505191849 11/15/2018
PATENT ASSIGNMENT COVER SHEET

Electronic Version v1.1 EPAS ID: PAT5238618
Stylesheet Version v1.2

SUBMISSION TYPE: NEW ASSIGNMENT

NATURE OF CONVEYANCE: ASSIGNMENT

CONVEYING PARTY DATA

Name Execution Date

CHOONGHYUN LEE 11/13/2018
RUQIANG BAO 11/08/2018
SHOGO MOCHIZUKI 11/07/2018
BRENT A. ANDERSON 11/07/2018
HEMANTH JAGANNATHAN 11/07/2018
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: 16191549

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: YOR820162231US01
NAME OF SUBMITTER: THOMAS S. GRZESIK
SIGNATURE: /Thomas S. Grzesik/
DATE SIGNED: 11/15/2018
This document serves as an Oath/Declaration (37 CFR 1.63).

Total Attachments: 4

PATENT
505191849 REEL: 047509 FRAME: 0937



source=YOR820162231US01_AssignDec_11-15-18#page1 .tif
source=YOR820162231US01_AssignDec_11-15-18#page?2.tif
source=YOR820162231US01_AssignDec_11-15-18#page3.tif
source=YOR820162231US01_AssignDec_11-15-18#page4. tif

PATENT
REEL: 047509 FRAME: 0938




IBM DOUKET NUMBER: VOREMI2231USH]

DECLARATION 37T C.F.RLGI FOR UTILITY PATENT APPLICATION USING AN
APPLICATION DATA SHEET (37 C.F.R. 1.78) AND ASSIGNMENT

Title of Inventioty: SELF-ALIGNED BOTTOM SOURCE/DRAIN ERITAXIAL GROWTH IN VERTICAL FIELD
EFFELT TRANGISTORS

A5 a below named inventor, | hereby declare that

This declaration is directed to the attached application, or {if following box is c‘heckad}:

L} United States appiication or PCT international application number fied-an

The sbove-identified application was made or sutharized 1o be made by me.

[ believe that | am the original invantor or an original loint inventor of a claimed invention In the application.
| have reviewed and understand the gontents of the application, including the claims,

I am aware of the duty 1o disclsss to the Uniitad Siates Patent and Tradamark QOffice all information known (o ma
10 b material 1o patanisbility as definad n 37 OFR Sectimy 1.56,

Whereas, the undersigned inventor{s) hasihave made certain invantions, improvemants, and discoveries (hersin
referrad 10 as the “resention”y disclosed i the above-identifierd padent application and furlher Weniified by the
18M Dwcket Number provided above int the header of this document;

Whereas, Internafional Business Machines Corparation, 2 corporation of Naw Yark having a place of business
at Armank, Mew York (herein referred {0 as “IBM), desires to apquire, and aach undersigned inveniar desires to
grant fo [BM, the entiresworidwide night, tile, and interest In ang fo the Inverntidn and i and teany and all patent
applications and patenis directed therato;

Mow, therefore, Tor good and valuable consideration, the receipt and sufficiency thereof being hersby
acknowledged, each undarsignad inventor ("ASSIGNOR" hareby selis of hes sold, assigne or has assigned,
and otherwise fransfers or has trahsfetred 1o IBM {the “ABSIGNER™, is successors, ledal representatives, and
Assigng, the entire worldwide right, title, and interest In and 1o the lavention, the abovedidentiiied Uniled Stafes
patent application, and any and all other patant applications and patenis for the Invention which rogy be applied
for or granted tharefor in the United States and in all foreign countrigs and jurisdictions, including all divisions,
continuations, relasues, resxaminations, refewals, extensions, counterparts, substitites, and sextsnsions
thereot, and all righte of priarity resulting from the filing of such applications and granting of 'such patents, fn
addition, aach undarsigned inverdor hershy authorizes and requests the Director of the United States Patent
and Trademark Office to issue any United States Patent. and forsign patent authorittes to issue any foreign
patent, granted for the invention, to IBM, its successors, legal represantatives, and assigns, the entire worldwids
right. fitle, and Interest in and to the same o be beld and enjoved by IBM, its successars, lagal represantalives,
and assigna {6 the full and 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 Assigniment not been made,; and each
undersigned invenior agrees to exscute any and all documents and instruments and perform all lawful acls
reasonably related to recording this Assignment or perfacting title to the Invention and all related patents and
appdications, In IBM, Its sugcessors, legal representatives, and assigns, whenever requested by IBM, its
successors, lagal represantatives, or assigns,

Each undersigned invenior acknowledges theit prior and ongolng obligations 1o sell, assign, and tranafer the
righis undar {his Assignment to IBM and is unawara of any reason why they may nol have the full and
unencumberad right to sell, assign, and transfer the rights hereby sold, assigned, and transferrad, and has not
sxacutad, and will not exscule, any docuwmant o instroment in conflict herewith, Bach undérsigned inventor
also hereby grants IBM, its successors, fegal representatives, and assigng, the right 1o insert in this Assignment
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FBM DOQCKET NUMBER: YOREZ0162231U548]

any further identification (inciuding, but not limited to, patent Application NMumber) which may be necessary or
desirabla for recordation of this Assigniment. This Assigriment is governed by the substantive laws of the State
of Mew York, and any disputes will be resclved i a New York state court or federal court sited In New Yark:

| hereby acknowledye that any wiliful false statement made n this declaration Is punishable under 18 U.8.C.
1001 by fine o inprisoarment of riot raore than five (8) years, or both.

&

{1} Legal Nameof Inventor: Choonghyun LEE

Signatura: Rater i/ 0o/ »WTD

{2) Legal Name of Inventer: Rugiang BAO

Signature: Daten

{33 Legal Mame of aventor, SHOGO MOCRIZURI

Signature: Date:

{4} Legal Name of Inventor; Brant A, ANDERSON

Signaluwe: Dats:

{3y Legal Nape of Inventor: Hemanth JAGANNATHAN

Bigraturs: ) Datter
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IBM DOUKET NUMBER: VOREMI2231USH]

DECLARATION 37T C.F.RLGI FOR UTILITY PATENT APPLICATION USING AN
APPLICATION DATA SHEET (37 C.F.R. 1.78) AND ASSIGNMENT

Title of Inventioty: SELF-ALIGNED BOTTOM SOURCE/DRAIN ERITAXIAL GROWTH IN VERTICAL FIELD
EFFELT TRANGISTORS
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L} United States appiication or PCT international application number fied-an
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[ believe that | am the original invantor or an original loint inventor of a claimed invention In the application.
| have reviewed and understand the gontents of the application, including the claims,

I am aware of the duty 1o disclsss to the Uniitad Siates Patent and Tradamark QOffice all information known (o ma
10 b material 1o patanisbility as definad n 37 OFR Sectimy 1.56,

Whereas, the undersigned inventor{s) hasihave made certain invantions, improvemants, and discoveries (hersin
referrad 10 as the “resention”y disclosed i the above-identifierd padent application and furlher Weniified by the
18M Dwcket Number provided above int the header of this document;

Whereas, Internafional Business Machines Corparation, 2 corporation of Naw Yark having a place of business
at Armank, Mew York (herein referred {0 as “IBM), desires to apquire, and aach undersigned inveniar desires to
grant fo [BM, the entiresworidwide night, tile, and interest In ang fo the Inverntidn and i and teany and all patent
applications and patenis directed therato;

Mow, therefore, Tor good and valuable consideration, the receipt and sufficiency thereof being hersby
acknowledged, each undarsignad inventor ("ASSIGNOR" hareby selis of hes sold, assigne or has assigned,
and otherwise fransfers or has trahsfetred 1o IBM {the “ABSIGNER™, is successors, ledal representatives, and
Assigng, the entire worldwide right, title, and interest In and 1o the lavention, the abovedidentiiied Uniled Stafes
patent application, and any and all other patant applications and patenis for the Invention which rogy be applied
for or granted tharefor in the United States and in all foreign countrigs and jurisdictions, including all divisions,
continuations, relasues, resxaminations, refewals, extensions, counterparts, substitites, and sextsnsions
thereot, and all righte of priarity resulting from the filing of such applications and granting of 'such patents, fn
addition, aach undarsigned inverdor hershy authorizes and requests the Director of the United States Patent
and Trademark Office to issue any United States Patent. and forsign patent authorittes to issue any foreign
patent, granted for the invention, to IBM, its successors, legal represantatives, and assigns, the entire worldwids
right. fitle, and Interest in and to the same o be beld and enjoved by IBM, its successars, lagal represantalives,
and assigna {6 the full and 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 Assigniment not been made,; and each
undersigned invenior agrees to exscute any and all documents and instruments and perform all lawful acls
reasonably related to recording this Assignment or perfacting title to the Invention and all related patents and
appdications, In IBM, Its sugcessors, legal representatives, and assigns, whenever requested by IBM, its
successors, lagal represantatives, or assigns,

Each undersigned invenior acknowledges theit prior and ongolng obligations 1o sell, assign, and tranafer the
righis undar {his Assignment to IBM and is unawara of any reason why they may nol have the full and
unencumberad right to sell, assign, and transfer the rights hereby sold, assigned, and transferrad, and has not
sxacutad, and will not exscule, any docuwmant o instroment in conflict herewith, Bach undérsigned inventor
also hereby grants IBM, its successors, fegal representatives, and assigng, the right 1o insert in this Assignment
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