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IBM DOCKET NUMBER: ARC928890092U83

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: PRODUCING SPIKE-TIMING DEPENDENT PLASTICITY IN A
NEUROMORPHIC NETWORK UTILIZING PHASE CHANGE SYNAPTIC DEVICES

As a below named inventor, I hereby declare that:
This declaration is directed to the attached application, or (if following box is checked):

[XJ United States application or PCT international application mumber  14/990721
filed on January 7, 2018

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

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

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

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

Whereas, the undersigned inventor(s) has/have made certain inventions, improverents, 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 corperation of NMew York having a place of
business at Armonk, New York (herein referred to as “IBM™), desires fo acquire, and each undersigned
inventor desives to grant to IBM, the entire worldwide right, title, and intersst 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 lnventoy (“ASSIGNOR”) hereby sells or has sold, assigns or has
assigned, and otherwige transfers or has transferred to IBM (the “ASSIGNEE™), its suceessors, legal
representatives, and assigns, the entire worldwide right, titie, 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 forsign
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 Cffice to issue any United
States Patent, and foreign patent authorities to issue any foreign patent, granted for the Invention, to [BM,
its successors, legal representatives, and assigns, the entire worldwide right, title, and interest in and to the
sanie 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 ondersigned 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
represeniatives, or assigns.

Page 1 of3

PATENT
REEL: 045163 FRAME: 0451



IBM DOCKET NUMBER: ARCS20090992U83

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 fill 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 instrament i conflict herewith. Fach undersigried
inventor also hereby grants IBM, its suceessors, legal representatives, and assigns, the right to insert in
this Assignment 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.

L hereby acknowledge that any willful false statement made in this declaration is punishable undsr 18
UL.8.C. 1001 by fine or tmprisonment of not more than five (5} years, or both.
{1} Legal Name of Inventor: Daniel . Friedman

Signature: Date:

(2) Legal Name of Inventor: Seongwon Kim

Signature: Date:

{3) Legal Name of Inventor: Chung H. Lam

Signature: Date:

{4) Legal Name of Inventor: Dharmendra 8, Modha

R i W

- { . N
- ,I_.r\ 2 ¢a “} “
Signature: Date; 8 i
a
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IBM DOCKET NUMBER: ARCY20090092U83

{5) Legal Name of Inventor: Bipin Rajendran

Signature: Date:

{6) Legal MName of Inventor: Jose A, Tierne

Signature: 7 Date:
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IBM DOCKET NUMBER: ARC200900821783

DECLARATION 37 C.FR. L63) FOR UTILITY PATENT APPLICATION USING AN
ARPLICATION DATA SHEET (37 CF.R. 1.7 6) AND ASSIGNMENT

’1"i1‘~§,erf nvention: PRODUCING SPIKE-TIMING DEPENDENT PLASTICITY INA
NEUROMORPHIC NETWORK UTILIZING PHASE CHANGE SYNAPTIC DEVICES

As a below named inventor, | hereby declare that:
This declaration s directed to the attached application, or (if following box is checkedy:

[x] United Stales applisation o PCT international application number _ 14/00072
filed on dunvary 7, 2016

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

1 believe that 1 am the original inventor or an oviginal joint inventor of 8 claimed tnvention in the
application.

{ have reviewad and vaderstand the contents of the application, meluding the claims.

Lam aware of the duty to disclose to the United States Patent and Trademark Office all information
knrown to me o be material to patentability as defined in 37 CFR Section 1.56.

Whereas, the undersigned inventar(s) has/have made certain mventions, 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 documant;

Whereas, International Business Machines Corporation, a corporation of New York having a place of
business at Armonk, New York (hersin referred to as “TRM™), desires to acquire, and sach usidarsigned
inventor desires to grant to IBM, the entire worldwide i ght, title, and Interest in and to the Invention and
i and to any and all patent apphications and patents divected thereto;

Now, therefore, for good and valuable consideration, the receipt and sufficiency thersof being Hereby
acknowledged, each undersigned fnventor (“ASSIGNOR™) hereby sells or has soid, assigns or has
assigned, and otherwise transfers or has transferred to IBM {the “ASSIGNEE™), its successors, legal

epresentatives, and assigns, the entire worldwide right, titie, and fnterest 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, chuding all divisions, continuations, reissues, recxaminations, renewals,
extensions, counterparts, substitutes, and extensions theveof, and all rights of priotity resuliting 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 Lnited
States Patent, and foreign patent authorities to {ssue any forelgn patent, granted for the Tnvention, to IBM,
its suveassors, logal representatives, and assigns, the entire worldwide right; title, and interest in and o the
same to be held and enjoyed by IBM, its successors, fegal répresentatives, and assigns to the full end of
the termis 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
agress 10 execute any and all docwments and instruments and perform ail lawhil acts reasonably related to
recording this Assignment or perfecting title to the Invention and all related patentz and applications, i
IBM, its successors, legal representatives, and assigns, whensver requested by IBM, its successors, legal
representatives, or assigns.
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IBM DOCKET NUMBER: ARCY208%0892U83

{5) Legal Name of lnventor: Bipin Rajendran

Signature; Date;

{61 Legal Name of Inventor: Jose A, Tierns

Signature; Date:
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IBM DOCKET NUMBER: ARC20090092U83

Each undersigned inventor acknow ledges 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 fall and
uncacumbered right to sell, assign, and transfer the rights hereby sold, assigned, and transferved, and has
ot executed, and will vot execute, any document or instrument in eontlict herewith. Each undersigned
inventor also hereby grants IBM, its successors, legal representatives, and assigns, the right to insest in
this Assignment any further identification (including, but not fimited to, 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 Yoik state
comrt or federal court sited in New York,

Ehereby acknowledge that any willful false statement made in this declaration Is punishable under 18
U.5.C. 10081 by fine or jmprisonment of not more than five (5) years, or botk.

{1} Legal Name of foventor: Damiel J. Friedman g ‘
’ P
, . N/ 3 5 4
Sigﬂﬁmf’Q@ £ ﬂ ///i a4l M B Date: (@{/ 22// 28/ g
\ f 7

{2} Logal Name of Invento *;Seongwan Kim
eg

. .é72; /20 4

Signature: AR e Date
l{/jr o™
{3} Legal Name of Inventor: Chung B, Lam
Signatura: Date:
{4} Legal Mame of Inventor: Dharmendra 8. Modha
Stgnature: Date;
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IBM DOCKET NUMBER: ARCS20090092U83

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

Title of Invention: PRODUCING SPIKE-TIMING DEPENDENT PLASTICITY IN A
NEUROMORPHIC NETWORK UTILIZING PHASE CHANGE SYNAPTIC DEVICES

As a below named inventor, [ hereby declare that:
This declaration s directed to the attached application, or (if following box is checked):

X United States application ot PCT international application number  14/900721
filed on January 7, 2016

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

Dbelieve that T am the original inventor or an original joint inventor of a claimed invention in the
application.

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

Tam aware of the duty to disclose 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
(herein referred to as the “Invention™) disclosed in the above-identificd 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 1o acquire, and each undersigned
inventor desires to grant to IBM, the entire worldwide right, title, and intersst 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 transferved to IBM (the “ASSIGNEE?), ifs 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 eny 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 geanting 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, tithe, and interest in and to the
same to be held and enjoyed by TBM, 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 fawful acts reasonably related to
recording this Assignment or perfecting title to the Invention and all refated patents and applications, in
IBM, ite successors, legal representatives, and assigns, whenever requested by IBM, its successors, legal
representatives, or assigns,
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IBM DOCKET NUMBER: ARCS26690892783

Each undersigned inventor acknowledges their prior and ongoing obligations to sel, assign, and transfer
the rights under this Assignment to [BM and is unaware of any reason why they may not have the fall 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 instrament in contlict Berewith, Each undersigned
inventor also hereby grants IBM, Hs successors, lepal representatives, and assigns, the right to insert in
this Assignment any further identification (including, but not limited ta, patent Application Number)
which may be necessary or desirable for recordation of this Assignment. This Assignment is govemed by
the substantive laws of the State of New York, and any disputes will be resolved in a New York state
court of federal court sited in New York,

T hereby acknowledge that any willhil false statement made in this declaration is puitishable under 18
U.8.C. 1001 by fine or imprisonment of not more than five (S} years, or both.
{1} Legal Name of Inventor: Daniel 1. Friedman

Signature: Date:

(2) Legal Name of Inventor: Seengwon Kim

Signatare; Date:

{3} Legal Name of Inventor; Chung H. Lam

Signature: Date:

{4) Legal Name of Inventor; Dharmendra 8. Modha

Signature; Date:
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IBM DOCKET NUMBER: ARCS20850092U83

(5) Legal Name of Inventor: Bipin Rajendran

3

Signature; Date;__7/7/2018
3
{(6) Legal Name of Inventor: Jese A. Tierno
Signature; Date:
Pege 3 of3
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IBM DOCKET NUMBER: ARCS20090092US3

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: PRODUCING SPIKE-TIMING DEPENDENT PLASTICITY IN A
NEUROMORPHIC NETWORK UTILIZING PHASE CHANGE SYNAPTIC DEVICES

As a below named inventor, I hereby declare that:
This declaration is divected to the attached application, or (if following box is checked):

{34 United States application or PCT international application mumber  14/980721
filed on _January 7, 2016

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

1 believe that 1 am the original inventor or an original joint inventor of a claimed invention in the
application,

I bave reviewed and understand the contents of the application, including the claims.

T am aware of the duty to disclose to the United States Patent and Trademark Office all information
known 1o 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
(hersin referred o as the “Invention”) disclosed in the above-identified patent application and farther
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 referved to a5 “IBM”}, desires to acquire, and each undersigned
mventor desires to grant to IBM, the entire worldwide right, title, and interest in and o the Invention and
inand to any and all patent applications and patents directed thersto;

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 fo IBM (the “ASSIGNEE™), s 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 «ll 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, repewals,
extensions, counterparts, substitutes, and extensions theteof, and all rights of priority resulting from the
filing of such spplications 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 alf such patents may be granted, s 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 lawfisl 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 tequested by IBM, its successors, legal
representatives, of assigns.
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IBM DOCKET NUMBER: ARCS20650692U83

Each undersigned inventor acknowledges their prior and ongoing obligations to self, assign, and fransfer
the rights under this Assignment to IBM and is unaware of any reason why they may pot have the full and
unencurnbered right o sell, assign, and transfer the rights hereby sold, assigned, and transferred, and has
aot executed, and will not execute, any docurent or instrument in conflict herewith. Fach undersigned
inventor also hereby grants IBM, its successors, legal representatives, and assigns, the right toinsert in
this Assignmoent any further identification (including, but not lintited to, patent Application Namber)
which may be necessary or desirable for recordation of this Assignment. This Asstznent 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 cowrt sited in New York,

-

P

{1} Legal Name of Inventor: Danie! J. Friedman

Signature:

U.8.C. 1001 by Bine or imprisomment of not more than five (3) vears, or bath,

! hereby acknowledge that any willful false statement made in this declaration is punishable under 18

Date:
{2} Legal Name of Inventor: Seongwon Kim
Date

Signature:

(3} Legal Name of loventor: Chung H. Lam

) £y
Drate:

= .

o ’/“ /é\\ '%J"‘{\C?‘ 4 N ) N

Signature: [l AR A=A T, VYN
(.

{4} Legal Name of Inventor: Dharmendra 8, Modhsa

Siguature:
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IBM DOCKET NUMBER: ARCI206500921/83

(5} Legal Name of Inventor: Bipin Rajendran

Signature; Date:

{6 Legal Name of Inventor: Jose A. Tierno

Signature: Date:
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