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Attorney Docket No.: 18982-1004001 / Client Ref:P34060U81

ASSIGNMENT

For goond and valuable consideration, the receipt of which is heraby acknowledged, ASSIGNORS, Hari Vasudevan, Eileen A,
Mazzochette, Arman Hajati, Shingo Yoneoka, hereby sell, assign, and transfer fo Apple Inc. (CALIFORNIA corporation), having offices
located at One Apple Park Way, Cupertino, California 95014-0642, and ils successors, assigns and legal representatives {collectively,
‘ASSIGNEE"} all of the right, tile and interest of ASSIGNORS throughout the world in and to any and all inventions and improvemerts
which are the subject of a patent document entitled

CLOSED-LOOF CONTROL OF LINEAR RESONANT ACTUATOR USING BACK EMF AND INERTIAL COMPENSATION

and which is found in

(a} 1 U.S. patent application executed on . entitled as above, listing the above named persons as Inventors,
() ] U.S. patent application filed on  September 28, 2018

{4 under Application No. 16/147,434

{1 with Express Mail No. {Application Number not yet known}.

) [ LLS. Patent No.:, issued

An attorney of record, or the atiorney filing the application, is authorized and requested by the execution of this assignment to insert into
this assignment the exerution date of the application and/or the filing date and seriat number of the application when officially known.

This assignment includes the foregeing patent application or patent; alf legal equivalents thereofin any foreign country and ali patents
issuing therefrom; all United States and foreign patents, utility models, and design registrations granted for any of said inventions and
improvemsants; and the right to claim priority based on the filing date of the foregoing patent application or patent under the International
Convention for the Protection of industrial Property, the Patent Cooperation Treaty, the European Patent Convenlion, and all other
treaties of fike purposes. ASSIGNORS authorize ASSIGNEE o apply in all countries in the name of ASSIGNORS of in the name of
ABSIGNEE for patents, utifity models, and design registrations and like rights of exclusion and for inventors' centificates for said
ihventions and improvements,

ASSIGNORS hereby covenant that nio assignment, sale, agreement or encumbrance has been or will be made o entered into that
would conflict with this assignment,

ASSIGNORS further covenant for themselves and their respective heirs, iegal representatives and assigns to provide to ASSIGNEE
promptly upon the request of ASSIGNEE all pertinent facts and documents relating {o said invention and said patents and legal
equivalents as may be known and accassible to ASSIGNORS and to testify as to the same in any interference, litigation, of proceeding
relating thereto and promptly to execute and daliver to ASSIGNEE or its legal representative any and all papers, instruments or
affidavits required to apply for, obtain, maintain, issue or enforce said application, sald inventions and improvements and said patents
and said equivalents thereof which may be necessary or desirable (o carry oul the purposes thereof,

ASSIGNORS request the Commissioner of Patents and Trademarks {o issue said patents of the United States and any reissue or
extension thereof to the ASSIGNEE.
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Attorney Docket No.: 18962-1004001 / Client Ref:P34060U81
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Hari Vasudevan
Executed this Signature of inventor
day of _ 20
Eileen A. Mazzochette
Exacuted this Signature of Inventor
day of _.20
Afman Hajati
Executed this Signature of Inventor
day of (20
Shingo Yoneoka
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Attorney Docket No.: 18962-1004001 / Client Ref:P34060US1

ASSIGNMENT

For good and valuable consideration, the receipt of which is hereby acknowledged, ASSIGNORS, Hari Vasudevan, Eileen A.
Mazzochette, Arman Hajati, Shingo Yoneoka, hereby sell, assign, and transfer to Apple Inc. (CALIFORNIA corporation), having offices
located at One Apple Park Way, Cupertino, California 95014-0642, and its successors, assigns and legal representatives (collectively,
“ASSIGNEE”) all of the right, title and interest of ASSIGNORS throughout the world in and to any and all inventions and improvements
which are the subject of a patent document entitled

CLOSED-LOOP CONTROL OF LINEAR RESONANT ACTUATOR USING BACK EMF AND INERTIAL COMPENSATION
and which is found in
(a) O U.S. patent application executed on , entitled as above, listing the above named persons as Inventors.

(o) X U.S. patent application filed on  September 28, 2018

X under Application No. 16/147,434
] with Express Mail No. (Application Number not yet known).
(©) O U.S. Patent No.;, issued

An attorney of record, or the attorney filing the application, is authorized and requested by the execution of this assignment to insert into
this assignment the execution date of the application and/or the filing date and serial number of the application when officially known.

This assignment includes the foregoing patent application or patent; all legal equivalents thereof in any foreign country and all patents
issuing therefrom; all United States and foreign patents, utility models, and design registrations granted for any of said inventions and
improvements; and the right to claim priority based on the filing date of the foregoing patent application or patent 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. ASSIGNORS authorize ASSIGNEE to apply in all countries in the name of ASSIGNORS or in the name of
ASSIGNEE for patents, utility models, and design registrations and like rights of exclusion and for inventors' certificates for said
inventions and improvements.

ASSIGNORS hereby covenant that no assignment, sale, agreement or encumbrance has been or will be made or entered into that
would conflict with this assignment.

ASSIGNORS further covenant for themselves and their respective heirs, legal representatives and assigns to provide to ASSIGNEE
promptly upon the request of ASSIGNEE all pertinent facts and documents relating to said invention and said patents and legal
equivalents as may be known and accessible to ASSIGNORS and to testify as to the same in any interference, litigation, or proceeding
relating thereto and promptly to execute and deliver to ASSIGNEE or its legal representative any and all papers, instruments or
affidavits required to apply for, obtain, maintain, issue or enforce said application, said inventions and improvements and said patents
and said equivalents thereof which may be necessary or desirable to carry out the purposes thereof.

ASSIGNORS request the Commissioner of Patents and Trademarks to issue said patents of the United States and any reissue or
extension thereof to the ASSIGNEE.
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Attorney Docket No.: 18962-1004001 / Client Ref:P34060US1

Executed this Signature of Inventor

___ dayof .20

Hari Vasudevan

Executed this Signature of Inventor

_28  dayof _September 2018 %

Eileen A. Mazzochette

Executed this Signature of Inventor

___ dayof .20

Arman Hajati

Executed this Signature of Inventor

day of .20

Shingo Yoneoka
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Aftorneay Docket No.: 18862-1004001 / Client Ref:P34G50US1

ASSIGNMENT

Far good and vaiuabie consideration, the receipt of which is hereby acknowledged, ASSIGNORS, Hasl Vasudevan, Eilsen A,
Mazzochette, Arman Hajali, Shingo Yoneoka, hereby sell, assign, and fransfer to Apple Inc. (CALIFORMIA corporation), having oifices
located at One Apple Park Way, Cupertine, California 95014<0642, and its successors, assigns and lagal representatives (collectively,
"ASSIGNEE") all of the right; title and intsrest of ASSIGNORS throughout the world in and to any and all inventions and improvaiments
which are the sublect o a patent document sntitied

CLOSED-LOOF CONTROL OF LINEAR RESONANT ACTUATOR USING BACK EMF AND INERTIAL COMPENSATIGH

and which is found in

{a) ;| U5, patent appiication exscuted on ; entitied as above, listing the above named persans as Inverntors,
(b = U.S. patent application filed on  September 28,2018

under Application No. 16/147,434

() weith Express-Mail Ne. {Application Number net yet known).

{r) I U.S. Patent No.:, issued

An attorney of record, or the attomey filing the application, is authorized and mquested by the execution of this-assignmen! fo insert info
this assignmantihe sxscution date of the application and/or the filing date and serial number of the application whan officially known,

This assignment includes the foregoing patent application or patent; all legat equivalents thereof in dny foreign codntry and all patents
issuing therefrom; all United States and foreign patents, utility models, and design registraions granted for any of said inventions and
improvamants; and thea right to claim priority based on the filing date of the foregoing patent application or patent under the Internationat
Convention for the Protection of Industrial Property, the Patent Cooperation Treatly, the European Patent Convention, and alf other
treaties of like purposes. ASSIGNORS authorize ASSIGNEE to apply in- gl countries in the pame of ASSIGNORS or in the name of
ASSIGNEE for patents, utiiity models, and design registrations and liks rights of exclusion and for inventors® certificates for said
invantions and improvsments.

ASSIGNORS hereby covenant that no assignment, sale, agresment orencumbrance hias been or will be made or entered into that
would conflict with this assignment.

ASSIGNORS further covenant for themselves and thelr respective heirs, legal reprasentatives and assigns to provide to ASSIGNEE
promptly upon the recuast of ASSIGNEE all pertinent facts and documents relating to said invention and said patents and legat
aquivalents as may be known and acoessible to ASSIGNORS and fo testify as to the same in any interference, litigation, or procesding
relating thereto and pramplly to exesute and deliver to ASSIGNEE or its legal representative any and all papers, instruments or
affidavits required fo apply for, abiain, maintain, lssue orenforce said application, said inventions and improvements and said patents
and said sguivalents thamal which may be necessary or desirable to carry out the purposes theraof,

ASSIGNORS request ihe Commissicner of Patenis and Trademarks 10 issue sald palents of the United Stales and any missue or
axtension thereof to tha ASSIGNEE.
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Signature of Inventor

Hari Vasudevan

Signature of Inventor

Elesn A. Mazzochette

Signature of inventor

Signature of lnventor

Shingo Yoneoka
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Attorney Docket No.: 18962-1004001 / Client Ref:P34060US1

ASSIGNMENT

For good and valuable consideration, the receipt of which is hereby acknowledged, ASSIGNORS, Hari Vasudevan, Eileen A.
Mazzochette, Arman Hajati, Shingo Yoneoka, hereby sell, assign, and transfer to Apple Inc. (CALIFORNIA corporation), having offices
located at One Apple Park Way, Cupertino, California 95014-0642, and its successors, assigns and legal representatives (collectively,
“ASSIGNEE”) all of the right, title and interest of ASSIGNORS throughout the world in and to any and all inventions and improvements
which are the subject of a patent document entitled

CLOSED-LOOP CONTROL OF LINEAR RESONANT ACTUATOR USING BACK EMF AND INERTIAL COMPENSATION
and which is found in
(a) O U.S. patent application executed on , entitled as above, listing the above named persons as Inventors.

(b) X U.S. patent application filed on September 28, 2018

X under Application No. 16/147,434
] with Express Mail No. (Application Number not yet known).
(©) O U.S. Patent No.;, issued

An attorney of record, or the attorney filing the application, is authorized and requested by the execution of this assignment to insert into
this assignment the execution date of the application and/or the filing date and serial number of the application when officially known.

This assignment includes the foregoing patent application or patent; all legal equivalents thereof in any foreign country and all patents
issuing therefrom; all United States and foreign patents, utility models, and design registrations granted for any of said inventions and
improvements; and the right to claim priority based on the filing date of the foregoing patent application or patent 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. ASSIGNORS authorize ASSIGNEE to apply in all countries in the name of ASSIGNORS or in the name of
ASSIGNEE for patents, utility models, and design registrations and like rights of exclusion and for inventors' certificates for said
inventions and improvements.

ASSIGNORS hereby covenant that no assignment, sale, agreement or encumbrance has been or will be made or entered into that
would conflict with this assignment.

ASSIGNORS further covenant for themselves and their respective heirs, legal representatives and assigns to provide to ASSIGNEE
promptly upon the request of ASSIGNEE all pertinent facts and documents relating to said invention and said patents and legal
equivalents as may be known and accessible to ASSIGNORS and to testify as to the same in any interference, litigation, or proceeding
relating thereto and promptly to execute and deliver to ASSIGNEE or its legal representative any and all papers, instruments or
affidavits required to apply for, obtain, maintain, issue or enforce said application, said inventions and improvements and said patents
and said equivalents thereof which may be necessary or desirable to carry out the purposes thereof.

ASSIGNORS request the Commissioner of Patents and Trademarks to issue said patents of the United States and any reissue or
extension thereof to the ASSIGNEE.
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Signature of Inventor

Hari Vasudevan

Signature of Inventor

Eileen A. Mazzochette

Signature of Inventor

Arman Hajati

Signature of Inventor
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