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Docket No, 088453-8802. U801
{FATENTS

INTHE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: SK hynix Inc.

Inventors: Fan hang et al.
Application No. Not Yet Assigned
Filing Date: Herewith

Title: STORAGE DEVICE PERFORMANCE
OPTIMIZATION USING DEEP LEARNING

Comnussioner for Patents
P.G. Box 1450
Alexandria, VA 22313-1450

BECLARATION AND ASSIGNMENT BY INVENTOR
UNDERRULE 3T CFR £ 1.63

i, Fan Zhang, of San Jose, California, herehy declare that:

I believe 1 am the sole oniginal inventor or an original joint inventor of a claimed
invention in a patent application entitled:

STORAGE DEVICE PERFORMANCE OPTIMIZATION USING DEEP LEARNING

which is attached hereto and identified 8s Attorney Docket No. 088433.8802.UR01, and which
claims the benefit of priority of U.S. Provisional Patent AppHeation No, 62/787,182, filed on
December 31, 2018,

i believe the following persons are original joint inventors of the shove-identified patent
application{s})

Yu Cai, of San Jose, Califorma;

Chenrong Xieng, of San Jose, California; and

Xuanxgan Ly, of San Jose Califonua.

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

I have reviewed and understand the contents of the above-identified patent application
fnchuding the claims,

{ am aware of the duty to disclose 1 the U 8. Patent and Trademark Office all
minrmation known to me (o be material to palentability as defined in 37 CFR §1.36.
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{nventor  Fan Zhangetal. Docket No. 088453-8802. U801
Appl No. ¢ Not Yet Assigned

Filed : Herewith

Page : 2of3

{ hereby acknowiedge that any willfisl false statement made in the above declaration is
punishable under 18 USC §1001 by fine or imprisonmaent of not more than five {3} years, or
both.

ASSIGNMENT

I hereby assign to $K hvnix Ing, 3 corporation of Republic of Korea, having & place of
business at 2091, Gyeongchung-daers, Bubal-sub, Icheon-si, Gyeonggi-Do, Republic of Korea,
and s successors and assigns {collectively hereinafier called “the Assignee™), the entire right,
title and interest throughout the world 1o any and all inventions aad Improvements which are
deseribed o an application for United States Patend, entitled STORAGE DEVICE
PERFORMANCE QPTIMIZATION USING DEEP LEARNING, filed on December 17, 2019, znd
assigned U.S. Application Moumber _16/717,888 , and which claims the benefit of
priority of U8, Provisional Patent Application No. 62/787,182, filed on December 31, 2018, 1
authorize and requast an attorney appointed in said application o hereafter insert above the filing
daie and application number of said application when known,

This assignment includes the entire right, title and interest in sard application{s}, all legal
equivalents thereof in any country, any and all United States and foreign patents, utility models,
and design registrations granted for any of said inventions and improvements, including, but not
fimited fo, all divisions, continuations, reissues, resxamination centificates, any and all
certificates issued in any post-grant proceeding, snd extensions of sawd application{s} and patents
of the United States, foreign patents, utility models, and design registrations, and the night io
claim prioriy based on the filing date of said application(s) under the International Convention
for the Protection of Industrial Property, the Patent Cooperation Treaty, the Buropean Patent
Convention, and all other treatiss of like purposes, and the right to seek relief and recover all
damages, ncluding, but not limited to, a reasonable rovalty, by resson of infringement or any
other viclation of patent or patent application nights, T authonize the Assignes to apply inall
countries in my vame or in the name of the Assignee for patents, utility models, design
registrations and hie rights of exclusion and for inventors’ certificates for said mventions and
ENprovemenis.

in addition, | hereby confirm the sale, assignment, and transfer to the Assignee of the
entire right, tile and interest throughout the world in said inventions and improvernents by
operation of an employment agreement between me and the Assignee existing at the time said
inventions and improvements were made. Should Lhave any remaining interest, 1 hereby sel,
assign, and transfer to the Assignee any right, fitle and idersst 1 may have in said inventions and
improvaments anywhere in the world,

The foregoing assignments, sale and transfer have been mads for good and valuable
consideration, the receipt of which is hereby acknowledged.
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foventor ¢ Fan Zhang et al, Docket No. §88433-8802.USG1
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Filed : Herewith

Page c 30f3

{ hereby represent and covenant that no assignment, sale, agreement or encumbrance has
been or will be made or entered into that would conflict with the assignment of said inventions
and improvements to the Assignes.

I further covenant for myself and my respective beirs, legal representatives and assigns,
to assiat the Assignee in handling various procedures, tasks and documentation in connection
with this assignment, including, but not limited to, providing to the Assignes promptly upon the
request of the Assignee all pertinent facts and documents relating to said invention and
improvements, and said patents, said legal equivalents or other legal instrument as may be
known and accessible 0 me and testifving as to the same in any interference, litigation, or
proceeding relating thereto, and prompily executing and delivering to the Assignee or s legal
representative any and all papers, documents, instruments or affidavits in connection with
obiaining, mamtaining, issuing or enforcing said application{s}, said inventions and
improvements, and said patents, said equivalents and other legal instrument which may be
necessary or desirable to carry out the purposes thereof.

I am competent to execuie the above declaration and assignment. T hereby have duly
execuied the declaration and assignment below with my name.

Full name of inventor: FAN ZHAN

B & E R
Invenior's signature: e
& $
5y S A H ﬁ?
Date: Lot S .f'g !
¥

Perkins Cote LLP

PO Box 1247

Seattle, Washington 98111-1247
Telephone: (858} 720-5700
Facsimule: {206} 359-7168
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Docket No. 088453-8802.US01
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Applicant: SK hynix Inc.

Inventors: Fan Zhangetal.
Application No.: Not Yet Assigned
Filing Date: Herewith

Title: STORAGE DEVICE PERFORMANCE
OPTIMIZATION USING DEEP LEARNING

Commissioner for Patents
P.O.Box 1450
Alexandria, VA 22313-1450

DECLARATION AND ASSIGNMENT BY INVENTOR
UNDER RULE 37 C.F.R. §1.63

I, Yu Cai, of San Jose, California, hereby declare that:

I believe I am the sole original inventor or an original joint inventor of a claimed
invention in a patent application entitled:

STORAGE DEVICE PERFORMANCE OPTIMIZATION USING DEEP LEARNING

which is attached hereto and identified as Attorney Docket No. 088453-8802.USO01, and which
claims the benefit of priority of U.S. Provisional Patent Application No. 62/787,182, filed on
December31,2018.

I believe the following persons are original joint inventors of the above-identified patent
application(s):

Fan Zhang, of San Jose, California;

Chenrong Xiong, of San Jose, California; and

Xuanxuan Lu, of San Jose California:.

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

I have reviewed and understand the contents of the above-identified patent application
including the claims.

I am aware of the duty to disclose to the U.S. Patent and Trademark Office all
information known to me to be material to patentability as definedin 37 CFR §1.56.

91004-7110/144364714.2
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Inventor : FanZhangetal Docket No. 088453-8802.US01
Appl No. : Not Yet Assigned

Filed . Herewith

Page : 20f3

I hereby acknowledge that any willful false statement made in the above declaration is
punishable under 18 USC §1001 by fine or imprisonment of not more than five (5) years, or
both.

ASSIGNMENT

I hereby assign to SK hynix Inc., a corporation of Republic of Korea, having a place of
business at 2091, Gyeongchung-daero, Bubal-eub, Icheon-si, Gyeonggi-Do, Republic of Korea,
and its successors and assigns (collectively hereinafter called “the Assignee”), the entire right,
title and interest throughout the world in any and all inventions and improvements which are
described in an application for United States Patent, entitled STORAGE DEVICE
PERFORMANCE OPTIMIZATION USING DEEP LEARNING, filed on December 17, 2019, and
assigned U.S. Application Number  16/717.888 , and which claims the benefit of
priority of U.S. Provisional Patent Application No. 62/787,182, filed on December31,2018. 1
authorize and request an attorney appointed in said application to hereafter insert above the filing

date and application number of said application when known.

This assignment includes the entire right, title and interest in said application(s), all legal
equivalents thereof'in any country, any and all United States and foreign patents, utility models,
and design registrations granted for any of said inventions and improvements, including, but not
limited to, all divisions, continuations, reissues, reexamination certificates, any and all
certificates issued in any post-grant proceeding, and extensions of said application(s) and patents
of the United States, foreign patents, utility models, and design registrations, and the right to
claim priority based on the filing date of said application(s) under the International Convention
for the Protection of Industrial Property, the Patent Cooperation Treaty, the European Patent
Convention, and all other treaties of like purposes, and the right to seek relief and recover all
damages, including, but not limited to, a reasonable royalty, by reason of infringement or any
other violation of patent or patent application rights. I authorizethe Assignee to apply in all
countries in my name or in the name of the Assignee for patents, utility models, design
registrations and like rights of exclusion and for inventors' certificates for said inventions and
improvements.

In addition, I hereby confirm the sale, assignment, and transfer to the Assignee of the
entire right, title and interest throughout the world in said inventions and improvements by
operation of an employment agreement between me and the Assignee existing at the time said
inventions and improvements were made. Should I have any remaininginterest, [ hereby sell,
assign, and transfer to the Assignee any right, title and interest I may have in said inventions and
improvements anywhere in the world.

The foregoing assignments, sale and transfer have been made for good and valuable
consideration, the receipt of which is hereby acknowledged.

91004-7110/144364714.2
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Docket No. 088453-8802.US01
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Applicant: SK hynix Inc.

Inventors: Fan Zhang etal.
Application No.: Not Yet Assigned
Filing Date: Herewith

Title: STORAGE DEVICE PERFORMANCE
OPTIMIZATION USING DEEP LEARNING

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

DECLARATION AND ASSIGNMENT BY INVENTOR
UNDER RULE 37 C.F.R. §1.63

I, Chenrong Xiong, of San Jose, California, hereby declare that:

I believe I am the sole original inventor or an original joint inventor of a claimed
invention in a patent application entitled:

STORAGE DEVICE PERFORMANCE OPTIMIZATION USING DEEP LEARNING

which is attached hereto and identified as Attorney Docket No. 088453-8802.USO1, and which
claims the benefit of priority of U.S. Provisional Patent Application No. 62/787,182, filed on
December 31, 2018.

I believe the following persons are original joint inventors of the above-identified patent
application(s):
Fan Zhang, of San Jose, California;

Yu Cai, of San Jose, California; and
Xuanxuan Lu, of San Jose California.

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

I have reviewed and understand the contents of the above-identified patent application
including the claims.

I am aware of the duty to disclose to the U.S. Patent and Trademark Office all
information known to me to be material to patentability as defined in 37 CFR §1.56.

91004-7110/144364714.2

PATENT
REEL: 057315 FRAME: 0174



Inventor : FanZhangetal. Docket No. 088453-8802.US01
AppLNo. : Not Yet Assigned

Filed : Herewith

Page : 20f3

I hereby acknowledge that any willful false statement made in the above declaration is
punishable under 18 USC §1001 by fine or imprisonment of not more than five (5) years, or
both.

ASSIGNMENT

I hereby assign to SK hynix Inc., a corporation of Republic of Korea, having a place of
business at 2091, Gyeongchung-daero, Bubal-eub, Icheon-si, Gyeonggi-Do, Republic of Korea,
and its successors and assigns (collectively heremafter called “the Assignee”), the entire right,
title and interest throughout the world in any and all inventions and improvements which are
described in an application for United States Patent, entitled STORAGE DEVICE
PERFORMANCE OPTIMIZATION USING DEEP LEARNING, filed on December 17, 2019, and
assigned U.S. Application Number 16/717.888, and which claims the benefit of priority of U.S.
Provisional Patent Application No. 62/787,182, filed on December 31, 2018. I authorize and
request an attorney appointed in said application to hereafter insert above the filing date and

application number of said application when known.

This assignment includes the entire right, title and interest in said application(s), all legal
equivalents thereof in any country, any and all United States and foreign patents, utility models,
and design registrations granted for any of said inventions and improvements, including, but not
limited to, all divisions, continuations, reissues, reexamination certificates, any and all
certificates issued in any post-grant proceeding, and extensions of said application(s) and patents
of the United States, foreign patents, utility models, and design registrations, and the right to
claim priority based on the filing date of said application(s) under the International Convention
for the Protection of Industrial Property, the Patent Cooperation Treaty, the European Patent
Convention, and all other treaties of like purposes, and the right to seek relief and recover all
damages, including, but not limited to, a reasonable royalty, by reason of infringement or any
other violation of patent or patent application rights. Iauthorize the Assignee to apply in all
countries in my name or in the name of the Assignee for patents, utility models, design
registrations and like rights of exclusion and for inventors' certificates for said inventions and
improvements.

In addition, I hereby confirm the sale, assignment, and transfer to the Assignee of the
entire right, title and interest throughout the world in said inventions and improvements by
operation of an employment agreement between me and the Assignee existing at the time said
inventions and improvements were made. Should I have any remaining interest, I hereby sell,
assign, and transfer to the Assignee any right, title and interest I may have in said inventions and
improvements anywhere in the world.

The foregoing assignments, sale and transfer have been made for good and valuable
consideration, the receipt of which is hereby acknowledged.

91004-7110/144364714.2
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{ hereby represent and covenani thal no assignmend, sale, agreement or encurmbrance has
tof said taventions

beon or will be made or entered into that wodd conflict with the asstunmen
guad tnprovements to the Assignes.

urther covenant for myself and my reapective hetrs, legal representaiives and assigns,
1o asaist the Assignes in handling various prm‘e&; £%, tasha md dosgmentaion i connection
with thiy assignment, inclading, but not Himited to, providing to the Assignes promptly upon the
request of the Assignee all pertinent facts and documents relating to said invention and

maprovements, and satd patonts, sad legsl \”}i ivalents or other legal nstrumsnt a3 may be
known and aecessible {0 me and testifving g5 to the same tn any tnterference, Hugation, of

R8s

iy
proceeding relating thereto, and prompily executing and delivering to the Assignes or s legal

2

representative any and all papers, dosumenis, ir;.»‘;;’.;‘:.x;.mn';.s or affidavils in couneciion with
obtaining, maindaining, issuing or enforcing sud spphication{s), said inventions and
noprovenents, and said patonts, said opuivalents and other legal nstrument which may be
aecessary or destrable to carry out the purposes thereof,

am competent to exsoute the above declaration and aasignment. | boveby have duly
i

sveonted the declaration mud assignment b 'vwz%x Y name.

Full name of taventor: ii&\&x{ NG XN G

s & ‘: A N S\\‘ \,‘ \c N g
inventor's signaturs: { s iy \“ M
. - A
; PN e ¢ x
Pater GRS L

Porking Cote LIy

PO im« 1247

Seattle, Washington 981111347
Telephone (338} 72083700
Faoslmile, (2081 3597198
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locket No. OR8453-8862. U801
{PATENT}

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application oft
Applicant: SK hynix Inc.

Inventors: Fan Zhang et al,
Application No. Neot Yet Assigned
Filing Drate: Herewith

Title: STORAGE DEVICE PERFORMANCE
OPTIMIZATION USING DEEP LEARNING

Commissionsr for Patents
P.G. Hox 1450
Alexandra, VA 223131430

DECLARATION AND ASSIGNMENT BY INVENTOR
UNDERRULE 37CER.81.63

1, Xuanxuan Lu, of 3an Jose, Califomia, hereby declare that:

i believe I am the sole original inventor or an original joint inventor of a claimed
mvention in a patent apphication entitled:

STORAGE DEVICE PERFORMANCE OPTIMIZATION USING DEEP LEARNING

which is attached hereto and identified as Attorey Docket No. 088453-8802. U801, and which
claims the benefit of priority of U8, Provisional Patent Application Mo, §27787,182, filed on
Drecember 31, 2018,

I believe the following persons are original joind inventors of the above-identified patent
application{s):

Fan Zhang. of Yan Jose, Californis;

Yu Cai, of San Jose, California; and

Chenrong Xiong, of San Jose California.

The above-identified application was made or authorized 1o be made by me.

I have reviewed and understand the contents of the above-identified patent application
inchuding the claims.

1 am aware of the duty to disclose to the ULS. Patent and Trademark Gffice all
information koown (o me to be material to patentability as defined in 37 CFR §1.56.

PATENT
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fnventor  : Fan Zhang et al, Docket No. 088453-8862 S0
Appl. No, ¢ Not Yet Assigned

Filed ¢ Herewith

Pags ; 2ofd

{ hereby acknowledge that any willful false statement made in the above declaration is
punishable under 18 USC §1001 by fine or imprisonment of not more than five (8) years, or
both.

ASSIGNMENT

[ hereby assign to §K hynix Ing., a corporation of Republic of Korea, having a place of
business at 2091, (Gyeongehung-daerc, Bubal-eub, Icheon-si, Gyeonggi-Do, Republic of Kores,
and its successors and assigns {collectively hereinafter called “the Assignee”), the entire right,
title and nterest throughout the world in any and all inventions and oproverments which are
described in an application for United States Patent, entitled STOR4AGE DEVICE
PERFORMANCE OFTIMIZATION USING DEEP LEARNING, filed on December 17, 2019, snd
assigned U.S. Application Number  16/717,888 . and which claims the benefit of
prionty of U.S. Provisional Patent Application No, 62/787,182, filed on December 31, 2018,
authorize and request an attorney appointed in said application to hereafter insert above the filing
date and application number of said apphcation when known.

This assignment includes the entire right, title and interest in said application(s), all legal
equivalents thereof in any couniry, any and all United States and forsign patents, utibity models,
and design registrations granted for any of said inventions and improvements, including, but not
fimited to, ail divisions, continuations, reissuss, reexamination certificates, any and all
certiticales issued in any post-grant proceading, and extensions of said application{s} and palents
of the United States, foreign patents, uiility models, and design registrations, and the right to
claim priority based on the filing date of said application(s) under the International Convention
for the Protection of Industrial Property, the Patent Cooperation Treaty, the Buropean Patent
Convention, and all other treaties of like purposes, and the right to seek relief and recover all
damages, cluding, but not Hmited to, a reasonable royalty, by reason of infringement or any
other viclation of patent or patent application righis. 1authorize the Assignes to apply in alf
couniries m my name or in the name of the Assignee for patenss, utility models, design
regisirations and like rights of exclusion and for inventors’ certificates for said inventions and
Huprovements,

In addition, I hereby confirm the sale, assignment, and transfer to the Assignee of the
entire right, title and interest throughout the world in said inventions and tmprovements by
operation of an employment agresment between me and the Assignee existing at the time said
inventions and improvaments were made. Should [ have any remaining indersst, | hereby sell,
assign, and transfer to the Assignes any right, title and interest I may have in said inventions and
nprovements anywhere in the world.

The foregoing assignments, sale and transfer have been made for good and valuable
consideration, the receipt of which is hereby acknowledged.
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{nventor : Fan Zhang et al, Docket Mo, 088453-8802.1JS41
Appl. No. ¢ Not Yet Assigned

Filed . Herewith

Page : 30f3

[ hereby represent and covenant that no assignment, sale, agreement or encumbrance has
been or will be made or entered info that would conflict with the assignment of said inventions
and improvements to the Assignee.

I further covenant for myself and my respective heirs, legal representatives and assigns,
i assist the Assignes in handling various procedures, tasks and documentiation in connection
with this assignment, including, but not limited to, providing to the Assignee promptly upon the
request of the Assignes all pertinent facts and documents relating to said invention and
improvements, and said patents, said legal equivalents or other legal instrument as may be
known and accessible (o me and testifying as to the same in any interference, Hiigation, or
proceading relating therelo, and promptly executing and delivering to the Assignee or its legal
represeniative any and all papars, documents, instruments or affidavits in connection with
obiaining, mainiaining, issuing or enforcing said application(s}, said inventions and
improvements, and said patents, said equivalents and other legal instrumens which may be
necessary or desirable 0 carry out the purposes thereof.

i am competent o executs the above declaration and assignment. [ hereby have duly
executed the declaration and assignment below with my name.

Full name of inventor: XUANXUAN LU

Inventor's signature: N j;w“““w\,&w«*‘w‘” M

Date: gpz’“éiﬁ?ng

O, w.ﬁ

Perkins Coie LLP

P.0. Box 1247

Seattle, Washington 98111-1247
Telephone: (8S8) 720-5700
Facsimile: {206} 359-7198

GIO04-7HIO 1443847140

PATENT
RECORDED: 08/27/2021 REEL: 057315 FRAME: 0179



