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1BM DOCKET NUMBER: P2OISRZE3SUSH

DECLARATION BV CFR. S L3 FOR UTILITY PATENT APPLICATION USING AN
APPLICATION DATA SHERY (37 C.FX. § 1.76) AND ASSIGHNMENT

Title of Ivertion: REDUCING GATE-INDUCED-DRAINVLEAKAGE CURRENT IN A

TRANSISTOR BY FORMING AN ENHANCED BAND GAP LAYER AT THE CHANNEL-T(O-
DRAIN INTERFACE

As a below named and undersigned nverior, Thereby doclare that
This decluration iy direotad to the sttached application, or G fullowing box is checked):

{ 1 United States application or POT international application sumber
filed on .

The ahoveddentified applivation was made or anthorized to be made by me.

e

IheHeve that T am the original inventor or an eriginal joint taventor of 1 clatmed invention in the
applt i aat HE N
L have reviewed sad wnderstand the contmts of the application, neluding the clabms.

Lam aware of the duty to disclose to the United States Patent and Trademark Office all mborostion
kneow 10 e to be material (o patestability as defined 37T CFR. § 1.56

Whereus, § {“»‘%"‘%E'{'%?‘Q'f IR™Y have made certain inventiony, nprovements, and discoveries (herein referred
o a8 the “Inveation™} 3 disslosed in the above-identified patent a:-}gfii aticn and further Wdentifed by the
IBM Dx:«i:}&-t Mumber provided above 1y the header of tus document;

Whereas, International Business Machines Corporation {herein rofecred tv s the “ASSIGREE™, a
corperation of New York having 4 place of business at Armeonk, New York, desires to acquire, and 1
desive to grant to the ASSIGNEE, my entive worldwide right, Gtle, and interest fnand to the Invention and
in and o any and all patent applications and patents divected thereto;

o o~

Nowe, therefore, forgood and vaha hf-a onsideration, the recaipt and sidhicieney tha o; bc g hereby
ackn owin deed, | heraby sell or have gald, assign of fave assigned, and otherwise trangter or have

red to the ASSIGNEE, its successors, legal rapresentatives, and assigns, my eatirt‘. wmrl&mda
:'E' . and miterest 1n and to the Tovention, the sbove-identifiod Untied States patent spplication, and
}I other patent applications and patents for the Invention w

hich miay be appliad for or grantad
x} the i m*"ei States ami tdi fors g}’t CoRg mm\ and ‘ia‘edjc:'-;:i«:m mdudmg &J &11\*51 S,

t’i‘xe'ﬁcf md aﬂ fishzs Q:I {mon B e\&hmw imrx the filing of such :appm 'hom i *-“-d g‘-‘drnm\ sur‘h
patents. In addition, 1h¢reb§» authorize and request the Diector of the Unsed States Patent an*i
Trademark Offies o issue any United States Fatent, and foreign patent authorities to issue any Swelgn
patent, granted for the Invention, to the ARSIGNEE, ix successars, logal represspiaiives, mw assigns, my
entive worldwide vight, title, and intevest in and to the same to be held and enjoyed by the ASSEONEE, s
suenessors, legal represantatives, and assigns to the full end of the terms for which any and all such
patents may be granted, ax fully and entively as would bave been held and ewjoyed by e had thi
Assignrnent not besn mosde; and T agree to executs any and all docuroenis sod fnstruments and pe 11‘- s all
fawiul acts ressonably related to recording this Assignment s pecfecting title tis the Invention and ali
related patents and applications, o the ASSIGNEE, its successors, legal representatives, and sasigns,

& 3

VL

{v\
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IBM DOCEET NUMBER: FEOISH2RIEUSEL

whenever requested by the ASSIGNEE, its suscassors, legal representatives, or assigns,

Facknowledge my priorand ongoing obligations to sell, assign, and transter my rights under this
Assigmment to the ASSIGNEE avd anyonaware of any reason why 1 roay not have the Tull ahd
unencumbered right to sell, assign, and transfer nuy rights hereby sold, assigned, and transferred, and have
not executed, and will not execute, any document or instrument in conflict herewith. T alse hereby grant
the ASSIGNEE, its successors, legal reprasentatives, and assigns, the right to insert in this Assigment
any further identification (ocluding, but not limited to, patent Application Number) which may be
necessary or desirable for recordation of this Assignment, This Assigiunent is governed by the
substantive taws of the State of MNew York, and any disputes will be resolved in.a New York state courtor
federal court sited in New York,

P hereby acknowledge that any willful false statement made in tus declaration iz punishable vnder 18
U.S.C.§ 1001 by fine or iniprisonment of not maore than five {8} vears, or both,

Jr# oo,

Signatire;

{1} Legsl Name of hventot: Chooughyun Lee

Signature: Date:

{2} Legal Name of Inventor: Kanggun Cheng

Rignature: Prate:

{3} Legal Name of Inventor: Juntae Li

Signaturs: Date:

{4} Tegal Name of Inventor: Shege Bachizuki

Fage 2 of2

PATENT
REEL: 047236 FRAME: 0073



IBM DOCKET NUMBER: P261802838U501

PBECLARATION 37 C.FR. §1.63) FOR UTILITY PATENT APPLICATION USING AN
APPLICATION DATA SHEET 37 CF.R. § 1.76) AND ASSIGNMENT

Title of Invention: REDUCING GATE-INDUCED-DRAIN-LEAKAGE CURRENTIN A
TRANSISTOR BY FORMING AN ENHANCED BAND GAP LAVER AT THE CHANNEL-TO-
DRAIN INTERFACE
Ag a below named and undersigned inventor, I hereby declare that:
This declaration is directed to the attached application, or (if following box 1s checked):

| 1 United States application or PCT international application number
filed on

The above-identified application was made or authorized to be made by me.

I believe that | am the original inventor or an original joint inventor of a claimed 1nvention in the
application.

T have reviewed and understand the contents of the application, including the claims.

I am aware of the duty to disclose to the United States Patent and Trademark Office all information
known to me to be material to patentability as defined in 37 C.F R. § 1.56.

Whereas, I ("ASSIGNOR”) have made certain inventions, improvements, and discoveries (hercin referred
to as the “Invention”) disclosed in the above-identified patent application and further identified by the
IBM Docket Number provided above in the header of this document;

Whereas, International Business Machines Corporation (herein referred to as the “ASSIGNEE”), a
corporation of New York having a place of business at Ammounk, New York, desires to acquire, and |
desire to grant to the ASSIGNEE, my entire worldwide right, title, and imterest in and to the Invention and
in and to any and all patent applications and patents directed thereto;

MNow, therefore, for good and valuable consideration, the receipt and sufficiency thercof being hereby
acknowledged, 1 hereby scl or have sold, assign or have assigned, and otherwise transfer or have
transfeired to the ASSIGNEE, ifs successors, legal ropresentatives, and assigns, my entire worldwide
right, title, and intergst in and to the Invention, the above-identified Umited States patent application, and
any and all other patent applications and patents for the lnvention which may be applied for or granted
therefor in the United States and 10 all foreign countes and jurisdictions, including all divisions,
continuations, reissucs, reexaminations, renewals, extensions, counterparts, substitutes, and extensions
thereof, and all rights of priority resulting from the filing of such applications and granting of such
patents. In addition, T hereby authonze and request the Director of the United States Patent and
Trademark Office to issue any United States Patent, and foreign patent authorities to 1ssue any foreign
patent, granted for the Invention, to the ASSIGNEE, its successors, legal representatives, and assigns, my
entire worldwide right, title, and mnterest in and to the same to be held and enjoyed by the ASSIGNEE, its
successors, legal representatives, and assigns to the full end of the terms for which any and all such
patents may be granted, as fully and entirely as would have been held and enjoved by me had this
Assignment not been made; and T agree to execute any and all documents and mstraments and perform all
lawfud acts reasonably related to recording this Assignment or perfecting title to the Invention and all
related patents and applications, n the ASSIGNEE, its successors, legal representatives, and assigns,
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IBM DOCKET NUMBER: P261802838U501

whenever requested by the ASSIGNEE, its successors, legal representatives, or assigns.

1 acknowledge my prior and ongoing obligations to scll, assign, and transfer my rights vander this
Assignment to the ASSGNEE and am unaware of any reason why | may not have the full and
unencumbered right to sell, assign, and transfer my nights hereby sold, assigned, and transferred, and have
not executed, and will not exccute, any document or mnstrument tn conflict herewtith. [ also hereby grant
the ASSIGNEE, its successors, legal representatives, and assigns, the right to insert in this Assignment
any further identification (including, but vot linvted to, patent Application Number) which may be
necessary or desirable for recordation of this Assignment. This Assigniment is governed by the
substantive laws of the State of New York, and any disputes will be resolved in a New York state court or
federal court sited 1n New York

1 hereby acknowledge that anvy willful false statement made n this declaration i1s punishable under 18
U.S.C. § 1001 by fine or imprisonment of not more than five (5) vears, or both.

Signature: Date:

{1} Legal Name of Inventor: Choonghyun Lee

10/17/2018
Signature: Date:
(2) Legal Name of Inventor: Kangguo Cheng
Signature: Date:
(3} Legal Name of Inventor: Juntap L3
Signature: Date:
(4) Legal Name of Inventor: Shogo Mochizuki
Page 2 of 2
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IBM DOCKET NUMBER: P201802838U581

PBECLARATION 37 CFR. §163) FORUTILITY PATENT APPLICATION USING AN
APPLICATION DATA SHEET (37 C.F.R. § 1.76) AND ASSIGNMENT

Title of Invention: REDUCING GATE-INDUCED-DRAIN-LEAKAGE CURRENTIN A
TRANSISTOR BY FORMING AN ENHANCED BAND GAP LAYER AT THE CHANNEL-TG-
DRAIN INTERFACE
Ag a below named and undersigned imventor, 1 hereby declare that:
This declaration is directed to the attached application, or (if following box is checked):

| 1 United States application or PCT iternational application number
filed on

The above-identified application was made or anthorized to be made by me.

1 beligve that | am the original inventor or an oniginal jomt inventor of a claimed invention in the
application.

T have reviewed and understand the contents of the application, including the claims,

I am aware of the duty to disclose to the United States Patent and Trademark Office all information
known to me to be material to patentability as defined m 37 CF R, § 1.56.

Whereas, I (“ASSIGNOR”Y have made certain inventions, improvements, and discoveries (herein referred
to as the “Invention”) disclosed in the above-identified patent application and further identified by the
IBM Docket Number provided above in the header of this document;

Whereas, International Business Machines Corporation (herein referred to as the “ASSIGNEE™), a
corporation of New York having a place of business at Ammonk, New York, desires to acquire, and |
desire to grant to the ASSIGNEE, my entire worldwide right, title, and interest in and to the Invention and
in and to any and all patent applications and patents directed thereto;

Mow, therefore, for good and valuable consideration, the receipt and sufficiency thercof being hercby
acknowledged, I hercby sell or have sold, assign or have assigned, and otherwise transfer or have
transferred to the ASSIGNEE, its successors, legal representatives, and assigns, my entire worldwide
right, title, and intergst in and to the Invention, the above-identified United States patent application, and
any and all other patent applications and patents for the Invention which may be apphied for or granted
therefor m the United States and m all foreign countries and junisdictions, including all divisions,
continuations, reissucs, recxaminations, renewals, extensions, counterparts, substifutes, and extensions
thereof, and all rights of priority resulting from the filing of such applications and granting of such
patents. In addition, [ hereby authorize and request the Director of the United States Patent and
Trademark Office to issue any United States Patent, and foreign patent authorities to issue any foreign
patent, granted for the Invention, 1o the ASSIGNEE, 1ts successors, legal representatives, and assigns, my
entire worldwide right, title, and interest in and to the same to be held and enjoved by the ASSIGNEE, its
successors, legal representatives, and assigns to the full end of the terms for which any and all such
patents may be granted, as fully and entirely as would have been held and enjoved by me had thig
Assignment not been made; and 1 agree to execute any and all documents and instraments and perform all
lawful acts reasonably related to recording this Assignment or perfecting title to the Invention and all
related patents and applications, in the ASSIGNEE, its successors, legal representatives, and assigns,
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iBM DOCKET NUMBER: P201802838US01
whenever requested by the ASSIGNEE, 1ts successors, legal representatives, or assigns.

1 acknowledge my prior and ongoing obligations to scll, assign, and transfer my rights under this
Assignment to the ASSIGNEE and am unaware of any reason why | may not have the full and
unencumbered right to sell, assign, and transfer my rights hereby sold, assigned, and transferred, and have
not executed, and will not execute, any document or mstrument in conflict herewith. 1 also hereby grant
the ASSIGNEE, its successors, legal representatives, and assigns, the right to insert in this Assignment
any further identification (including, but not himited to, patent Application Numnber) which may be
necessary or desirable for recordation of this Assignment. This Assignment is governed by the
substantive laws of the State of New York, and any disputes will be resolved in a New York state court or
federal court sited in New York.

1 hereby acknowledge that any willful false statement made in this declaration is punishable under 138
U.S.C. § 1001 by fine or imprisonment of not more than five (3) vears, or both.

Signature: Date:

{1} Legal Name of Inventor: Choonghyun Lee

Signature: Date:

{2} Legal Name of Inventor: Kangguo Cheng

Je‘%‘r ;‘)‘{"w}g—“ ‘jW

Signature: £ 4 Date: 10/17/2018
W
(3} Legal Name of Inventor: Juntae L3
Signature: Date:
{4) Legal Name of Inventor: Shogo Mochizuki
Page 2 of 2
PATENT

REEL: 047236 FRAME: 0077



IBM DOCKET NUMBER: P201802838U0501

BECLARATION 37 CFR §163) FOR UTILITY PATENT APPLICATION USING AN
APPLICATION DATA SHEET (37 C.F.R. §1.76) AND ASSIGNMENT

Title of Tnvention: REDUCING GATE-INDUCED-DRAIN-LEAKAGE CURRENTIN A
TRANSISTORBY FORMING AN ENHANCED BAND GAP LAYER AT THE CHANNEL-TO-
BRAIN INTERFACE
As a below named and undersigned inventor, I hereby declare that
This declamation is directed (o the attached application, or (f following box is checked):

[ 1 United States application or PCT international application number
filed on

The above-identified application was made or authorized to be made by me.

1 believe that | am the origimal inventor or an oniginal joint invenior of a clatred invention in the
application.

I have reviewed and uoderstand the contents of the apphication, including the claims,

1 am aware of the duty to disclose to the United States Patert and Trademark Office all information
known to me to be material to patentability as defined in 37 C.FR. § 1.56.

Whereas, 1 (FASSIGNOR™) have made certain inventions, improvements, and discovenies (herein referred
to as the “Invention”) disclosed in the above-identified patert application and further identified by the
IBM Docket Number provided above in the header of this document;

Whereas, International Business Machines Corporation (herein referred to as the “ASSIGNEE”), a
corporation of New York having a place of business at Armonk, New York, desires to acquire, and |
desire to grant to the ASSIGNEE, my entire worldwide right, title, and interest in and to the Invention and
in and to any and all patent applications and patents dirccted thereto;

Now, therefore, for good and valuable consideration, the receipt and sufficiency thereof being hercby
acknowiedged, T hereby sell or have sold, assign or bave assigned, and otherwise transfer or have
transferred to the ASSIGNEE, its successors, legal representatives, and assigns, my entire worldwide
right, title, and interest in and o the Invention, the above-identified United States patent application, and
any and all other patent applications and patents for the Invention which may be applied for or granted
therefor in the United States and in all foreign countries and jurisdictions, inchuding all divisions,
continpations, reissues, reexaminations, renewals, extensions, counterparts, substitates, and extensions
thereof, and all nghts of priority resulting from the filing of such applications and granting of sach
patents. In addition, T hereby authorize and request the Director of the United States Patent and
Trademark Office to issue any United States Patent, and foreign patent authorities to issue any foreign
patent, granted for the Invention, to the ASSIGNEE, its successors, legal representatives, and assigns, my
cntire worldwide right, title, and interest in and to the same to be held and enjoved by the ASSIGNEE, its
successors, legal ropresentatives, and assigns to the full end of the terms for which any and all such
patenits may be granted, as fully and entirely as would have been held and enjoved by me had this
Assignment not been made; and T agree to execute any and all documents and instruments and perform all
lawful acts reasonably related to recording this Assignment or perfocting title to the Tovention and all
related patents and applications, in the ASSIGNEE, its successors, legal representatives, and assigns,
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IBM DOCKET NUMBER: P201802838U 501
whenever requested by the ASSIGNEE, its successors, legal representatives, or assigns.

1 acknowledge my prior and ongoing obligations to sell, assign, and transfer my rights under this
Assignment to the ASSIGNEE and am unaware of any reason why [ may not have the full and
unencumbered right to sell, assign, and transfer my rights hereby sold, assigned, and transferred, and have
the ASSIGNEE, its successors, legal reprosentatives, and assigns, the right to insert in this Assignment
any forther identification (ncluding, but not limited to, patent Application Number) which may be
necessary or desirable for recordation of this Assignment. This Assigoment is governed by the
substantive laws of the State of New York, and any disputes will be resolved ina New York state court or
federal court sited in New Yotk

I hereby acknowledge that any willful false staternent made in this declaration is punishable vnder 18
U.5.C. § 1861 by fine or imprisonment of not more than five (5) years, or both.

Signature: Date:

{1) Legal Name of Inventor: Choonghyun Lee

Signature; Date:

(2) Legal Name of Inventor: Kangguo Cheng

Sigpatui; Date:

(3) Legal Name of Inventor: Juntao Li

3 «"{ ‘«"'? ‘-"? o ’
‘ - S ey 10/18/2018
Signature: & § Date:
{4y Legal Name of Inventor: Shogo Mochizuki
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