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Attorney Docket No.: 1035-B14646-A-US
ASSIGNMENT OF INVENTION

For good and valuable consideration, the receipt of which is hereby acknowie:dged,
1, an Assignor named below, :

Btshmanandam V. Tanikella of Northboro, MA 01332 USA
Maithew A. Simpson of Sudbury, MA 01776 USA
Palaniappan Chinnakaruppan of ~West Cartollton, OH 45449 USA
Robert A. Rizzuto of Worcester, MA 01606 USA
Isaac K. Cherian of Shrewsbury, MA 01545 USA
Ramanujam Vedantham of Worcester, MA 01606 USA

hereby sell, assign and transfer to

ASSIGNEE: SAINT-GOBAIN CERAMICS & PLASTICS, INC., 4 Delawsdre
Corporation, having a principal place of business at One New Botid
Street, Worcester, MA 01615-0138, ;

its successors, assigns and Jegal representatives, my entire right, title and interest throughout the
wotld, including all rights to claim priotity, in and to the invention disclosed in: '

B} U.S. Patent Application executed on or about the date of this Assignment,
1 U.S. Patent Application executed on

] U.S. Provisional Application , ‘ﬁled on . ,
[_] U.S. Application No.: , filed on e 0T
- [} International Application No.: PCT/ _filedon

ENTITLED:  SAPPHIRE SUBSTRATES AND METHODS OF MAKING
SAME, and paming as g

INVENTOR(S): Brahmanandam V, Tanikella, Matthew A. Simpson, Palaniappan
Chinnakaruppan, Robert A. Rizzuto, Isaac K. Chierian anid Ramatijam
Vedantham. :

(“Invention™) including without limitation, my entire right, title and interest in and to any and ajl
United States and foreign applications (including international, regional dnd foreign national
applications) for saic Invention, including divisions, continuations, contimations-in-part; utility
models, industrial designs, renewals, substitutes and extensions theréof, and in. and to any and all
patents, invention fepistiations, or other forms of protection (*Patents”) of every:country of region
that vaay be granted or have been granted for said Invertion, including ady reissues and
feexarninations thereof. R :
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To comply with 37 C.F.R. § 3.21 for recording this Assignment, I authotize and fequest that the
application number and filing date be inserted here, if net already shown above,
(.1 ey Siled ) when they become knowri.

1 authorize Assignee to apply for patents in foreign countries for said Tnvention, and to claim all
rights of priority without further authorization from me.

I agree that, tipon requiest and without further compensation, but at fio expense to e, 1 and/of my
legal repiesentatives and assigns will do all lawful acts, including the execution of papers and the
giving of testitnony, that may be necessary or desirable for obtaining, sustaining, reissuing, of
enforcing the Patents in the United States and throughout the world for said Invention, atid for
perfecting, recording, or maintaining the title of Assignee, its successors and assigns, to said
Inverition, said application, and any Patents granted for said Invention in the United States and
throvghout the world.

1 hereby covenant thet no assignment, sale, license, agreement, or encumbrance has been or will be
made or entered into that would conflict with this Assignment. ' :

T authotize and request the Director of the United States Patent and Trademark Office and
agencies, departments, or other similar offices and officials of all foreign countries to issue Aty
Patents granted for said Invention, whether on sajd application or on any subsequently filéd
divisional, cortinuation, continuation-in-part, reexamination, reissue of other applisatiof, to
Agsignee, its successors and assigns, as the assignee of the entire interest in said Invention. '

: ~ &%ﬁw |
Executed on . 2001 by ,/ - s

Rrahmanandam V. Tanikella

| Witnessed on ‘ﬂcﬂa e ,ZDOQ?oy‘%m;\ev @%/%ﬁ

Witness Signature <~

o i

Execnted on ,200__ by N R
Matthew A. Simpson
Witnessed on ,200___ by . - \
Witness Signature
-Page 2 of 3 -
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Executied on , 200 by , .
Palaniappan Chinnakaruppan
Witnessed on ,200___ by . e
Witness Signature
Executed on ;200 by
Robert A. Rizzuto
Witnessed on ,200___ by _ e
Witness Signature
| Execnted on ,200___ by
Isaac K. Cheran
Witnessed on ,200___by .
Witness Signature
Executed on ] 200% by ,
' Ramanujari Vedanthdm
Witnessed on ___ ,200___ by :
Witness Signature
-Page3of3-
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Attorney Docket No.: 1035-B14640-A-US
ASSIGNMENT OF INVENTION

For good and valuable consideration, the receipt of which is hereby acknowledged,
I, an Assignor named below,

Brahmanandam V. Tanikella of Northboro, MA 01532 USA
Matthew A. Simpson of Sudbury, MA 01776 USA
Palaniappan Chinnakémppan of West Carroliton, OH 45449 USA
Robert A. Rizzuto  of Worcester, MA 01606 USA
Isaac K. Cherian of Shrewsbury, MA 01545 USA
Ramanujam Vedantham of Worcester, MA 01606 USA

hereby sell, assign and transfer to

ASSIGNEE: SAINT-GOBAIN CERAMICS & PLASTICS, INC,, a Delaware
Corporation, having a principal place of business at One New Bond
Street, Worcester, MA 01615-0138,

itg: successors, assigns and legal representatives, my entire right, title and interest throughout the
world, including all rights to claim priority, in and 1o the invention disclosed in:

? U.8. Patent Application executed on or about the date of this Assignment,

|| US. Patent Application executed on

[] U.S. Provisional Application , filed on ,
[] U.S. Application No.: , filed on , or
[} International Application No.: PCT/ , filed on

. ENTITLED: SAPPHIRE SUBSTRATES AND METHODS OF MAKING
i SAME, and naming as :

INVENTOR(S). Brahmanandam V. Tanikella, Matthew A. Simpson, Palaniappan
Chinnakaruppan, Robert A. Rizzuto, Isaac K. Cherian and Ramanujam
Vedantham.

(“Invention™) including without limitation, my entire right, title and interest in and to any and ail
United States and foreign applications (including international, regional and foreign national
applications) for said Invention, including divisions, continuations, continuations-in-part, utility
xnddels, industrial designs, renewals, substitutes and extensions thereof, and in and to any and all
patents, invention registrations, or other forms of protection (“Patents™) of every country or region
that may be granted or have been granted for said Invention, including any reissues and
reexaminations thereof.
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To c¢omply with 37 C.F.R. § 3.21 for recording this Assignment, 1 authorize and request that the
application number and filing date be inserted here, if not already shown above,
( ./ , filed ) when they become known,

[ authorize Assignee to apply for patents in foreign countries for said Invention, and to claim all
rights of priority without further authorization from me.

[ agree that, upon request and without further compensation, but at no expense to me, I and/or my
legal representatives and assigns will do all lawful acts, including the execution of papers and the
giving of testimony, that may be necessary or desirable for obtaining, sustaining, reissuing; or
enforcing the Patents in the United States and throughout the world for said Invention, and for
perfecting, recording, or maintaining the fitle of Assignee, its successors and assigns, to said
Invention, said application, and any Patents granted for said Invention in the United States and
throughout the world.

[ hereby covenant that no assignment, sale, license, agreement, or encumbrance has been or will be
made or entered into that would conflict with this Assignment.

[ authorize and request the Director of the United States Patent and Trademark Office and
agencies, departments, or other similar offices and officials of all foreign countries to issue any
Patents granted for said Invention, whether on said application or on any subsequently filed
divisiona, continuation, continuation-in-part, recxamination, reissue or other application; to
Assignee, its successors and assigps, as the assignee of the entire interest in said Invention.

Exccuted on ,200 by )
Brahmanandam V. Tanikella

Witnessed on ,200___ by s
: Witness Signature

Executed on g D@ C J200_7'__ by MQ)T‘M !\ L Cuyv-——~,

Matthew A. Simpson

.r'-:f e
Witnessed on_ % 1 ¢ 200 by ﬁM O/M ,

Witness Signature
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Executed on

,200_ by

Witnessed on

Palaniappan Chinnakaruppan

,200 by ,
Witness Signature
Executed on ,200 by .
Robert A. Rizzuto
Witnessed on ,200_ by .
: Witness Signature
Executed on ,200__ by .
‘ Isaac K. Cherian
Witnessed on ,200___ by ,
; Witness Signature
Executed on ,200 by '
Ramanujam Vedantham
Witnessed on ,200 by s

Witness Signature

- Page 3 of 3 -
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Attorney Docket No.: 1035-B14640-A-US
ASSIGNMENT OF INVENTION

For good and valuable consideration, the receipt of which is hereby acknowledged,
1, an Assignor named below,

Brahmanandam V. Tanikella of Northboro, MA 01532 USA
Matthew A. Simpson of Sudbury, MA 01776 USA
Palaniappan Chinnakaruppan of Springboro, OH 45066 USA
Robert A. Rizzuto of Worcester, MA 01606 USA
Isaac K. Cherian of Shrewsbury, MA 01545 USA
Ramanujam Vedantham of Worcester, MA 01606 USA

hereby sell, assign and transfer to

ASSIGNEE: SAINT-GOBAIN CERAMICS & PLASTICS, INC., a Delaware
Corporation, having a principal place of business at One New Bond
Street, Worcester, MA 01615-0138,

its successors, assigns and legal representatives, my entire right, title and interest throughout the
world, including all rights to claim priority, in and to the invention disclosed in:

[7] U.S. Patent Application executed on or about the date of this Assignment,
[ ] U.S. Patent Application executed on

[ ] U.S. Provisional Application , filed on \
B4 U.S. Application No.: 11/963.369, filed on December 21, 2007, or
[ ] International Application No.: PCT/ , filed on

ENTITLED: SAPPHIRE SUBSTRATES AND METHODS OF MAKING
SAME, and naming as

INVENTOR(S): Brahmanandam V. Tanikella, Matthew A. Simpson, Palaniappan
Chinnakaruppan, Robert A. Rizzuto, Isaac K. Cherian and Ramanujam
Vedantham.

(“Invention™) including without limitation, my entire right, title and interest in and to any and all
United States and foreign applications (including international, regional and foreign national
applications) for said Invention, including divisions, continuations, continuations-in-part, utility
models, industrial designs, renewals, substitutes and extensions thereof, and in and to any and all
patents, invention registrations, or other forms of protection (“Patents”) of every country or region
that may be granted or have been granted for said Invention, including any reissues and
reexaminations thereof.
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To comply with 37 C.F.R. § 3.21 for recording this Assignment, I authorize and request that the
application number and filing date be inserted here, if not already shown above,
(R , filed ) when they become known.

I authorize Assignee to apply for patents in foreign countries for said Invention, and to claim all
rights of priority without further authorization from me.

I agree that, upon request and without further compensation, but at no expense to me, I and/or my
legal representatives and assigns will do all lawful acts, including the execution of papers and the
giving of testimony, that may be necessary or desirable for obtaining, sustaining, reissuing, or
enforcing the Patents in the United States and throughout the world for said Invention, and for
perfecting, recording, or maintaining the title of Assignee, its successors and assigns, to said
Invention, said application, and any Patents granted for said Invention in the United States and
throughout the world.

I hereby covenant that no assignment, sale, license, agreement, or encumbrance has been or will be
made or entered into that would conflict with this Assignment.

I authorize and request the Director of the United States Patent and Trademark Office and
agencies, departments, or other similar offices and officials of all foreign countries to issue any
Patents granted for said Invention, whether on said application or on any subsequently filed
divisional, continuation, continuation-in-part, reexamination, reissue or other application, to
Assignee, its successors and assigns, as the assignee of the entire interest in said Invention.

Executed on ,200_ by ,
Brahmanandam V. Tanikella
Witnessed on ,200___ by i
Witness Signature
Executed on ,200 by s
Matthew A. Simpson
Witnessed on ,200____ by s
Witness Signature
-Page20f3-
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Executed on

;2008 by ///%é“/%f

Witnessed on O & - ‘J an

" Palaniappan Chinnakaruppan

12008 _ by ;L..‘Z Hye

Witness Signature

Executed on ,200_ by
Robert A. Rizzuto
Witnessed on ,200___ by
Witness Signature
Executed on ,200 by
Isaac K. Cherian
Witnessed on ,200___by
Witness Signature
Executed on ,200__ by
Ramanujam Vedantham
Witnessed on ,200___ by
Witness Signature
-Page 3 0f 3 -
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Attorney Docket No.: 1035-BI4640-A-US

ASSIGNMENT OF INVENTION

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

I, an Assignor named below,

Brahmanandam V. Tanikella of
Matthew A. Simpson of
Palaniappan Chinnakaruppan of
Robett A. Rizzuto  of

Isaac K. Cherian of

Ramanujam Vedantham of

hereby sell, assign and transfer to

Northboro, MA 01532 USA
Sudbury, MA 01776 USA

West Carrollion, OH 45449 USA
Worcester, MA 01606 USA
Shrewsbury, MA 01545 USA
Worcester, MA 01606 USA

ASSIGNEE: SAINT-GOBAIN CERAMICS & PLASTICS, INC., a Delaware
Corporation, having a prineipal place of business at One New Bond
Street, Worcester, MA 61615-0138,

its successors, assigns and legal representatives, my entire right, title and interest throughout the
world, including all rights to claim priority, in and to the invention disclosed in:

U.S. Patent Application executed on or about the date of this Assignment,

[] U.S. Patent Application executed on

[] U.S. Provisional Application , filed on )
"1 U.S. Application No.: , filed on , Or
[_] International Application No.: PCT/ , filed on

ENTITLED: SAPPHIRE SUBSTRATES AND METHODS OF MAKING

SAME, and naming as

INVENTOR(S): Brahmanandam V. Tanikella, Matthew A. Simpson, Palaniappan
Chinnakaruppan, Robert A. Rizzuto, Isaac K. Cherian and Ramanujam

Vedantham.

(“Invention”) including without Jimitation, my entire right, title and interest in and to any and all
United States and foreign applications (including international, regional and foreign national
applications) for said Invention, including divisions, continuations, continuations-in-part, utility
models, industrial designs, renewals, substitutes and extensions thereof, and in and to any and all
patents, invention registrations, or other forms of protection (“Patents™) of every country or region
that may be granted or have been granted for said Invention, including any reissues and

reexaminations thereof,
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To comply with 37 C.F.R. § 3.21 for recording this Assignment, I authorize and request that the
application number and filing date be inserted here, if not alteady shown above,
(1 , filed ) when they become known.

I authorize Assignee to apply for patents in foreign countries for said Invention, and to claim ail
rights of priority without further authorization from me.

I agree that, upon request and without further compensation, but at no expense o me, I and/or my
legal representatives and assigns will do all lawful acts, including the execution of papers and the
giving of testimony, that may be necessary or desirable for obtaining, sustaining, reissuing, or
enforcing the Patents in the United States and throughout the world for said Invention, and for
perfecting, recording, or maintaining the title of Assignee, its successots and assigns, to said
Invention, said application, and any Patents granted for said Invention in the United States and
throughout the world.

I hereby covenant that no assignment, sale, license, agreement, or encumbrance has been or will be
made or entered into that would conflict with this Assignment.

1 authorize and request the Director of the United States Patent and Trademark Office and
agencies, departments, or other similar offices and officials of all foreign countries to issue any
Patents granted for said Invention, whether on said application or on any subsequently filed
divisional, continuation, continuation-in-part, reexamination, reissue or other application, to
Assignee, its successors and assigns, as the assignee of the entire interest in said Invention.

Executed on ,200 by ‘ ,
Brahmanandam V. Tanikella

Witnessed on ,200__ by ,
Witness Signature

Executed on ,200 by \
Matthew A. Simpson
Witnessed on , 200 by ,
Witness Signature
-Page 2 0f3 -
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Executed on ,200 by

Witnessed on ,200___ by

Palaniappan Chinnakaruppan

Witness Signature

FExecuted on BﬁMLﬁ (%, 2008 by

fod o oD

Witnessed on Dc{; 1% , 200/ 7 by %%/O d/{ e SO

Robert A. Rizzuio

Witness Signature

Executed on ,200 by ,
Isaac K. Cherian
Witnessed on , 200 by s
Witness Signature
Executed on ,200 by ,
Ramanujam Vedantham
Witnessed on ,200___ by »
Witness Signature
-Page3of3 -
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Attorney Docket No.: 1035-B14640.A-US

ASSIGNMENT OF INVENTION

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

I, an Assignor named below,

Brahmanandam V. Tanikella of
Matthew A. Simpson of
Palaniappan Chinnakaruppan of
Robert A. Rizzuto  of

Isaac K. Cherian of

Ramanujam Vedantham of

hereby sell, assign and transfer to

Northboro, MA (1532 USA
Sudbury, MA 01776 USA

West Carrollton, OH 45449 USA
Worcester, MA 01606 USA
Shrewsbury, MA 01545 USA
Worcester, MA 01606 USA

ASSIGNEE: SAINT-GOBAIN CERAMICS & PLASTICS, INC., a Delaware
Corporation, having a principal place of business at One New Bond
Street, Worcester, MA 01615-0138,

its successors, assigris and legal representatives, my entire right, title and interest throughout the
world, including all rights to claim priority, in and to the invention disclosed in:

[X| U.S. Patent Application executed on or about the date of this Assignment,

[ ] U.S. Patent Application executed on

L] U.S. Provisional Application ; ﬁled on
| ] U.8. Application No,: , filed on , OF
[_] International Application No.: PCT/ , filed on

ENTITLED: SAPPHIRE SUBSTRATES AND METHODS OF MAKING

SAME, and naming as

INVENTOR(S): Brahmanandam V. Tanikellz, Matthew A. Simpson, Palaniappan |
Chinnakaruppan, Robert A. Rizzuto, Isaac K. Cherjan and RmnanuJ am

Vedantham.

(“lnventmn”) including without limitation, my entire right, title and interest in and to any and all
United States and foreign applications (including intemational, regional and foreign national
applications) for said Invenuon, including divisions, continuations, continuations-in-part, u&;hty
models, industrial designs, renewals, substitutes and extensions thereof, and in and to any and all
patents, invention registrations, or other forms of protection (“Patents™) of every country or region
that may be granted or have been granted for said Invention, including any reissues and

mexammat:ons thereof.
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DEC. 5.2087 10:26AM SAINT GOBRIN NRDC NO. 147 P.9

To comply with 37 C.F.R, § 3.21 for recording this Assignment, ] authorize and request that the
application numbet and filing date be inserted here, if pot already shown above,
(7 » filed )} when they become known, :

) authotize Assignee to apply for patents in foreign countries for said Invention, and to claim all
rights of priority without further authorization from me,

[ agree that, upon request and without further compensation, but at no expense to me, I and/or my
legal representatives and assigns will do all lawfu] acts, including the execution of papers and the
giving of testimony, that may be necessary or desirable for obtaining, sustaining, reissuing, or
enforcing the Patents in the United States and throughout the world for said Invention, and for
perfecting, recording, or maintaining the title of Assignee, its successors and assigns, to:said
Invention, said application, and any Patents granted for said Invention in the United States and
throughout the world.

I hereby covenant that no assignment, sale, license, agreement, or encumbrance has been or will be
made or entered into-that would conflict with this Assignment.

I authorize and request the Director of the United States Patent and Trademark Office and
agencies, departments, or other similar offices and officials of all foreign countries to issue any
Patents granted for said invention, whether on said application or on any subsequently filed
divisional, continuation, continuation-in-part, recxamination, reissue or other application, to
Assignee, its successors and assigns, as the assignee of the entire interest in said Invention.

Executed on 200 by . ,
Brahmanandam V. Tanikella

Witnessed on : , 200 _ by .
_ Witness Signature

Executed on ,200_ by )
Matthew A. Simpson

Witnessed on ,200___ by .
Witness Signatirre
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DEC, 3.20@07 10:276M SAINT GOBRIN MRDC NO. 147 P.1@&

Executed on ,200___ by )
Palaniappan Chinnakaruppan
Witnessed on , 200 by .
Witmess Signature
Executed on L 200 by »
Robert A. Rizzuto
Witnessed on ,200___ by '
Witmess Signafure
Executed on Smxﬁ% , 2007 _ by Loty / ,

Isaac K. Cherian

Witnessed on //\, /r , 200770 by ‘%{9 s Jo ) C 4\ .

Wimess Sighdture
Executed on ,200 Dby
Ramanujam Vedantham
Witnessed on . 200 by s
Witness Signature
-Page3 of3 -
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Executed on

200 by

Palaniappan Chinnakaruppan
Witnessed on ,200 by ,
Witness Signature
Executed on , 200 by
Robert A. Rizzuto
Witnessed on ,200_ by
Witness Signature
Executed on L200 by
Isaac K. Cherian
Witnessed on ,200__ by R

Witness Sigoature

),
Executedon ‘P€C 18"

N
2001 by %\f‘ﬁ%

Witnessed onDEC. /7 € H

, 2007 by

Ramafiijam Vedantham

itness Signature
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Attorney Docket No.: 1035-BI4640-A-US
ASSIGNMENT OF INVENTION

For good and valuable consideration, the receipt of which is hereby acknowledged,
I, an Assignor named below,

Brahmanandam V. Tanikella of Northboro, MA 01532 USA
Maithew A. Simpson of Sudbury, MA 01776 USA
Palaniappan Chinnakaruppan of West Carrollton, OH 45449 USA
Robert A. Rizzuto of Worcester, MA 01606 USA
Isaac K. Chertan of Shrewsbury, MA 01545 USA
Ramanujam Vedantham of Worcester, MA 01606 USA

hereby sell, assign and transfer to

ASSIGNEE: SAINT-GOBAIN CERAMICS & PLASTICS, INC., a Delaware
Corporation, having a principal place of business at One New Bond
Street, Worcester, MA 01615-0138,

is successors, assigns and legal representatives, my entire right, title and interest throughout the
world, including all rights to claim priority, in and to the invention disclosed in:

<] U.S. Patent Application executed on or about the date of this Assignment,
[ ] U.S. Patent Application executed on

[ ] U.S. Provisional Application , filed 0}1
[ ] U.S. Application No.: , filed on . OF
] International Application No.: PCT/ , filed on

ENTITLED: SAPPHIRE SUBSTRATES AND METHODS OF MAKING
SAME, and naming as

INVENTOR(S). Brahmanandam V. Tanikella, Matthew A. Simpson, Palaniappan
Chinnakaruppan, Robert A. Rizzuto, Isaac K. Cherian and Ramanujam
Vedantham,

(“Invention™) including without limitation, my entire right, title and interest in and to any and all
United States and foreign applications (including international, regional and foreign national
applications) for said Invention, including divisions, continuations, continuations-in-part, utility
models, industrial designs, renewals, substitutes and extensions thereof, and in and to any and all
patents, invention registrations, or other forms of protection (“Patents™) of every country or region
that may be granted or have been granted for said Invention, including any reissues and
reexaminations thereof.
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To comply with 37 CF.R. § 3.21 for recording this Assignment, 1 authorize and request that the
application number and filing date be inserted here, if not already shown above,
_{ , filed ) when they become known.

I authorize Assignee to apply for patents in foreign countries for said Invention, and to claim all
rights of priority without further authorization from me.

I agree that, upon request and without further compensation, but at no expense to me, I and/or my
legal representatives and assigns will do all lawful acts, including the execution of papers and the
giving of testimony, that may be necessary or desirable for obtaining, sustaining, reissuing, or
enforcing the Patents in the United States and throughout the world for said Invention, and for
perfecting, recording, or maintaining the title of Assignee, its successors and assigns, to said
Invention, said application, and any Patents granted for said Invention in the United States and
throughout the world.

I hereby covenant that no assignment, sale, license, agreement, or encumbrance has been or will be
made or entered into that would conflict with this Assignment.

I authorize and request the Director of the United States Patent and Trademark Office and
agencies, departments, or other similar offices and officials of all foreign countries to issue any
Patents granted for said Invention, whether on said application or on any subsequently filed
divisional, continuation, continuation-in-part, reexamination, reissue or other application, to
Assignee, its successors and assigns, as the assignee of the entire interest in said Invention.

Executed on ,200 by ,
Brahmanandam V. Tanikella
Witnessed on L200 by ,
Witness Signature
Executed on L2000 by )
Matthew A. Simpson
Wimessed on ,200 by .
Witness Signature
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