504958051 06/13/2018
PATENT ASSIGNMENT COVER SHEET

Electronic Version v1.1 EPAS ID: PAT5004798
Stylesheet Version v1.2

SUBMISSION TYPE: NEW ASSIGNMENT

NATURE OF CONVEYANCE: ASSIGNMENT

CONVEYING PARTY DATA

Name Execution Date

JUNTAO LI 06/12/2018
KANGGUO CHENG 06/12/2018
CHOONGHYUN LEE 06/12/2018
PENG XU 06/13/2018
RECEIVING PARTY DATA
Name: INTERNATIONAL BUSINESS MACHINES CORPORATION
Street Address: NEW ORCHARD ROAD
City: ARMONK
State/Country: NEW YORK
Postal Code: 10504
PROPERTY NUMBERS Total: 1

Property Type Number
Application Number: 16007263

CORRESPONDENCE DATA

Fax Number: (561)989-9812

Correspondence will be sent to the e-mail address first; if that is unsuccessful, it will be sent
using a fax number, if provided; if that is unsuccessful, it will be sent via US Mail.

Phone: 561-989-9811
Email: ptoboca@fggbb.com
Correspondent Name: FLEIT GIBBONS GUTMAN BONGINI & BIANCO PL
Address Line 1: 4800 N. FEDERAL HIGHWAY, SUITE B306
Address Line 4: BOCA RATON, FLORIDA 33431
ATTORNEY DOCKET NUMBER: P201800487US01
NAME OF SUBMITTER: THOMAS S. GRZESIK
SIGNATURE: /Thomas S. Grzesik/
DATE SIGNED: 06/13/2018
This document serves as an Oath/Declaration (37 CFR 1.63).

Total Attachments: 8
source=P201800487US01_AssignDec_06-13-18#page1 .tif

PATENT
504958051 REEL: 046074 FRAME: 0001



source=P201800487US01_AssignDec_06-13-18#page?2.tif
source=P201800487US01_AssignDec_06-13-18#page3.tif
source=P201800487US01_AssignDec_06-13-18#page4.tif
source=P201800487US01_AssignDec_06-13-18#page5.tif
source=P201800487US01_AssignDec_06-13-18#page6.tif
source=P201800487US01_AssignDec_06-13-18#page7 .tif
source=P201800487US01_AssignDec_06-13-18#page8.tif

PATENT
REEL: 046074 FRAME: 0002




IBM DOCKET NUMBER: P201866487US61

DECLARATION (37 C.F.R. 163} FORUTILITY PATENT APPLICATION USING AN
APPLICATION DATA SHEET (37 C.F.R. 1.76) AND ASSIGNMENT

Title of Invention: VERTICAL FIELD EFFECT TRANSISTOR WITH REDUCED EXTERNAL RESISTANCE
As a below namad inventor, | heraby declare that:
This declaration is directed to the attached application, or (if following box is chacked):
{1 United States application or PCT international application number filed on
The above-identified application was made or authorized to be made by me.
| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.
| have reviewed and understand the contents of the application, including the claims.

I am aware of the duty o disclose 1o the United States Patent and Trademark Offica all information known to me
to be material to patentability as defined in 37 CFR Section 1.56.

Wharaas, the undersigned invantor{s) has/have made certain inventions, improvementis, and discoveries (herain
referred {0 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;

Wharaas, International Business Machinas Corporation, a corporation of New York having a place of business
at Armonk, New York {(harein referred fo as “IBM”), desires to acquire, and each undersigned inventor desires 1o
grant {o IBM, the entire worldwide right, title, and interest in and to the Invention and in and to any and all patent
applications and patents directed thereto;

Now, therefore, for good and valuable consideration, the receipt and sufficiency thereof being hereby
acknowledged, each undersigned inventor ("ASSIGNOR") hereby selis or has sold, assigns or has assigned,
and otherwise transfers or has fransferred to IBM (the “ASSIGNEE”), iis successors, legal representatives, and
assigns, the 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, including all divisions,
continuations, reissues, 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, each undersigned inventor hereby authorizes and requests the Director of the United States Patent
and Trademark Office o issue any United States Patent, and foreign patent authorities to issue any forsign
patent, granted for the Invention, to IBM, its successors, legal representatives, and assigns, the entire worldwide
right, title, and interest in and to the same {o be held and enjoyed by IBM, its successors, legal representatives,
and assigns o the full and of the terms for which any and ail such patents may be grantad, as fully and entirely
as would have been held and enjoyed by the undersigned had this Assignment not been made; and each
undersigned inventor agrees to axacutes any and all documents and instruments and perform all lawful acts
reasonably related to recording this Assignment or parfecting title to the Invention and all related patents and
applications, in IBM, its successors, legal representatives, and assigns, whenever raquesied by IBM, iis
succassors, legal representatives, or assigns.

Each undersignad inventor acknowledges their prior and ongoing obligations o sell, assign, and transfer the
rights under this Assignment to IBM and is unaware of any reason why they may not have the full and
unencumbered right to sell, assign, and transfer the rights hereby sold, assigned, and transferred, and has not
executed, and will not execute, any document or instrumant in conflict herawith. Each undersigned inventor
also hereby grants IBM, its successors, legal representatives, and assigns, the right to insart in this Assignment
any further identification (including, bul not limited {o, patent Application Number) which may be necessary or
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IBM DOCKET NUMBER: P201880487US8681
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 resolvaed in a8 New York state court or faderal court sited in New York.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.8.C.
1001 by fine or imprisonmeant of not more than five (5) years, or both.

(1) Legal Name of Inventor: Juntaeo LI
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Signature: £3 Date: 6/12/2018

{(2) Legal Name of Inventor: Kangguo CHENG

Signature; Date:

(3) Legal Name of Inventor: Choonghyun LEE

Signature: Date:

{4) Legal Name of Inventor: Peng XU

Signature; Dats:
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BM DOCKET NUMBER: P2018¢8487US81

DECLARATION (37 CF.R. 1.3 FORUTILITY PATENT APPLICATION USING AN
APPLICATION DATA SHEET (37 C.F.R. 1.76] AND ASSIGNMENT

Title of invention: VERTICAL FIELD EFFECT TRANSISTOR WITH REDUCED EXTERNAL RESISTANCE
As a below namead inventor, | hereby declare that:
This declaration is diracted 1o the attached application, or (if following box is checkad):

L1 United States application or PCT international application number filted on

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

| belisve that | am the original inventor or an original joint inventor of a claimed invention in the application.
| have reviswad and understand the contents of the application, including the claims.

b am awars of the duty to disclose to the United States Patent and Trademark Office all information known to me
to be material to pateniability as defined in 37 CFR Saction 1.58.

Wheraas, the undersigned inventor{(s} has/have made certain inventions, improvements, and discoverias {herain
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, a corporation of New York having a place of business
at Armonk, New York (herein referred {o as “IBM”), desires to acquire, and each undersigned inventor desires to
grant {c IBM, the entire worldwide right, title, and interest in and {o the invention and in and to any and all patent
applications and patents directed thereto;

Now, therefore, for good and valuable consideration, the receipt and sufficiency thereof being hereby
acknowledged, each undersignad inventor ("ASSIGNOR”) hereby selis or has sold, assigns or has assigned,
and otherwise transfers or has transfarrad to IBM (the “ASSIGNEE"), its successors, legal representatives, and
assigns, the entire worldwide right, title, and interast in and to the Invention, the above-identified United States
patent application, and any and ali 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, including all divisions,
continuations, reissues, resxaminations, renewals, exiensions, counterparis, substiuies, and extensions
thareof, and all rights of priority resulting from the filing of such applications and granting of such patenis. In
addition, each undersigned inventor hereby authorizes and requests 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 IBM, its successors, legal representatives, and assigns, the entire worldwide
right, title, and interest in and to the same to be held and enjoyed by IBM, its successors, legal reprasentatives,
and assigns o the full end of the terms for which any and all such patants may be granted, as fully and entirely
as would have been hald and enjoyed by the undersigned had this Assignment not bean made; and each
undersigned inventor agrees to execute any and all documents and instruments and perform all lawful acts
reasonably related to recording this Assignment or perfecting title to the Invention and all related patents and
applications, in iBM, is successors, legal representatives, and assigns, wheneaver requested by [BM, its
succassors, legal representatives, or assigns.

Each undersigned inventor acknowledges their prior and ongoing obligations to seil, assign, and transfer the
rights under this Assignment to IBM and is unaware of any reason why they may not have the full and
unencumbered right to sell, assign, and transfer the rights hereby sold, assigned, and transferred, and has not
executed, and will not execute, any document or instrument in conflict herewith. Each undersigned inventor
also hereby grants IBM, its successors, legal representatives, and assigns, the right to insert in this Assignment
any further identification {including, but not limited to, patent Application Number) which may be necessary or
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BM DOCKET NUMBER: P261868487Us81
desirable for recordation of this Assignmeni. This Assignment is governed by the substantive laws of the State
of New York, and any disputes will be resclved in a New York state court or federal court sited in New York.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C.
1001 by fine or imprisonment of not more than five (5) years, or both.

{1} Legal Name of Inventor: Juntao LI

Signature; Date:

(2) Legal Name of Inventor: Kangguo CHENG

6/12/2018

Signature; Date:
(3) Legal Name of Inventor: Choonghyun LEE

Signhature: Date:
(4} Legal Name of Inventor: Peng XU

Signature: Date:
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IBM DOCKET NUMBER: P281500487U801

DECLARATION (37 C.F.R. 1.63} FOR UTILITY PATENT APPLICATION USING AN
APPLICATION DATA SHEET (37 C.F.R. 178 AND ASSIGNMENT

Titte of Invention: VERTICAL FIELD BFFECT TRANSISTOR WITH REDUCED EXTERNAL RESISTANCE
As a below named hventor, | heraby denfare that
This declaration is directed 1o the altached application, or {if following box is chacked):

] Unitad States application or PCT international application numbar filed on

Tha above-idenified application was made or authorizad o be made by ne,
| believe that | arn the ariginal inventor oran original joint inventor of a claimed invantion it the application.
{ have raviewsd and understand the contents of the application, including the claims.

am aware of the duty to disclose to the United Slates Patent and Trademark Office all information knawn to ms
o be material {o paterdability as defined in 37 CFER Section 1.58.

Wharaas, the undersigned Inventor(s) has/have made cedain irvantions, improvements, and discoveries {herein
referred to as the “Invention”) disclosed in the above-identified patent application and further identified by the
{B8M Docket Number provided above in the header of this documant;

Whereas, International Business Machines Corporation, a corporation of New York having a place of business
at- Armank, New York (herein referred to ag “IBM"), desires 1o acquire, anid each undersignad inventor desires to
grani-to 18M, the entive worldwide right, title, and interest in and to the Invention and in and o any ang all patent
applications and patents directed thersts;

Mow, tharefore; for good and valuable consideration, the recsipt and sufficiancy thereof baing Hereby
acknowledged, sach endersigned inventor ("ASSIGNOR™) heraby sells or Nag sold, assigns of has assioned,
and olherwise tansfers or has ransferred 1o [BM (the "ASSIGKEE"), its suctessurs, legal repregenialives, ani
assigns, the enlire worldwide right, litle, and interest in and 1o the invention, the above-identifled United States
patent application, and any and all ether patent applications and patents for the lnvention which may be applied
for or granted thersfor in the Unilad States and in &l forsign countries and jurisdictions, including =i Shvisions,
cortinuations, reissues, roexgminations, renswals, extonsions. counterparts, substitutes. and extensions
thereaf, and ali rights of griority resufting from the Tiling of such applications and granting of Such patents. I
addition, sach undersigned inventor hergby authorizes and requests the Diractor of the United Statas Patent
and Trademark (ffice to issue any United Slates Patent, and forelgn patent authorities fo issue any foreign
patent, granted for the Invention, to IBM, it successors, legal representatives, and assigns, the entire worldwids
right, title, and infarest in and {0 the same o be held and enjoyed by IBM, its successars, legal representatives,
and assigns i the full end of the terms for which any and all such patents may be granted, as fully and entirely
as woulkd have been held and enioved by the undersigned had {his Assignment not been roade; and sach
undersigned vventor agress o axecude any and all documents and instumenis and perforot all lawful =cts
reasonably ralated i recording this. Assignment or perfacting title to the lnvention and all related patents: and
applications, i 1BM, its successors, legal repraseniatives, and assigns. whenever requested by I1BM, its
sucoessors, legal representalivey, ar agsigns.

Each undersigned inventor acknowledges thelr prior and ongoing obligations 1o sell, assign, and transfer the
rights under this Assignment fo IBM and i unawars of any reason why they may not have the full and
unencumbrered right to sell, assign, and transfer the rights hersby sold, agsigned, and transferred, and has naot
exscuted, and will not execute, any document or instrument in conflict herewith. Each undersigned inventor
also hareby grants IBM, its successors, legs! representatives, and assigns, the right to insert in this Assignmant
any further identification {including, but not imiled to, patent Application Number) which may be necessary or
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IBM DOCKET WUMBER: P2OIS004870U881
desirable for recordation of this Assignment. This Assignment is governed by the substaniive laws of the Stale
of Mew York, and any disputes will ba resalved in a New York stats court or fedaral court sited in Naw York.

| heraby acknowledge that any willful false siatement mads in this declardtion 8 plnishable under 18 U.8.C,
1001 by fine or imprisonment of not more than five (5) vears, or both.

{13 Legal Narog of Inventor: Juniao LI

Signature: Date:

(2} Legal Name of Inventor: Kangguo CHENG

Signature:; Date:

{3} Legal Mame of Toventor: Choonghyun LEE
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{4} Legal Name of Tnventor: Peng XU
Signatura: , Date:
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IBM DOCKET NUMBER: P201800487US01

DECLARATION (37 C.F.R. 1.63) FOR UTILITY PATENT APPLICATION USING AN APPLICATION DATA SHEET (37
C.F.R. 1.76) AND ASSIGNMENT

Title of Invention: VERTICAL FIELD EFFECT TRANSISTOR WITH REDUCED EXTERNAL RESISTANCE
As a below named inventor, | hereby declare that:

This declaration is directed to the attached application, or (if following box is checked):

[ United States application or PCT international application number filed on

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

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.
| have reviewed and understand the contents of the application, including the claims.

| 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 CFR Section 1.56.

Whereas, the undersigned inventor(s) has/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, a corporation of New York having a place of business
at Armonk, New York (herein referred to as “IBM”), desires to acquire, and each undersigned inventor desires to
grant to IBM, the entire worldwide right, title, and interest in and to the Invention and in and to any and all patent
applications and patents directed thereto;

Now, therefore, for good and valuable consideration, the receipt and sufficiency thereof being hereby
acknowledged, each undersigned inventor (“ASSIGNOR”) hereby sells or has sold, assigns or has assigned,
and otherwise transfers or has transferred to IBM (the “ASSIGNEE”), its successors, legal representatives, and
assigns, the entire worldwide right, title, and interest 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 applied
for or granted therefor in the United States and in all foreign countries and jurisdictions, including all divisions,
continuations, reissues, 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, each undersigned inventor hereby authorizes and requests 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 IBM, its successors, legal representatives, and assigns, the entire worldwide
right, title, and interest in and to the same to be held and enjoyed by IBM, 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 enjoyed by the undersigned had this Assignment not been made; and each
undersigned inventor agrees to execute any and all documents and instruments and perform all lawful acts
reasonably related to recording this Assignment or perfecting title to the Invention and all related patents and
applications, in IBM, its successors, legal representatives, and assigns, whenever requested by IBM, its
successors, legal representatives, or assigns.

Each undersigned inventor acknowledges their prior and ongoing obligations to sell, assign, and transfer the
rights under this Assignment to IBM and is unaware of any reason why they may not have the full and
unencumbered right to sell, assign, and transfer the rights hereby sold, assigned, and transferred, and has not
executed, and will not execute, any document or instrument in conflict herewith. Each undersigned inventor
also hereby grants IBM, its successors, legal representatives, and assigns, the right to insert in this Assignment
any further identification (including, but not limited to, patent Application Number) which may be necessary or
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IBM DOCKET NUMBER: P201800487US01

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.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C.

1001 by fine or imprisonment of not more than five (5) years, or both.

(1) Legal Name of Inventor: Juntao LI

Signature:

(2) Legal Name of Inventor: Kangguo CHENG

Signature:

(3) Legal Name of Inventor: Choonghyun LEE

Signature:

(4) Legal Name of Inventor: Peng XU

Signature:

RECORDED: 06/13/2018
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