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BN DOCKET MUMBER: YORD20160931UNE

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: VERTICALLY ALIGNED NANOWIRE CHANNELS WITH SOURCE/DRAIN
INTERCONNEGCTS FOR NANOSHEET TRANSISTORS

As & below named inventor, | hereby declare thah

This declargtion is dirested o the attached application, or (i following box is checked):

I United States application or PCT intarnatianal application number _ filed on

The above-dentified application was mads orauthorized to be made by ma.
| bafisve that | am the original invenior or an originat joint inventor of 2 slaimed invention in the application.
| have reviewed and understand the contents of the application, including the claims,

t am aware of the duty to disciose 1o the United States Fatent and Trademark Office all information known [o me
to be material {o patentability as defined in 37 CFR Seclion 1.56.

Whereas, the undersigned inventor{s) hasfhave made certain inventions, improvernents, and discoveries (harein
referred o as the “lnvention™) disciosed in the above-identified patent applicalion and further entifed by the
18 Docket Number proviged above in the header of this docurmant,

VWhereas, internationat Business Machines Carporation, a carporation of New York having a plage of business
st Arosonk, New York (herein referrad to as "IBM"), desires 1o dcquire, and sach undersigned inventor desirgs (o
grant to 1BM, the entire worldwaida right. title, and interest in and to the invention and in and to any and ali patent
applications and patents directed thevela!

Now, therefore, for good and vajuasble consideration, the receipl and sufficiency thereo! being heraby
acknowledged, sach undersigned inventor "ASSIGNOR"} hereby sells or has sold, assigns or has sssigned,
and ofherwise transfers or hias ansfered to IBM (the "ASSIGNEE’), s successors, legal repragseniatives, and
assigns, the entire woridwids right, titte, and interest in and o the jnvention, the above-ideniified United Statas
patent application, and any and all other patent applications and patents for the invention which may he applieg
for or granted therefor in the United States and in af foreign countries and jurisdictions, including alt divisions,
confinuations. relssues, reexaminations, renewsls. extensions, counterparts, subslitutes, and axtensions
theraof, and ail rights of priorly resulting from the filing of such applications and grarting of such patents. o
addition, each undersigned inventor hereby authorizes and requests the Director of the Uniled Siales Patent

and Trademark Office to issue any United States Patent, and foreign patent authorities to issue any oreign
patent, granted for the Invention, 1o 1BM, e successors, fegal representatives, and assigns, the entire woridwide
right, title, and interest in and fo the sama 1o be helg and enjoyed by IBM, its succesgors, legal representatives,
and zssigns to the hull end of the terms for which any and all such patenis may be granted, as fully and entirely
as would have been held and enjoysd by the undersigned had this Assignment not bean made; and each
undersigned invenior agrees to execute any and all documents and instruments and perform all lawiul scis
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 requestad hy 1BM, s
successors, ivgal reprasantatives, or assigns,

Each undersignad inventor acknowledges their prior and angoing obligations o sell, assign. and lrangler the
rights under this Assignment to 1BM and is unaware of any reason why they may not have the full and
unehcumbered nght fo sall, assign, and ransfer the rights hereby sold, assigned, and transferred, and has sl
executed. and will not execute, any document or inglrument in conflict hetewith. Fach undersigned inverdar

aiso hereby grants IBM, its sutcessors, Jegal representatives, and assigns, the right to insert in this Assignment
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I8M DOCKET NUMBER: YORS201609511R81

any further identification {including, but not limited fo, patent Application Number} which may be nevessary o
dssirable for recordation of this Assignment  This Assignment is governed by the substantive laws of the State
of New York, ang any disputes will be resolved in a New York siate court or federal coun sited in New York,

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U8.C
00T by fine orimprisapment of not mare than five {8) years, or bath.

(1} Legal Mame of Inventor: Mare &, Bergendahl
o ,? 3 s

o0

Signature: Date:
{2 Legal Name of lnventor; Kangguo CHENG
Signature; Date:
{3} Legal Name of Inventor: Bric R, MILLER
Signature: , Date;
{4} Legal Name of loventor: John R, SPORRE
Signature; Date;
{8} Legal Name of Tnventor: Sean TEEHAN
- 7 Y
Signature: T Date: f il
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IBM DOCKET NUMBER: YOR928166951US1

DECLARATION (37 C.F.R.1.G3) FORUTILITY PATENT APPLICATION USING AN
APPLICATION DATA SHEET (37 C.F.R. 1.76) AND ASSIGNMENT

Title of Invention: VERTICALLY ALIGNED NANOWIRE CHANNELS WITH SOURCE/DRAIN
INTERCONNECTS FOR NANOSHEET TRANSISTORS

As a below named inventor, | hereby declara that:

This declaration is directad to the attached application, or {if following box is checked):

L United States application or PCT international application number filed on

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

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

| am aware of the duty to disclosa o 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 {harein
referred to as the “Invention”) disclosed in the above-identified patent application and further identified by the
1BM 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 thersof 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 othar 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, subslitutes, and exisnsions
thereof, and all rights of priority resuiting from the filing of such applications and granting of such patsnts. In
addition, aach undersigned invernior hereby authorizes and requests the Director of the United States Patent
and Trademark Office to issue any United Stales Patent, and foreign patent authorifies 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 {o the same to be held and enjoved by IBM, ifs successors, legal representatives,
and assigns to the full end of the terms for which any and all such patents may be granied, as fully and entirely
as would have been held and enjoved by the undersignad had this Assignment not been made; and each
undersignad inventor agrees o execule any and all documents and instrumeants and perform all lawful acts
reasonably relatad fo recording this Assignment or perfecting title to the Invention and all related patents and
applications, in 1BM, its successors, legal representatives, and assigns, whenever requeasted 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
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IBM DOCKET NUMBER: YOR928166951US1

any further identification (including, but not limited fo, patent Application Number) 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.

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

(1} Legal Name of Inventor: Mare A, Bergendahi

Signaturs: Date:

{2} Legal Name of Inventor: Kangguo CHENG

Date:gj/gg/"l‘{né

Signature:

(3} Legal Name of Inventor: Eric R, MILLER

Signature: Date:
{4}y Legal Name of Inventor: John R. SPORRE
Signature: Date:

{5} Legal Name of Inventor: Sean TEEHAN

Signature; Date:
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IBM DOCKET RUMBER: YORI2BIGHISIUSY

DECLARATION (37 C.F.R. 1.63) FOR UTILITY PATENT APPLICATION USING AN
APPLICATION DATA SHEET {37 C.F.R. 1.768) AND ASSIGNMENT

Title of Invention: VERTICALLY ALIGNED NANOWIRE CHANNELS WITH SOURCE/DRAIN
INTERCONNECTS FOR NANOSHEET TRANSISTORS

As a bedow named inventor, hereby declare that

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

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

The above-identified appication was made or authoized fo be'made by me.

| believe that L am the oviginal inventor oran original joint inventor of a claimed invention in the application.
| have reviewed and understand the contents ofthe application, including ihe claims,

F am aware of the duty to disclose to the Uniled Slales Patent and Trademark Office all information known to me
o be material to patentsbility as defined in 37 CFR Seclion 1.56.

Whareas, the undersigned inventor(s) hasfhave made ceflain invenlions, improvernents, and discoveries (Derein
referred 10 as the “Inventon’} disclosed in the above-dentified patert application and futher iderdified by the
1B Docket Number provided above in the header of this document;

Whareas, international Business Machines Corporation, 2 corporation of New York having a place of business
at Armonk, New York (herein referred 1o ag "IRM), desires to acquire, anid gach undersigned inventor desires (o
grant to IBM, the entire worldwide right, title, and interest in and to the Invention and in and to any and ali patent
applications and palenis directed therety;

Now, therefore, for good and valiable consideration, the receipt and sufficiency thersol being hereby
acknowledged, each undersignad inventor (CASSIGNOR’) hereby saffs or has sold, assigns of has assigned,
and othenwise transfers or has fransterred to 18M (the "ASSIGNEE"), its successars, legal representalives, and
assigns, the entire worldwide right, title, and interest in and to the invention, the above-identified United States
patant application, and any and all other patent applications and patents for the Invention which may be applied
for ar granted therefor in the United Stales and in all foreign countries and jurisdictions, inciuding all divisions,
cortinuations; reissues, resxaninations: renewals, exensicns, counterparis, substitwtes, snd extensions
thereof, and all rights of griority resulling from the filing of such applications and granting of such patents. in
addition, each undersigned inventor bereby authorizes and reguests the Direclor of the United Slates Patent
and Trademark Office to issue any United States Patent, and foreign patent authorllies to issue any foreign
patent, granted for the invention, to 1BM, its successors, legal representatives, and assigns, the entire woﬂdwide
right, title, and interest in and to the same o be held and enjuyed by {BM, its successors, legal representatives,
and assigns {o the full end of the terms for which any ang alt such patents may be granted, as fully and entirely
as would have been held and enjoyed by the undersigned had this Assignment not beed made; and aach
undersigned inventar agrees {o execule any and all documents and instruments and perform 8l lawlul acts
reasonably ralated to recording this Assignment or perfecting fitle to the tvention and 2l rejsted palenis and
applications, in [BM, its sutoessdrs, legal representatives, and assigns, whenever requasted by IBM, is
suceessora, legel representatives, or sasigns.

Each undersigned inventor acknowledges thelr prior and ungoing abligations to sel, assigh, and Fansfer e
rights under this Assignment to 1BM and is unaware of any reason why they miay not have the full and

ynencumbered right to sell, assign, and Yransfer the rights hereby sold, assignad, and transferred, and has not

executed, and will not executs, any document or instrumant in conflict nerewith. Each un@ers{gn‘ed ﬁrwentsr
o assigns, the right to insert in this Assignment

also haveby grants 1B, s sucosssors; legal representalives, an
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IBM BOCKET NUMBER: YOR®28150951U81

any further jdentification (including, but not limited to, patent Application Number) which may be necessary or
desirable for recordation of this Assignment. This Assignment is governed by the substantive faws of the State
of New York, and any disputes will ba resolved in a New York state court or faderal court sited in New York,

I hereby acknowledge that any willful false siatemant made in this declaration is punishable under 18 US G
1001 by fine of imprisonment of nob more than five {8} vears, or bath.

{1} Loegal Name of loventor; Mare A, Bergendaht

Signature: Date:

2} Legal Name of Investor: Kangguo CHENG
L

NG, Datex

3} Legal Nume of Inventor: Erie R, MILLER

Signature: & pate: %4 {5 i ’“
{4} Legad Name of lInventar: John R, SPORRE

Signature: Date:
{5} Legal Name of fnventor: Sean TEEHAN

Signature: Date:
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IBM DOCKET RUMBER: YORI2BIGHISIUSY

DECLARATION (37 C.F.R. 1.63) FOR UTILITY PATENT APPLICATION USING AN
APPLICATION DATA SHEET {37 C.F.R. 1.768) AND ASSIGNMENT

Title of Invention: VERTICALLY ALIGNED NANOWIRE CHANNELS WITH SOURCE/DRAIN
INTERCONNECTS FOR NANOSHEET TRANSISTORS

As a bedow named inventor, hereby declare that

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

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

The above-identified appication was made or authoized fo be'made by me.

| believe that L am the oviginal inventor oran original joint inventor of a claimed invention in the application.
| have reviewed and understand the contents ofthe application, including ihe claims,

F am aware of the duty to disclose to the Uniled Slales Patent and Trademark Office all information known to me
o be material to patentsbility as defined in 37 CFR Seclion 1.56.

Whareas, the undersigned inventor(s) hasfhave made ceflain invenlions, improvernents, and discoveries (Derein
referred 10 as the “Inventon’} disclosed in the above-dentified patert application and futher iderdified by the
1B Docket Number provided above in the header of this document;

Whareas, international Business Machines Corporation, 2 corporation of New York having a place of business
at Armonk, New York (herein referred 1o ag "IRM), desires to acquire, anid gach undersigned inventor desires (o
grant to IBM, the entire worldwide right, title, and interest in and to the Invention and in and to any and ali patent
applications and palenis directed therety;

Now, therefore, for good and valiable consideration, the receipt and sufficiency thersol being hereby
acknowledged, each undersignad inventor (CASSIGNOR’) hereby saffs or has sold, assigns of has assigned,
and othenwise transfers or has fransterred to 18M (the "ASSIGNEE"), its successars, legal representalives, and
assigns, the entire worldwide right, title, and interest in and to the invention, the above-identified United States
patant application, and any and all other patent applications and patents for the Invention which may be applied
for ar granted therefor in the United Stales and in all foreign countries and jurisdictions, inciuding all divisions,
cortinuations; reissues, resxaninations: renewals, exensicns, counterparis, substitwtes, snd extensions
thereof, and all rights of griority resulling from the filing of such applications and granting of such patents. in
addition, each undersigned inventor bereby authorizes and reguests the Direclor of the United Slates Patent
and Trademark Office to issue any United States Patent, and foreign patent authorllies to issue any foreign
patent, granted for the invention, to 1BM, its successors, legal representatives, and assigns, the entire woﬂdwide
right, title, and interest in and to the same o be held and enjuyed by {BM, its successors, legal representatives,
and assigns {o the full end of the terms for which any ang alt such patents may be granted, as fully and entirely
as would have been held and enjoyed by the undersigned had this Assignment not beed made; and aach
undersigned inventar agrees {o execule any and all documents and instruments and perform 8l lawlul acts
reasonably ralated to recording this Assignment or perfecting fitle to the tvention and 2l rejsted palenis and
applications, in [BM, its sutoessdrs, legal representatives, and assigns, whenever requasted by IBM, is
suceessora, legel representatives, or sasigns.

Each undersigned inventor acknowledges thelr prior and ungoing abligations to sel, assigh, and Fansfer e
rights under this Assignment to 1BM and is unaware of any reason why they miay not have the full and

ynencumbered right to sell, assign, and Yransfer the rights hereby sold, assignad, and transferred, and has not

executed, and will not executs, any document or instrumant in conflict nerewith. Each un@ers{gn‘ed ﬁrwentsr
o assigns, the right to insert in this Assignment

also haveby grants 1B, s sucosssors; legal representalives, an
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IBM DOCKET NUMBER: YORS28168951U51

any further identification (including, but not limited to, patent Application Number) which may be nacessary or
desirable for recordation of this Assignment. This Assignment is governed by the substantive laws of the Stats
of New York, and any disputes will be resclved in a New York state court or federal court sited in New York

I hareby acknowladgs that any willful false statement made in this declaration is punishable under 18 U.8.C.

1001 by fine or imprisonment of not more than five {5} years, or both.

(1) Legal Name of Inventor: Marc A. Bergendahl

Signature:

{2} Legal Name of Inventor: Kangguo CHENG

Signature;

(3) Legal Name of Inventor: Eric R. MILLER

Signature:

{4) Legal Name of Inventor: John R. SPORRE

Signature: %

(3} Legal Name of Inventor: Sean TEEHAN

Signature;

RECORDED: 05/10/2017
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