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ASSIGNMENT

WHEREAS, Qjang Liu, Yu Yao, Anthony J. Hoffman, Matthew Escarra, Kale J. Franz, William O. Charles,
Jianxin Chen and Claire F. Gmachl, and each one of them, hereinafter referred to as ASSIGNOR, is a named inventor of an
invention entitled: "HIGHLY POWER-EFFICIENT AND BROADBAND QUANTUM CASCADE LASERS" described and claimed
in U.S. Appl. N0.12/795,954, filed June 8, 2010, and

WHEREAS, PRINCETON UNIVERSITY, a corporation engaged in business at 4 New South Building,
Princeton, NJ US 08540, hereinafter referred to as ASSIGNEE, is desirous of acquiring the said invention and any and all
applications for Letters Patent and any and all Letters Patent of the United States and foreign countries that may be
issued therefor;

NOW, THEREFORE, the parties hereto, intending to be legally bound, agree that, in consideration of
good and valuable consideration paid to ASSIGNOR by ASSIGNEE, the receipt of which is hereby acknowledged,
ASSIGNOR has sold, assigned and set over and hereby does sell, assign and set over, unto ASSIGNEE, its successors and
assigns, his or her entire right, title and interest for, to and within the United States and all foreign countries, in and to
the aforesaid invention and the application identified above, including any and all provisional applications,
continuations, divisionals, continuations-in-part, reissues and re-examinations thereof, and in and to any and all Letters
Patent that may issue therefor in the United States and in any and all foreign countries (including related rights such as
utility model registrations, inventors' certificates and the like). In addition, ASSIGNOR has sold, assigned and set over
and hereby does sell, assign and set over, unto ASSIGNEE, its successors and assigns, the right to claim priority in any
and all foreign applications, including applications filed under the Patent Cooperation Treaty, to the above-referenced
application and any and all provisional, continuation, divisional, and continuation-in-part applications for the invention.

ASSIGNOR covenants that ASSIGNOR has full right to convey the entire interest herein assigned, and
that ASSIGNOR has not executed and will not execute any agreement that will conflict with the terms of this assignment.
Further, ASSIGNOR hereby authorizes and requests the Commissioner of the U.S. Patent and Trademark Office, and any
official of any country foreign to the United States whose duty is to issue patents, design registrations, inventors
certificates or the like, to issue any and all Letters Patent, registration or certificate for such invention to ASSIGNEE, its
successors and assigns, as the owner of all right, title and interest therein.

And for said consideration, it is hereby covenanted and agreed that at the request and expense of
ASSIGNEE, its successors and assigns, ASSIGNOR will execute any further papers and do such other acts and things as
may be necessary and proper to permit ASSIGNEE, its successors and assigns, to procure and enforce Letters Patent for
said invention in the United States and in such foreign countries as ASSIGNEE, its successors and assigns may elect, and
vest the full title thereto in ASSIGNEE, its successors and assigns.

IN WITNESS WHEREOF, this Assignment has been executed on the day and month indicated below.

Date Signature

Jonm 14 20 14

QIANG LIU P

YU YAO

ANTHONY J. HOFFMAN

MATTHEW ESCARRA
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KALE J. FRANZ

WILLIAM O. CHARLES

JIANXIN CHEN

CLAIRE F. GMACHL

s,

COUNTY OF e 88

STATE OF UNITED STATES OF AMERICA

Before me, the undersigned, a notary public, in and for the county aforesaid, on this ﬁf_ day of MM_;,ZQM,

personally appeared Qjang Liu, to me known to be the person described in and who‘executed the foregoing instriment
and who acknowledged that they executed the same as their free act and deed and desired the same to be recarded as
such. ‘ - ~
Ellen A. Frick-Delman
Consular Agent of the
nited States of America

Notary Public
My commission does not expire
COUNTY OF
STATE OF
Before me, the undersigned, a notary public, in and for the county aforesaid, onthis ____dayof __ 2014,

personally appeared Yu Yao, to me known to be the person described in and who executed the foregoing instrument
and who acknowledged that they executed the same as their free act and deed and desired the same to be recorded as
such.

Notary Public
COUNTY OF
STATE OF
Before me, the undersigned, a notary public, in and for the county aforesaid, on this dayof 2014,

personally appeared Anthony J. Hoffman, to me known to be the person described in and who executed the foregoing
instrument and who acknowledged that they executed the same as their free act and deed and desired the same to be
recorded as such.

Notary Public
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ASSIGNMENT

WHEREAS, Qiang Liu, Yu Yao, Anthony J. Hoffman, Matthew Escarra, Kale J. Franz, William O. Charles,
Jianxin Chen and Claire F. Gmachl, and each one of them, hereinafter referred to as ASSIGNOR, is a named inventor of an
invention entitled: "HIGHLY POWER-EFFICIENT AND BROADBAND QUANTUM CASCADE LASERS" described and claimed
in U.S. Appl. N0.12/795,954, filed June 8, 2010, and

WHEREAS, PRINCETON UNIVERSITY, a corporation engaged in business at 4 New South Building,
Princeton, NJ US 08540, hereinafter referred to as ASSIGNEE, is desirous of acquiring the said invention and any and all
applications for Letters Patent and any and all Letters Patent of the United States and foreign countries that may be
issued therefor;

NOW, THEREFORE, the parties hereto, intending to be legally bound, agree that, in consideration of
good and valuable consideration paid to ASSIGNOR by ASSIGNEE, the receipt of which is hereby acknowledged,
ASSIGNOR has sold, assigned and set over and hereby does sell, assign and set over, unto ASSIGNEE, its successors and
assigns, his or her entire right, title and interest for, to and within the United States and all foreign countries, in and to
the aforesaid invention and the application identified above, including any and all provisional applications,
continuations, divisionals, continuations-in-part, reissues and re-examinations thereof, and in and to any and all Letters
Patent that may issue therefor in the United States and in any and all foreign countries (including related rights such as
utility model registrations, inventors' certificates and the like). In addition, ASSIGNOR has sold, assigned and set over
and hereby does sell, assign and set over, unto ASSIGNEE, its successors and assigns, the right to claim priority in any
and all foreign applications, including applications filed under the Patent Cooperation Treaty, to the above-referenced
application and any and all provisional, continuation, divisional, and continuation-in-part applications for the invention.

ASSIGNOR covenants that ASSIGNOR has full right to convey the entire interest herein assigned, and
that ASSIGNOR has not executed and will not execute any agreement that will conflict with the terms of this assignment.
Further, ASSIGNOR hereby authorizes and requests the Commissioner of the U.S. Patent and Trademark Office, and any
official of any country foreign to the United States whose duty is to issue patents, design registrations, inventors
certificates or the like, to issue any and all Letters Patent, registration or certificate for such invention to ASSIGNEE, it
successors and assigns, as the owner of all right, title and interest therein.

And for said consideration, it is hereby covenanted and agreed that at the request and expense of
ASSIGNEE, its successors and assigns, ASSIGNOR will execute any further papers and do such other acts and things as
may be necessary and proper to permit ASSIGNEE, its successors and assigns, to procure and enforce Letters Patent for
said invention in the United States and in such foreign countries as ASSIGNEE, its successors and assigns may elect, and
vest the full title thereto in ASSIGNEE, its successors and assigns.

IN WITNESS WHEREOF, this Assignment has been executed on the day and month indicated below.

Date Signature
QIANG LIU
; , ’ 7
Feb i 47 Y
YU'YAO

ANTHONY J. HOFFMAN

MATTHEW ESCARRA
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KALE J. FRANZ

WILLIAM O. CHARLES

JANXIN CHEN

CLAIRE F, GMACHL

COUNTY OF
STATE OF

Before me, the undersigned, a notary public, in and for the county aforesaid, on this day of ,2013,
personally appeared Qiang Liu, to me known to be the person described in and who executed the foregoing instrument

and who acknowledged that they executed the same as their free act and deed and desired the same to be recorded as
such.

Notary Public

COuUnTYOF  ANLZ s\esex
STATE OF /M ssnchxetts

Before me, the undersigned, a notary public, in and for the county aforesaid, on this )8 day of e b ruué ,2013,
personally appeared Yu Yao, to me known to be the person described in and who executed the foregoing inStrument
and who acknowledged that they executed the same as their free act and deed and desired the same to be recorded as

such. L=
/C(,Q/r)\?ovbu\— \A*
Notary Pubfit
COUNTY OF My ;
cﬂ'm - DINGS
STATE OF / 23,2018
Before me, the undersigned, a notary public, in and for the county aforesaid, on this day of ,2013,

personally appeared Anthony J. Hoffman, to me known to be the person described in and who executed the foregoing
instrument and who acknowledged that they executed the same as their free act and deed and desired the same to be
recorded as such.

Notary Public
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ASSIGNMENT

WHEREAS, Qiang Liu, Yu Yao, Anthony J. Hoffman, Matthew Escarra, Kale J. Franz, William O. Charles,
Jianxin Chen and Claire F. Gmachl, and each one of them, hereinafter referred to as ASSIGNOR, is a named inventor of an
invention entitled: "HIGHLY POWER-EFFICIENT AND BROADBAND QUANTUM CASCADE LASERS" described and claimed
in U.S. Appl. N0.12/795,954, filed June 8, 2010, and

WHEREAS, PRINCETON UNIVERSITY, a corporation engaged in business at 4 New South Building,
Princeton, NJ US 08540, hereinafter referred to as ASSIGNEE, is desirous of acquiring the said invention and any and all
applications for Letters Patent and any and all Letters Patent of the United States and foreign countries that may be
issued therefor;

NOW, THEREFORE, the parties hereto, intending to be legally bound, agree that, in consideration of
good and valuable consideration paid to ASSIGNOR by ASSIGNEE, the receipt of which is hereby acknowledged,
ASSIGNOR has sold, assigned and set over and hereby does sell, assign and set over, unto ASSIGNEE, its successors and
assigns, his or her entire right, title and interest for, to and within the United States and all foreign countries, in and to
the aforesaid invention and the application identified above, including any and all provisional applications,
continuations, divisionals, continuations-in-part, reissues and re-examinations thereof, and in and to any and all Letters
Patent that may issue therefor in the United States and in any and all foreign countries {including related rights such as
utility model registrations, inventors' certificates and the like). In addition, ASSIGNOR has sold, assigned and set over
and hereby does sell, assign and set over, unto ASSIGNEE, its successors and assigns, the right to claim priority in any
and all foreign applications, including applications filed under the Patent Cooperation Treaty, to the above-referenced
application and any and all provisional, continuation, divisional, and continuation-in-part applications for the invention.

ASSIGNOR covenants that ASSIGNOR has full right to convey the entire interest herein assigned, and
that ASSIGNOR has not executed and will not execute any agreement that will conflict with the terms of this assignment.
Further, ASSIGNOR hereby authorizes and requests the Commissioner of the U.S. Patent and Trademark Office, and any
official of any country foreign to the United States whose duty is to issue patents, design registrations, inventors
certificates or the like, to issue any and all Letters Patent, registration or certificate for such invention to ASSIGNEE, it
successors and assigns, as the owner of all right, title and interest therein.

And for said consideration, it is hereby covenanted and agreed that at the request and expense of
ASSIGNEE, its successors and assigns, ASSIGNOR will execute any further papers and do such other acts and things as
may be necessary and proper to permit ASSIGNEE, its successors and assigns, to procure and enforce Letters Patent for
said invention in the United States and in such foreign countries as ASSIGNEE, its successors and assigns may elect, and
vest the full title thereto in ASSIGNEE, its successors and assigns.

{N WITNESS WHEREOF, this Assignment has been executed on the day and month indicated below.

Date Signature

QIANG LIV

2/13/ 200

MATTHEW ESCARRA
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KALE J. FRANZ

WILLIAM O. CHARLES

JIANXIN CHEN

CLAIRE F. GMACHL

COUNTY OF
STATE OF

Before me, the undersigned, a notary public, in and for the county aforesaid, on this day of ,2013,
personally appeared Qiang Liu, to me known to be the person described in and who executed the foregoing instrument
and who acknowledged that they executed the same as their free act and deed and desired the same to be recorded as
such.

Notary Public
COUNTY OF
STATE OF
Before me, the undersigned, a notary public, in and for the county aforesaid, on this day of ,2013,

personally appeared Yu Yao, to me known to be the person described in and who executed the foregoing instrument
and who acknowledged that they executed the same as their free act and deed and desired the same to be recorded as

such.

countyor  Sf. M&’\
STATE OF ! J o

Before me, the undersigned, a notary public, in and for the county aforesaid, on this [3 day 0%201&'
personally appeared Anthony J. Hoffman, to me known to be the person described in and who executed the foregoing
instrument and who acknowledged that they executed the same as their free act and deed and desired the same to be

recorded as such.
,

ELIZABETH KOVACS Nqfary Public
NOTARY PUBLIC
ST. JOSEPH COUNTY, IN
COMMISSION EXPIRES
March 20. 2015

Notary Public
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ASSIGNMENT

WHEREAS, Qjang Liu, Yu Yao, Anthony J. Hoffman, Matthew Escarra, Kale J. Franz, William O. Charles,
Jianxin Chen and Claire F. Gmachl, and each one of them, hereinafter referred to as ASSIGNOR, is a named inventor of an
invention entitled: "HIGHLY POWER-EFFICIENT AND BROADBAND QUANTUM CASCADE LASERS" described and claimed
in U.S. Appl. No.12/795,954, filed June 8, 2010, and

WHEREAS, PRINCETON UNIVERSITY, a corporation engaged in business at 4 New South Building,
Princeton, NJ US 08540, hereinafter referred to as ASSIGNEE, is desirous of acquiring the sald invention and any and all
applications for Letters Patent and any and all Letters Patent of the United States and foreign countries that may be
issued therefor;

NOW, THEREFORE, the parties hereto, intending to be legaily bound, agree that, in consideration of
good and valuable consideration paid to ASSIGNOR by ASSIGNEE, the receipt of which is hereby acknowledged,
ASSIGNOR has sold, assigned and set over and hereby does sell, assign and set over, unto ASSIGNEE, its successors and
assigns, his or her entire right, title and interest for, to and within the United States and all foreign countrles, In and to
the aforesaid invention and the application identified above, including any and all provisional applications,
continuations, divisionals, continuations-in-part, reissues and re-examinations thereof, and in and to any and all Letters
Patent that may issue therefor In the United States and in any and all foreign countries (including related rights such as
utility model registrations, inventors' certificates and the like). In addition, ASSIGNOR has sold, assigned and set over
and hereby does sell, assign and set over, unto ASSIGNEE, its successors and assigns, the right to claim priority in any
and all foreign applications, including applications filed under the Patent Cooperation Treaty, to the above-referenced
application and any and all provisional, continuation, divisional, and continuation-in-part applications for the invention.

ASSIGNOR covenants that ASSIGNOR has full right to convey the entire interest herein assigned, and
that ASSIGNOR has not executed and will not execute any agreement that will conflict with the terms of this assignment.
Further, ASSIGNOR hereby authorizes and requests the Commissioner of the U.S. Patent and Trademark Office, and any
official of any country foreign to the United States whose duty is to Issue patents, design registrations, inventors
certificates or the like, to issue any and all Letters Patent, registration or certificate for such invention to ASSIGNEE, it
successors and assigns, as the owner of all right, title and interest therein.

And for said consideration, it is hereby covenanted and agreed that at the request and expense of
ASSIGNEE, its successors and assigns, ASSIGNOR will execute any further papers and do such other acts and things as
may be necessary and proper to permit ASSIGNEE, its successors and assigns, to procure and enforce Letters Patent for
said invention in the United States and in such foreign countries as ASSIGNEE, its successors and assigns may elect, and
vest the full title thereto in ASSIGNEE, its successors and assigns.

IN WITNESS WHEREOF, this Assignment has been executed on the day and month indicated below.

Date Signature

QIANG LIU

YU YAO

ANTHONY 1. HOFFMAN

MATTHEW ESCARRA
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Page Three

s
%OF ORLRANS

STATE OF _Lowist A

Before me, the undersigned, a notary public, in and for the county aforesaid, on this QA day of Mm Qor¥
personally appeared Matthew Escarra, to me known to be the person described in and who executed the foregoing
instrument and who acknowledged that they executed the same as their free act and deed and desired the same to be

recorded as such. ’7}1 & “uu- AE EAGAN,MM
.6
Notary Public® Grish of fetferson, of forlife
iy Commission s Issusd
COUNTY OF
STATE OF
Before me, the undersigned, a nbtary public, in and for the county aforesaid, on this day of 2013,

personally appeared Kale J. Franz, to me known to be the person described in and who executed the foregoing
instrument and who acknowledged that they executed the same as their free act and deed and desired the same to be
recorded as such,

Notary Pubtic
COUNTY OF
STATE OF
Before me, the undersigned, a notary public, in and for the county aforesaid, on this day of ,2013,

personally appeared Willlam O. Charles, to me known to be the person described in and who executed the foregoing
instrument and who acknowledged that they executed the same as their free act and deed and desired the same to be
recorded as such.

Notary Public
COUNTY OF
STATE OF
Before me, the undersigned, a notary public, in and for the county aforesaid, on this day of ,2013,

personally appeared Jianxin Chen, to me known to be the person described in and who executed the foregoing
instrument and who acknowledged that they executed the same as thelr free act and deed and deslred the same to be
recorded as such.

Notary Public

PATENT
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ASSIGNMENT

WHEREAS, Qiang Liu, Yu Yao, Anthony J. Hoffman, Matthew Escarra, Kale J. Franz, William O. Charles,
Jianxin Chen and Claire F. Gmachl, and each one of them, hereinafter referred to as ASSIGNOR, is a named inventor of an
invention entitled: "HIGHLY POWER-EFFICIENT AND BROADBAND QUANTUM CASCADE LASERS" described and claimed
in U.S. Appl. N0.12/795,954, filed June 8, 2010, and

WHEREAS, PRINCETON UNIVERSITY, a corporation engaged in business at 4 New South Building,
Princeton, NJ US 08540, hereinafter referred to as ASSIGNEE, is desirous of acquiring the said invention and any and all
applications for Letters Patent and any and all Letters Patent of the United States and foreign countries that may be
issued therefor;

NOW, THEREFORE, the parties hereto, intending to be legally bound, agree that, in consideration of
good and valuable consideration paid to ASSIGNOR by ASSIGNEE, the receipt of which is hereby acknowledged,
ASSIGNOR has sold, assigned and set over and hereby does sell, assign and set over, unto ASSIGNEE, its successors and
assigns, his or her entire right, title and interest for, to and within the United States and all foreign countries, in and to
the aforesaid invention and the application identified above, including any and all provisional applications,
continuations, divisionals, continuations-in-part, reissues and re-examinations thereof, and in and to any and all Letters
Patent that may issue therefor in the United States and in any and all foreign countries {including related rights such as
utility model registrations, inventors' certificates and the like). In addition, ASSIGNOR has sold, assigned and set over
and hereby does sell, assign and set over, unto ASSIGNEE, its successors and assigns, the right to claim priority in any
and all foreign applications, including applications filed under the Patent Cooperation Treaty, to the above-referenced
application and any and all provisional, continuation, divisional, and continuation-in-part applications for the invention.

ASSIGNOR covenants that ASSIGNOR has full right to convey the entire interest herein assigned, and
that ASSIGNOR has not executed and will not execute any agreement that will conflict with the terms of this assignment.
Further, ASSIGNOR hereby authorizes and requests the Commissioner of the U.S. Patent and Trademark Office, and any
official of any country foreign to the United States whose duty is to issue patents, design registrations, inventors
certificates or the like, to issue any and all Letters Patent, registration or certificate for such invention to ASSIGNEE, it
successors and assigns, as the owner of all right, title and interest therein.

And for said consideration, it is hereby covenanted and agreed that at the request and expense of
ASSIGNEE, its successors and assigns, ASSIGNOR will execute any further papers and do such other acts and things as
may be necessary and proper to permit ASSIGNEE, its successors and assigns, to procure and enforce Letters Patent for
said invention in the United States and in such foreign countries as ASSIGNEE, its successors and assigns may elect, and
vest the full title thereto in ASSIGNEE, its successors and assigns.

IN WITNESS WHEREOF, this Assignment has been executed on the day and month indicated below.

Date Signature

QIANG LIV

YU YAO

ANTHONY J. HOFFMAN

MATTHEW ESCARRA
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02/14/2014 XhZ,
KALE J. FRANZ ‘7’

WILLIAM O. CHARLES

JIANXIN CHEN

CLAIRE F. GMACHL

COUNTY OF
STATE OF

Before me, the undersigned, a notary public, in and for the county aforesaid, on this dayof ______ ,2013,
personally appeared Qiang Liu, to me known to be the person described in and who executed the foregoing instrument
and who acknowledged that they executed the same as their free act and deed and desired the same to be recorded as
such.

Notary Public

COUNTY OF
STATE OF

Before me, the undersigned, a notary public, in and for the county aforesaid, on this day of ,2013,
personally appeared Yu Yao, to me known to be the person described in and who executed the foregoing instrument
and who acknowledged that they executed the same as their free act and deed and desired the same to be recorded as
such.

Notary Public

COUNTY OF
STATE OF

Before me, the undersigned, a notary public, in and for the county aforesaid, on this __day of ,2013,
personally appeared Anthony J. Hoffman, to me known to be the person described in and who executed the foregoing
instrument and who acknowledged that they executed the same as their free act and deed and desired the same to be
recorded as such,

Notary Public

PATENT
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Page Three

COUNTY OF
STATE OF

Before me, the undersigned, a notary public, in and for the county aforesaid, on this ___dayof ,2013,
personally appeared Matthew Escarra, to me known to be the person described in and who executed the foregoing
instrument and who acknowledged that they executed the same as their free act and deed and desired the same to be
recorded as such.

Notary Public

COUNTY OF

STATE OF _CALFORN A 4
.4

Before me, the undersigned, a notary public, in and for the county aforesaid, on this _l_"f: day of E_dz /2058,
personally appeared Kale J. Franz, to me known to be the person described in and who executed the foregoing
instrument and who acknowledged that they executed the same as their free act and deed and desired the same to be
recorded as s

REBECCA LING
Commission # 2021768
Notary Public - California
Santa Clara County
Comm. 25, 2017

Notary PubliQU

COUNTY OF
STATE OF

Before me, the undersigned, a notary public, in and for the county aforesaid, on this ___ day of ,2013,
personally appeared William O. Charles, to me known to be the person described in and who executed the foregoing
instrument and who acknowledged that they executed the same as their free act and deed and desired the same to be
recorded as such.

Notary Public
COUNTY OF
STATE OF
Before me, the undersigned, a notary public, in and for the county aforesaid, on this day of ,2013,

personally appeared Jianxin Chen, to me known to be the person described in and who executed the foregoing
instrument and who acknowledged that they executed the same as their free act and deed and desired the same to be
recorded as such.

Notary Public

PATENT
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ASSIGNMENT

WHEREAS, Qiang Liu, Yu Yao, Anthony J. Hoffman, Matthew Escarra, Kale J. Franz, William O. Charles,
Jianxin Chen and Claire F. Gmachl, and each one of them, hereinafter referred to as ASSIGNOR, is a named inventor of an
invention entitled: "HIGHLY POWER-EFFICIENT AND BROADBAND QUANTUM CASCADE LASERS" described and claimed
in U.S. Appl. No.12/795,954, filed June 8, 2010, and

WHEREAS, PRINCETON UNIVERSITY, a corporation engaged in business at 4 New South Building,
Princeton, NJ US 08540, hereinafter referred to as ASSIGNEE, is desirous of acquiring the said invention and any and all
applications for Letters Patent and any and all Letters Patent of the United States and foreign countries that may be
issued therefor;

NOW, THEREFORE, the parties hereto, intending to be legally bound, agree that, in consideration of
good and valuable consideration paid to ASSIGNOR by ASSIGNEE, the receipt of which is hereby acknowledged,
ASSIGNOR has sold, assigned and set over and hereby does sell, assign and set over, unto ASSIGNEE, its successors and
assigns, his or her entire right, title and interest for, to and within the United States and all foreign countries, in and to
the aforesaid invention and the application identified above, including any and all provisional applications,
continuations, divisionals, continuations-in-part, reissues and re-examinations thereof, and in and to any and all Letters
Patent that may issue therefor in the United States and in any and all foreign countries (including related rights such as
utility model registrations, inventors' certificates and the like). In addition, ASSIGNOR has sold, assigned and set over
and hereby does sell, assign and set over, unto ASSIGNEE, its successors and assigns, the right to claim priority in any
and all foreign applications, including applications filed under the Patent Cooperation Treaty, to the above-referenced
application and any and all provisional, continuation, divisional, and continuation-in-part applications for the invention.

ASSIGNOR covenants that ASSIGNOR has full right to convey the entire interest herein assigned, and
that ASSIGNOR has not executed and will not execute any agreement that will conflict with the terms of this assignment.
Further, ASSIGNOR hereby authorizes and requests the Commissioner of the U.S. Patent and Trademark Office, and any
official of any country foreign to the United States whose duty is to issue patents, design registrations, inventors
certificates or the like, to issue any and all Letters Patent, registration or certificate for such invention to ASSIGNEE, it
successors and assigns, as the owner of all right, title and interest therein.

And for said consideration, it is hereby covenanted and agreed that at the request and expense of
ASSIGNEE, its successors and assigns, ASSIGNOR will execute any further papers and do such other acts and things as
may be necessary and proper to permit ASSIGNEE, its successors and assigns, to procure and enforce Letters Patent for
said invention in the United States and in such foreign countries as ASSIGNEE, its successors and assigns may elect, and
vest the full title thereto in ASSIGNEE, its successors and assigns.

IN WITNESS WHEREOF, this Assignment has been executed on the day and month indicated below.

Date Signature

QIANG LIU

YU YAO

ANTHONY J. HOFFMAN

MATTHEW ESCARRA
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~ WILKAM O. CHARLES

HANXIN CHEN

CLAIRE F. GMACHL

COUNTY OF
STATE OF

Before me, the undersigned, a notary public, in and for the county aforesaid, on this day of ,2013,
personally appeared Qiang Liu, to me known to be the person described in and who executed the foregoing instrument

and who acknowledged that they executed the same as their free act and deed and desired the same to be recorded as
such.

Notary Public
COUNTY OF
STATE OF
Before me, the undersigned, a notary public, in and for the county aforesaid, on this day of ,2013,

personally appeared Yu Yao, to me known to be the person described in and who executed the foregoing instrument

and who acknowledged that they executed the same as their free act and deed and desired the same to be recorded as
such.

Notary Public
COUNTY OF
STATE OF
Before me, the undersigned, a notary public, in and for the county aforesaid, on this day of ,2013,

personally appeared Anthony J. Hoffman, to me known to be the person described in and who executed the foregoing

instrument and who acknowledged that they executed the same as their free act and deed and desired the same to be
recorded as such.

Notary Public
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COUNTY OF
STATE OF

Before me, the undersigned, a notary public, in and for the county aforesaid, on this day of ,2013,
personally appeared Matthew Escarra, to me known to be the person described in and who executed the foregoing

instrument and who acknowledged that they executed the same as their free act and deed and desired the same to be
recorded as such.

Notary Public
COUNTY OF
STATE OF
Before me, the undersigned, a notary public, in and for the county aforesaid, on this day of ,2013,

perscnally appeared Kale J. Franz, to me known to be the person described in and who executed the foregoing

instrument and who acknowledged that they executed the same as their free act and deed and desired the same to be
recorded as such.

Notary Public

countvor  _WAKL
STATEOF U

Before me, the undersigned, a notary public, in and for the county aforesaid, on this 5 day of jﬂnm

personally appeared William O. Charles, to me known to be the person described in and who executed the ',

instrument and who acknowledged that they executed the same as their free act and deed and desired thes o be 0%":,’
A

recorded as such. < No. 2
. =¥
FAO Mg % B
Notdry Public " ,ﬁ . 5‘5
COUNTY OF ':,' &
% o
STATE OF . A W
npant
Before me, the undersigned, a notary public, in and for the county aforesaid, on this day of ,2013,

personally appeared Sianxin Chen, to me known to be the person described in and who executed the foregoing

instrument and who acknowledged that they executed the same as their free act and deed and desired the same to be
recorded as such.

Notary Public
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ASSIGNMENT

WHEREAS, Qiang Liu, Yu Yao, Anthony J. Hoffman, Matthew Escarra, Kale J. Franz, William O. Charles,
Jianxin Chen and Claire F. Gmachl, and each one of them, hereinafter referred to as ASSIGNOR, is a named inventor of an
invention entitled: "HIGHLY POWER-EFFICIENT AND BROADBAND QUANTUM CASCADE LASERS" described and claimed
in U.S. Appl. N0.12/795,954, filed June 8, 2010, and

WHEREAS, PRINCETON UNIVERSITY, a corporation engaged in business at 4 New South Building,
Princeton, NJ US 08540, hereinafter referred to as ASSIGNEE, is desirous of acquiring the said invention and any and all
applications for Letters Patent and any and all Letters Patent of the United States and foreign countries that may be
issued therefor;

NOW, THEREFORE, the parties hereto, intending to be legally bound, agree that, in consideration of
good and valuable consideration paid to ASSIGNOR by ASSIGNEE, the receipt of which is hereby acknowledged,
ASSIGNOR has sold, assigned and set over and hereby does sell, assign and set over, unto ASSIGNEE, its successors and
assigns, his or her entire right, title and interest for, to and within the United States and all foreign countries, in and to
the aforesaid invention and the application identified above, including any and all provisional applications,
continuations, divisionals, continuations-in-part, reissues and re-examinations thereof, and in and to any and all Letters
Patent that may issue therefor in the United States and in any and all foreign countries (including related rights such as
utility model registrations, inventors’ certificates and the like). In addition, ASSIGNOR has sold, assigned and set over
and hereby does sell, assign and set over, unto ASSIGNEE, its successors and assigns, the right to claim priority in any
and all foreign applications, including applications filed under the Patent Cooperation Treaty, to the above-referenced
application and any and all provisional, continuation, divisional, and continuation-in-part applications for the invention.

ASSIGNOR covenants that ASSIGNOR has full right to convey the entire interest herein assigned, and
that ASSIGNOR has not executed and will not execute any agreement that will conflict with the terms of this assignment.
Further, ASSIGNOR hereby authorizes and requests the Commissioner of the U.S. Patent and Trademark Office, and any
official of any country foreign to the United States whose duty is to issue patents, design registrations, inventors
certificates or the like, to issue any and all Letters Patent, registration or certificate for such invention to ASSIGNEE, it
successors and assigns, as the owner of all right, title and interest therein.

And for said consideration, it is hereby covenanted and agreed that at the request and expense of
ASSIGNEE, its successors and assigns, ASSIGNOR will execute any further papers and do such other acts and things as
may be necessary and proper to permit ASSIGNEE, its successors and assigns, to procure and enforce Letters Patent for
said invention in the United States and in such foreign countries as ASSIGNEE, its successors and assigns may elect, and
vest the full title thereto in ASSIGNEE, its successors and assigns.

IN WITNESS WHEREOF, this Assignment has been executed on the day and month indicated below.

Date Signature

QIANG LIU

YU YAO

ANTHONY J. HOFFMAN

MATTHEW ESCARRA
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KALE J. FRANZ

WILLIAM O. CHARLES
M- (S Lout M/
JIANXIN CHEN

CLAIRE F. GMACHL

COUNTY OF
STATE OF

Before me, the undersigned, a notary public, in and for the county aforesaid, onthis ___dayof _____,2013,
personally appeared Qjang Liu, to me known to be the person described in and who executed the foregoing instrument
and who acknowledged that they executed the same as their free act and deed and desired the same to be recorded as
such.

Notary Public

COUNTY OF
STATE OF

Before me, the undersigned, a notary public, in and for the county aforesaid, on this __ day of 2013,
personally appeared Yu Yao, to me known to be the person described in and who exccuud the foregoing instrument
and who acknowledged that they executed the same as their free act and deed and desired the same to be recorded as
such.

Notary Public

COUNTY OF
STATE OF

Before me, the undersigned, a notary public, in and for the county aforesaid, on this __ day of ,2013,
personally appeared Anthony J. Hoffman, to me known to be the person described in and who executed the foregoing
instrument and who acknowledged that they executed the same as their free act and deed and desired the same to be
recorded as such.

Notary Public
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ASSIGNMENT

WHEREAS, Qjang Liu, Yu Yao, Anthony J. Hoffman, Matthew Escarra, Kale J. Franz, William O. Charles,
Jianxin Chen and Claire F. Gmachl, and each one of them, hereinafter referred to as ASSIGNOR, is a named inventor of an
invention entitled: "HIGHLY POWER-EFFICIENT AND BROADBAND QUANTUM CASCADE LASERS" described and claimed
in U.S. Appl. No.12/795,954, filed June 8, 2010, and

WHEREAS, PRINCETON UNIVERSITY, a corporation engaged in business at 4 New South Building,
Princeton, NJ US 08540, hereinafter referred to as ASSIGNEE, is desirous of acquiring the said invention and any and all
applications for Letters Patent and any and all Letters Patent of the United States and foreign countries that may be
issued therefor;

NOW, THEREFORE, the parties hereto, intending to be legally bound, agree that, in consideration of
good and valuable consideration paid to ASSIGNOR by ASSIGNEE, the receipt of which is hereby acknowledged,
ASSIGNOR has sold, assigned and set over and hereby does sell, assign and set over, unto ASSIGNEE, its successors and
assigns, his or her entire right, title and interest for, to and within the United States and all foreign countries, in and to
the aforesaid invention and the application identified above, including any and all provisional applications,
continuations, divisionals, continuations-in-part, reissues and re-examinations thereof, and in and to any and all Letters
Patent that may issue therefor in the United States and in any and all foreign countries (including related rights such as
utility model registrations, inventors' certificates and the like). In addition, ASSIGNOR has sold, assigned and set over
and hereby does sell, assign and set over, unto ASSIGNEE, its successors and assigns, the right to claim priority in any
and all foreign applications, including applications filed under the Patent Cooperation Treaty, to the above-referenced
application and any and all provisional, continuation, divisional, and continuation-in-part applications for the invention.

ASSIGNOR covenants that ASSIGNOR has full right to convey the entire interest herein assigned, and
that ASSIGNOR has not executed and will not execute any agreement that will conflict with the terms of this assignment.
Further, ASSIGNOR hereby authorizes and requests the Commissioner of the U.S. Patent and Trademark Office, and any
official of any country foreign to the United States whose duty is to issue patents, design registrations, inventors
certificates or the like, to issue any and all Letters Patent, registration or certificate for such invention to ASSIGNEE, it
successors and assigns, as the owner of all right, title and interest therein.

And for said consideration, it is hereby covenanted and agreed that at the request and expense of
ASSIGNEE, its successors and assigns, ASSIGNOR will execute any further papers and do such other acts and things as
may be necessary and proper to permit ASSIGNEE, its successors and assigns, to procure and enforce Letters Patent for
said invention in the United States and in such foreign countries as ASSIGNEE, its successors and assigns may elect, and
vest the full title thereto in ASSIGNEE, its successors and assigns.

IN WITNESS WHEREOF, this Assignment has been executed on the day and month indicated below.

Date Signature

QIANG LIV

YU YAO

ANTHONY J. HOFFMAN

MATTHEW ESCARRA
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KALE J. FRANZ

WILLIAM O. CHARLES
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COUNTY OF
STATE OF

Before me, the undersigned, a notary public, in and fcr the county aforesaid, on this day of ,2013,
personally appeared Qiang Liu, to me known to ba the person described in and who executed the foregoing instrument
and who acknowledged that they executed the same as their free act and deed and desired the same to be recorded as
such.

Notary Public
COUNTY OF
STATE OF
Before me, the undersigned, a nolary public, in and for the county aforesaid, on this day of ,2013,

personally appeared Yu Yao, to me known to te the person described in and who executed the foregoing instrument
and who acknowledged that they executed the same as their free act and deed and desired the same to be recorded as
such.

Notary Public

COUNTY OF
STATE OF

Before me, the undersigned, & notery cublic, in ana {37 the county aforesaid, on this ____ day of ,2013,
personally appeared Anthony J. Hetfmar, to me ke to be the person described in and who executed the foregoing
instrument and wio acknowledged that they executed the same as their free act and deed and desired the same to be
recorded as such.

Notary Public
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COUNTY OF LA DS
STATE OF T

’ Zory
Before me, the undersigned, a notary public, in and for the county aforesaid, onthis = dayof i .. corey 203357
personally appeared Claire F. Gmachl, to me known to be the person described in and who executed the fo?egoing

instrument and who acknowledged that they executed the same as their free act and deed and desired the same to be
recorded as such.

_ ' it (,‘pn, r l’,yv., ile ooy
. (w4
Notary Public
AR e AR
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