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COPY

IBM DOCKET NUMBER: ARCI28650092U82

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

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

As a below named fnvertor, T berehy declare that:
This declaration s directed to the attached application, or (f following box is checked):

P United States application or PCT international application number  14/080720
filed on _danuary 7. 2018

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

I believe that [ am the original nventor 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 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 fnventor{sy bas/have made certain inventions, improvements, and discoveries
(herein referred to as the “Invention™) disclosed in the sbove-identified patent application and further
identified by the IBM Docket Namber provided above in the header of this docoment;

Whereas, Intemational Bosiness Machines Corporation, 2 corporation of New York having aplace of
business at Armionk, New York (heretnreferred to as “IBM™), dedres o apquire, and sach undersigned
tventor-desizes to grant 1o (BM, the-entive worldwide right, title; and interest in and to the Tnvention and
in and to any and all patent applications and patents divecied thereto;

Now, therefore, for good and valuable consideration, the receipt and sufficiency thersof being herehy
acknowiedged, »ach ondersigned inventor {(“ASSEGNOR™) hereby sells or has seld, assigns or bas
assigned, and otherwise transfers or has transferred to TBM (the “ASSIGNEE™), iis successors, legat
representatives, and assigns, the entire worldwide right, title, and interest in and to the Invention, the
above-identified United States patent application, and sny and all other patent applications and patents for
the Invention which may be appted for or granted therefor in the United States and in all foreign
countries and jurisdictions, including all divisions, continuations, relssues, reexaminations, retewals,
extensions, counterparts, substitutes, and extensions thereof, and all rights of priovity resuiting from the
filing of such applications and granting of such patents. In addition, each undersigned inventor hereby
authorizes and requests the Divector of the United States Batent and Trademark Office to fssue any United
States Patert, and foreign patent authorities to issue any foreign paterd, pranted for the Invention, 1o I1BM,
its successors, legal representatives, and assigns, the entire worldwide righ, title, and interest in and to the
zame 10 be held and enjoyed by IBM, its successors, legal representatives, and assigns to-the foll end of
the ternes for which any and all such patents may be granted, as fully and eotirely as would have been
held end enjoyed by the undersigned had this Assignment not beenmade; and each undersigned inventor
agrees o execute any and all documents and tostruments and perform afl lawfud acts reasonably related to
recording this Assignment ot perfecting title to the Invention and all related patents and applications, in
18M, its successors, legal representatives, and assigns, whenever requested by 1BM, its successors, legal
representatives, or assigns.
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18M DOCKET NUMBER: ARCS20090092US2

Each yndersigned inventor acknowledges their ptior and ongoing obligations to sell, assign, and transfer
the rights under this Assignment to IBM and s unaware of any reason why they may not have the full and
snencombered right to sell, assign, and transfer the rights hereby sold, assigned, and transferred, and has
not executed, and will not execute, any docurment or instrument i conflict herewith, Each undersigned
ventor also hereby grants IBM, its successors, legal representatives, and assigna, the right to insert in
this Assignment any further identification (including, but not limited to, patent Application Number)
whicl 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 Mew York atate
court or federal court sited in Wew York.

L bereby acknowiedge that any willtful false statement made in this declaration is punishable under 18
U.S.C. 1001 by fine or imprisoament of not more thay five {3) years, or both,

{1} Legal Name of Inventor: Daniel J. Fricdman

Sighature:; Daten

(2} Legal Name of lnventor: Sesngwon Kim

Signaturc: ‘ Date:

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

Signature; ( Qz\ L f\rv\‘(} ‘ %74 , ;E)\C?W*f\ Drate: 3?”/ Z;)/ Zzé {5
//

!
N

{4) Legal Name of Inventur: Dharmendra S, Modha

. ale:
Signature: b

Page 20f 3

PATENT
REEL: 045163 FRAME: 0435



IBM DOCKET NUMBER: ARC920098092U82

{5} Legal Name of Toventor; Bipin Rajendran

Signature: . Date:

{6} Legal Namie of Inventor: Jose A, Tierno

Signature; ___ Date:
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IBM DOCKET NUMBER: ARCUS20090092US2

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 SPIXKE-TIMING DEPENDENT PLASTICITY IN A
NEUROMORPHIC NETWORK UTTLIZING PHASE CHANGE SYMAPTIC DEVICES

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

X} United States application or PCT international spplication number __14/990720

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

1 believe that T am the original inventor or an original joint inventor of 2 claimed invention in the
application.

§ have reviewed and understand the cordents of the application, including the claims.

Vam aware of the duty to disclose to the United States Patent and Trademark Office all inforreation
known to me to be nraterial to paterdability as defined in 37 CFR Section 1.56.

Whereas, the undersigned inventor{s) hasfhave made certain inventions, inproventents, and discoveries
{herein reforred to as the “Invention”) disclosed in the above-identified patent application and further
identified by the IBM Diocket 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 (berein referred to as “IBM”), desires to acquire, and each undersigned
inventor desives 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 reeeipt and sufficiency thereof being hereby
acknowladged, each undersigned inventer (“ASSIGNOR™) herehy sells or has sold, assigns or has
assigned, and otherwise transfers or has transferred to IBM (the “ASSIGNEE™), its successors, legal
representatives, and assigns, te entire worldwide right, title, and intersstin 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 jarisdictions, inchuding all divisions, continuations, reissues, resxaminations, renewals,
extensions, counterparts, sabstitistes, and extensions thereof, and all rights of priority resulting froni the
filing of such applications and granting of such patents. In addition, each undersigned inventor hereby
authorizes and requests the Divector of the United States Patent and Trademark Office to issue any United
Btates Patent, and foreign patent agthorities to issie sny 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
sameto be held and enjoyed by IBM, its saccessors, 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 1o execute any and all docunents and nstruments and perform all lawful acts reasonahly related to
recording this Assignment or perfecting title 1o the Invention and all related patents and applications, in
1BM, its successors, logal reprosentatives, and assigns, whenever requested by IBM, Hs successors, legal
répresentatives, or assigns.
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1IBM DOCKET NUMBER: ARCS26050092US2

Each undessigned inventor acknowledges their prior and ongoing ohligations 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 sefl, asmgn, and transfer the rghts hcxmy sold, assigned, and transferved, and has
not executed, and will not execute, any document or nstrument fn conflict herewith. Each undersigned
inventor also hereby grants IBM, it suecessors, legal representatives, and assigns, the right to usert in
this Assigrimant any { further identification (including, but not Hmited to, patent App ‘i"cauon Number)

which may be necessary or desivable for recordation of this Assignment. This Assi tgnraent is govemed by

¢ substantive lavs of the State of New York, and any disputes will be resolved ina New York state
court or federal court sited in Mew York.

Uhereby acknowledge that any willful false statement made in this declaration is punishable under 18
US.C, 1001 by fine or imprisorunent of not more than {ive (3) years, or hoth.
(1) Legal Name of Inventor: Daniel §. Friedman

Stgnature: Date:

2y Legal Name of Inventor: Seongwon Kim

Signature: Dats:

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

Signature: Date:

{4) Legal Name of Inventor: Dharmendra S. Modha

Signatuce: Date:

Povy
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IBM DOCKET NUMBER: ARCS286900%2US82

{5} Legal Name of Inventor: Bipin Rajendran

B\

&«

Signature: <X Date:_10 Nov 2015

k)

{6) Legal Name of Inventor: Jose A. Tierne

Signanire: Date:
paot
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BM DOCKET NEMBER: ARCS2080¢882U82

DECLARATION (37 C.ER. 1.63) FOR UTHATY PATENT APPLICATION USING AN
APFLICATION DATA SHEET 37 CER 1.76) AND ASBIGNMENT

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

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

K] United States application or PCT international application number _ 14/990720
filedon _Jamuary 7.2018 .

The above-identified application was made or authorized to be mads by ms,

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

1 have reviewsd 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
lmown to me to be material to patentability as defined in 37 CFR Section 1.54.

‘Whereas, the undersigned invertior(s) has/have made certain inventions, improverments, and discoveries
(hereln referred to as the “Invention”} disclosed in the above-identified patent application and farther
identified by the 1BM Docket Number provided above in the header of this docoment;

Whereas, International Business Machings Corporation, a corporation of New York having a place of
business at Armonk, New York (herein referved to as “IBM™), desires to acquire, and cach undersigned
imventor desires to grant o IBM, the enfire worldwide right, tifle, and interest in and to the Invention and
in and to any and all patent applications and patents dirgcted thereto;

Now, tersfore, for good and valuable consideration, the receipt and sufficiency thereof being hereby
acknowledged, sach undersigned inventor (“ASSIGNOR”) hersby sells or has sold, assigus or has
gssigned, and otherwise transters orhas transferred to IBM (the “ASSIGNEE™), #ts stcoessors, legal
representatives, and assigns, the eotire 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, courterparts, substifutes, and extensions theveof, and all rights of priority resulting from the
filing of such spplications and granting of such patents. In addition, each undersigned inventor hereby
guthorizes and reguests the Direstor of the United States Patent and Trademark Office to issue any United
States Patent, and foreign patent authorities to issue sny foreign patent, granted for the Invention, to IBM,
its successors, lagal representatives, and assigns, the entive worldwide vight, thife, and interest In and to the
same 1o be held and enjoyed by IBM, its successors, legal representatives, and assigns o 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 snjoyed by the undersigned had this Assignment not been made; and each undersigned inventor
agrees to execute any and all documents and insbruments and perform all lawful acts reasonably related to
recording this Assignment o perfecting title to the Invention and aif related patents and applications, in
T80, its successors, legal representatives, and assigos, whenever requested hy IBM, ity successors, legal
representatives, or assigns.

&
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IBM DOCKET NUMBER: ARCS28096092US2

Bach undersigned inventor acknowledges their prior 'md ongoing obligations to seil, assign, and transfer
the rights under this Assignment to IBM and i3 unawars of any reason why they raay not have the foll ang
uneneambered right o sell, assign, and fransfer the ri'fhta hereby seld, assigned, and tanaferred, and has
not executed, and will not executs, any document or instrament in conflics 1 herewith. Each undersignad
inventor also hiereby grants IBM, its successors, lagal representatives, and assigns, the right to insert in
this Assigrunentany further 1( tentification (including, hut not Havited lo, patent Application Mumber)
which may be necessary or desirable for recordation of tm» Assignment. This Assignment is governed by
the substantive laws of the Sh ate of New York, and any disputes will be resolved ina New York state
court of federal comrt sited Tn New York.

hereby acknowledge that any willful false statement made in this declaration is punishable under 18
ULS.C. 1007 by fine or imprisonment of not miore than five {5} yvears, or both.

{1) Legal \;wm bventor: D/mei 3 }”n%dman 7
' - R G 7 / i T
Signaw;&e: 5 Ji,«f LB 7\!&; o4 : Date: iaz/ ‘?'"/ Zﬁ"« ;

{2} Legal Name of invemoz

owe (/12316

Signature:

(3} Legal Narse of Inventor: Cheng H. Lam

Bremature: Uiater
(4} Legal Name of Inventor: Dharmendra 8. Modhs
Rignature: Daate:

e
o
A¥1o3
(472
o)
o
-,
e
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IBM DOCKET NUMBER: ARC920090692082

3} Legal Name of nventor: Bipir Rajendran

Signature; . ; Brate:

{6) Legal Name of Inventor: Jose A. Tierno

Signagure: Date:

e}
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IBM DOCKET NUMBER: ARCS20090892U82

DECLARATION 37 CF.R. LE3) FOR UTILITY PATENT APPLICATION USING AN
APPLICATION DATA SHEET 37 C.F.R. 1.76) AND ASSIGNMENT

Titte of Invention: PRODUCING SPIKE-TIMING DEPENDENT PLASTICITY IN &
MEURCGMORPHIC NETWORK UTILIZING PHASE CHANGE SYMNAPTIC DEVICES

As « below named inventor, | heveby declars that:
This declaration is directed to the attached application, or {if following box is checked):

X} United States application or PCT lnternational application number _14/980720
filed on _daruan 7. 2018

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

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

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

Tam 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 Yo 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 docunient;

Whereas, International Business Machines Corporation, a corporation of New York having a place of
business at Armonle, New York {(herein referred to as “IBM™), desires to acquire, and cach undersigned
inverdor 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 patenis directed thereto;

Now, therefore, for good and valuable consideration, the receipt and sufficiency thereof being hereby
acknowledged, each undersigned nventor (*ASSIGNOR™Y hereby sells or has sold, assigns orhas
assigned, and otherwise transfers or has transferved to [BM (the “ASSIGNEE™), its sucsessors, legal
representatives, and assigns, the entive worldwide right, title, and interestin and to the Invention, the
above-identilied United States patent application, and any and all other patent applications and patents for
the fnvention 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, substitistes, and extensions thereof, and all rights of priority resulting from the
filing of such applications and granting of such patents. In addition, sach undersigned inventor hereby
authorizes and requests the Director of the United States Patent and Trademark Office to issue any Unived
States Patent, and forsign patent authoritics 1o issue smy foreign patent, granted for the Invention, to IBM,
its succeasors, legal represeutatives, and assigns, the entire worldwide rigit, title, and interest in and to the
same to be held and enfoyed 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 filly and entirely as would have been
held and enjoyed by the undersigned had this Assignraent vot been made; and each undersigned inventor
agrees 1o execute sy and all documents and instrsments and perforns g1l lawfidl acts reasonably related to
recording this Assignmentor perfecting title to the Iovention and all related patents and applications, in
IBM, its successors, legal representatives, and assigns, whenever requested by IBM, its successors, legal
representatives, or assigna.

4
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IBM DOCKET NUMBER: ARC220090092U82

Each undersigned inventor acknowledges their prior and ongoling 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
ot executed, and will not execute, any document or instrument in conflict herewith. Fach undersigned
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 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 York state
court or foderal court sited in New York.

1 hereby acknowledge that any willful false statement made in this declaration is punisbable under 18
US.C. 1001 by fine or imprisonment of not more than five (8) years, or both.

(1) Legal Name of Inventor: Daniel J, Friedman

Signature: Date:

{2} Legal Name of Inventor: Seongwon Kim

Signature: Dates

(3) Legal Name of Invenior: Chung H, Lam

Stgnature: Date:

{4} Legal Name of Inventor: Dharmendra 8. Modha

i i\' ; , $ 5 v H &
Signature: / /‘j qAE e Dhates GOl 1y 2015
‘,"". \'".' ")f 4 <
A
LV
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IBM DOCKET NUMBER: ARCS200900920U82

{3) Legal Name of lnventor: Bipis Rajendran

Signature: Date:

(6) Legal Name of Inventor: Jase A. Tierno

Signature: Date:
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