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ASSIGNMENT
WHEREAS, WE,

l. Jin Gu, a citizen of Canada, having-a mailing address. located. at. 5775 Morehouse

Drive, San Diego, CA 92121 and a résident of Santa Clara, California,

2. Ming Yu Chen, 2 citizen of Taiwan, having a mailing address located at 550 Moreland
Way, Apt. 2507, Santa Clara, California 95054-and a resident 'Qf’San'ta Clara, California,

3. Eliza Yingzi Du, a citizen of Canada, having a mailing address located at-20155 Las
Ondas Court, Cupertino, CA 95014 and a resident of Cupertino, California, ‘
4, Kwokleung Chan, a citizen of H(m_g Kong, hzwing a m‘a‘ilihg addréss located at. 5775
Morehouse Drive, San Diego, CA 92121 and a vesident 01*8um1yv‘e1lc, California,

S. Esra Vural, a citizen of Turkey, having a mailing daddress located at. 5775 Morehouse
Drive, San Diego, CA 92121 -and a residentof Santa Clara, California,

6. Saurav Bandyopadhyay, a citizen of India, having a mailing address located. at 5775

Morehouse Drive, San Diego, CA 92121 and a resident of Milpitas, California,

have conceived of one or more processes, methods, machines, articles of manifacture, designs,
compositions of matter, inventions, discoveries or new or useful improvements rélating to
IMAGE-BASED LIVENESS DETECTION FOR ULTRASONIC FINGERPRINTS
(collectively the “INVENTIONS™) for which WE have exccuted and/or may execute one or
more patent '1ppl|cal10m therefor; and

WHEREAS, QUALCOMM Incorporated (liereindficr “ASSIGNEE™), a Delaware
corporation, having a place of business at 5775 Morehouse Drive, San Diega, California 92121-
1714, U.S.A.; desires. to acquire orotherwise obtain the entire right, title, and interest in and to
said INVENTIONS, including: all inventions related theréto-or thereof, all patent” applications
theretor, and all patents that have granted or may be granted hereafter lhucon including buf net
linvited to those identified below.

NOW, THEREFORE, for good and valuable consideration, the receipt of which is hereby
acknowledged, WE do hereby acknowledge that WE' have sold, assigned, conveyed, and
transferred, and by these presénts do hereby sell,-assign, convey, and transfer, unto ASSIGNEE,
its successors, its Iégal representatives, and its assigns, the entire rlghl, title, and interest
throughout the world in and to said INVENTIONS, including all patent applications thercefor that
may have been filed or ‘may be filed hereafter for said INVENTIONS in the. United. S(ales,_
including but not limited to U.S. Application Nos. 14/845,174 filed September 3, 2015,
Qualcomm Reference No. 145647, 14/845,149 filed September 3, 2015, Qualcomm Reference
No. 144882, PCT Patent Application No. PCT/US | 5/48583, filed Septeinber 4, 2015, Qualcomm
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Reference No. 144882W0, PCT" Patent Applkaliun No. PCT/US15/48581, filed’ September. 4,

2015, Qualcomm Reference No. 145647WQ and all provisional applications relating: thereto,
together with U.S. Provisional Application No. 62/046,744, filed September 5, 2014, Qualcomm
Reference No. 145647P1, and U.S. Provisional Application No. 62/151,983, filed April 23,

2015, Qualcomm Reference: No. 144882P1 (and do. hereby authorizer ASSIGNEE and its
representative to hercafter add heicin such application number-and/or filing date when known),
and all divisional applications; rencwal applications, continuation applications, continuation-in-
part_applications, -and design applications thereof, and all issued patents: of the United States
which may have granted or may be granted hereafter (hercon and all reissues, rencwals,
reexaminations, and extensions (o any of the foregoing and all patents issuing thercon iiv the
United States; '

AND WE further do acknowledge and agree that WE have sold, assigned, conveyed, and
transferred, and by these: presents do hereby sell,.assign, convey, and transfer, unto A_‘S'SfIGNEE-,,
its successors, its legal répresentatives, and its assigns, all rights of priority under International
Conventions, Treaties, or Agreements, and the: entire, right, title, and interest thrioughiout the
world in said INVENTIONS, including all inventions related thereto or thereof, and all patent
applications therefor that may have been filed or may be filed hercafter for said INVENTIONS
in any foreign :country, countries, or treaty/union organizations, and all divisional applications,
renewal applications, continuation applications, continuation-in-part applications, patent -of
addition  applications, confirmation applications, validation applications, utility model
applications, and design . applications thercof, and all issued patents which may have granted. or
may be granted hercafler for said INVENTIONS in Aany country ‘or’ contiies forcign to the
United States, and all reissues, .renewals, recxaminitions, and extensions thereof;

AND WE DO HEREBY authorize and request thc Commissioner of Patents. of the
United States, and any Official of any country or ¢ountrics. foreign (o the United. States; whosé
duty it is (o issue patents on applications. or registrations, to issue all patents for said
INVENTIONS to said ASSIGNEE, its successors, its legal representatives and its assigns, an
accorddnce withthe terms of this instrument;

AND. WE DQ-HEREBY sell, assign, transfer, and convey to said ASSIGNEE, its
successors, its legal representatives, and its assigns all claims for damages and all remedies
arising out of or relating- to any violation(s) of any of the rights.assigned hereby that have or may
have accrued prior to the date of assignment to said ASSIGNEE, or may accrue l)’c_,ijafl'cn‘,.
including, but not limited to thé right to sue for, seek, obtain, collect; recover, and retain -dam'a‘ge'é
and any ongoing or prospective royalties to which WE may. be entitled, .or that WE imay collect
for any infringement. or from any settlement or agréement relited to any of said patents before of
after issuance; ’

AND WE HEREBY Covenant and agrec that WE will communicate promptly to said
ASSIGNEE, its successors, ifs legal representatives, and its assigns, any facts known to us
respecting said INVENTIONS, and will testify in any legal procecding; sign all lawful papers,
exccuie all applications and certificates, make all rightful declarations and/or oaths, and provide
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all Tawful assistance to said ASSIGNEE, iits successars, its legal representatives and ifs assigns,
to obtain and enforce patent protection for said INVENTIONS in all countries;

AND WE HEREBY covenant that WE will not éxecute any writing or do any act
whatsoever con ficting with these piésents.
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ASSIGNMENT
WHEREAS., WE, ,
L. Jin Gu. a citizen of Cunada. hasing u mailing address Togated at 5773 Morchouse
Drive. San Diggo, CA U2121 and a vesident of Santa Clara. Califoriu.
2. Ming Yu Chen. a citizen of Tawan, having o maling address located ar 350 Moareland

Way, Apt. 2307, Santa Clara, Califomia Y3054 and a resident of Santa Clava, Califomia.

3 Eliza Yingzi Du. u ciiizen of Canada, having o mailing address located a1 20155 Las

Ondas Court, Cupértino, CA 93014 and u resident of Cupertno. California.

4. Kwokleung Chan. o citiven of Hong Kong, baving & mailing address located at 3773
Morelouse Drive. $an Dicgo. CA 92121 und a resident of Sunnyvale. California.

5. Esra Vural. o citizen of Turkey, having a mailmg address located ar 3775 Morchouse
Drive, San Diego. CA 92121 and d vesident of Santa Clara. Califomia.

6. Saurav Bandyopadhyay, o citizen ol India, having a mailing address located at 3775

Morchouse Drive, San Diego, CA 92121 nd

a resident of Milpitas, California.

have concetved of one or more processes. mcthods. machines. articles of manufacture. designs,
compositions of maner. inventions, discoveries o new or useful improvements relating 1o
IMAGE-BASED  LIVENESS DETECTION TOR ULTRASONIC FINGERPRINTS
(collectively the "INVENTIONS™) Tor which WE have exccuted and/or may execute one or
maore patent applications thevefor: and

WHEREAS, QUALCOMM Incorporated  {hereinafier “ASSIGNEE™L a Delawuare
corporation. having @ place of business w 3773 Morchouse Drive. San Diego. California 92121-
1714, U.S AL desires to acquire or otherwise obuain the entire right. tile. and interest in and 1o
saidd INVENTIONS, including all inventions relaed therew or thereol. all palent applications
thercfor. and all pménts that have gramed or ihay be granted herealtér thereon. including but not
fimited 1o those identificd below.,

NOW_ THEREFORE. for good and valuable consideration. the receipt of which is hereby
acknowledged. W do hereby acknowledge thar WIE have solde assigned. conveyed. and
transferred. wnd by these presents do hereby sell. assjgn. convey. and transfer. unto ASSIGN EF.
ity sueeessors. s legal representadves. and ity wssignse the entire right. tide. and interest
throughout the world v and 10 soid INVENTIONS, mcluding all pateit applicarions therefor that
may have been fiked or may be fited hereafter for said INVENTIONS in the United Siages,
including but not fmited o US. Application Nos, 14/845.174 filed September 3. 2013,
Qualcomm Reference No. 143647, 14/843.149 filed September 3, 2013, Qualcomm Relerence
No, THSK2L PCT Patent Application No, PCT/USTH8583. filed Seprember 4. 2015, Qualcomm
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Reference Noo 144882WO. PCT Patemt Apphication No, PCT/USTS/48381, filed Seplomber 4.
2013, Qualeomm Reference No. 1H43647WO and all provisional applications refating thereto.
wgether with LLS. Provisional Apphication No. 62/046.744 Jiled September 3, 2014, "Qualcomm
Reference No, 143647P1, and U8, Provisional Application No. 62/151.983. filed April 23.
2015, Qualcomm Reference No. 144882P1 (and do hereby authorize ASSIGNEE and s
representative to hereatter add herejn such application number and/or filing date when known).
and all divisional applications. renewal applications, continuation applications. continuauion-in-
pan applications. and design applications thereol. und all issued patents of the United States
which may have granted or may be granted hereafter thereon and all ceissues. renewals.
reexaminations. and exwensions o any of the Turegoing and all patents issuing thereon in the
United States:

AND WE further do acknowledge and agree that WE have sold. assigned. conveyed. and
tansierred. and by these presents do herehy sell, assign, convey, and transler. unto ASSIGNEE.
ity successors, s legal representatives. angd its assigns, alb rights of priority under International
Conventions, Treaties. or Agredéiments. and the enure right. tide. and interest throughout the
world i osaid INVENTIONS, including all inventions related thereto or thereofl, and all patent
apphications therefor thar may havé heen filed or may be Fled herealier for said INVENTIONS
moany forcign country. countvies. or treaty/unton organizations. and all divisional applications.
renewal applications, cantinuation  applications,  continuation-in-part applications.  patent of
addition  applications,  confitmation  applications. validation  applications.  wility  model
applications. and design applications thereof, and all 1ssued patenis which may have granted or
may be granted herealier for said INVENTIONS in uny gountry or countries toreign to the
United States, and all retssucs, renawals, reexaminations. angd extensions thercof:

AND WE DO HEREBY awhorize and request the Commissioner of Patehiy of the
United States. and any Official of any country or countries foreign o the United States. whose
duty it iy 10 ssue patents on applications or regisirations. 10 issue all pdatenty for Raid
INVENTIONS to said ASSIGNEE. its successors. iis legal representatives and its assigns. in
accordance with the terms of this intrament; '

AND WE DO HEREBY sell asvign. wuansfler, and convey o said ASSIGNEE. s
suceessors, ity legul representatives. and s assigns all claims for damages and all remedies
arising out of or relating 1o any vielationts) of any of the rights asgigned hereby that have or may
have accrued prior 10 the date of assigmment (o said ASSIGNEE. or may accrue hereafter,
including. bue not limited o the right 1o sue far, seek. obrain. collect. recover: and retain damages
and anty ongoibg or prospective royaliigs (o which WE mdy bé entitled. or thar WE may callec
for any mfringentent or from any scuitlement or agreement related o any of said patents-before or
alter issuance:

AND WE HEREBY covenant and agree thar WE will eommunicate prompily 10 said
ASSIGNEE. s successors, its Jegal representarives, and s assigns, any facts known o us
respecting said INVENTIONS, and will testity in any legal proceeding. sign all Tawlul papess.
execute ull apphications and certificates. make alf rightful dectarations and/or oaths. and provide
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all Tweful assistance 1o ~aid ASSIGNEE. i+ successors. its fegal represeniatives and iis assigns.
(o abtain and enforee patent protection for said INVENTIONS in all countries:

AND WE HEREBY covenant that WE will not exeome any writing or do any a¢
whatsocver conflicting with these presents.
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ASSIGNMENT
WHEREAS, WE,

I Jin Gu, a citizen of Canada, having-a mailing address located at.5775 Morehouse

Drive, San Diego, CA 92121 and a resident of Santa Clara, California,

2. Ming Yu Chen, a citizen of Taiwan, Raving a’ mailing address located at 550 Moreland
Way, Apt. 2507, Santa Clara, California 95054 .and a resident of Santa Clara, California,

3. Eliza Yingzi Du, a citizen of Canada, having a mailing address located at 20155 Las
Ondus Court, Cupertino, CA 95014 and a vesident of Cupertino, Cali forinia,

4, Kwokleung Chan, a cilizen of Hong Kong, having a mailing address located at 5775
Morehouse Drive, San Diego, CA 92121 and a resident of Sunnyvale, California,

S. Esra Vural, a cilizen of Turkey, having a mailing address locdted at 5775 Moréhouse
Drive, San Diego, CA 92121 and-a-resident of Santa Clara, California,

G. Saurav Bandyopadhyay, a citizen of India, having a mailing address located at 5775

Moichouse Drive, San Dicgo, CA 92121 and a resident of Milpjtas, California,

have concéived of one or more, processes, methods, machines, articles of manufacture, designs;
compositions of matter, inventions, discoveries or iew or useful improvements relating to
IMAGE-BASED LIVENESS DETECTION FOR ULTRASONIC FINGERPRINTS
(collectively the “INVENTIONS") fof which WE. have executed and/or may execuie. orie or
more patent applications therefor; and

WHEREAS, QUALCOMM Incorporated (hereinafier “ASSIGNE El““) a Delawate.
corporation, having a plauc ol business at 5775 Morchouse Drive, San Diego, Cahfomm 92i21-
1714, U.S.A., désires. to-acquire or.otherwise obtain the entire ugu tite, and interest in -and to.
said INVENTIONS, including all inventions related thereto or theieof, all patent applications
theretor, and all patents that have granted or'may be granted hereafter thereon, including but not
linited to those identified below.

'ack.lw()\a'l.cdgccl, WL do helcbv acknuwlcdgc llml WL ha\'(, sold asmgncci cnnvuvcd‘ nnd
transferred, and by these presents do hereby sell, 'NSIgn convey,-and transfer, unto ASSIGNEE,
its successars, its legal representatives, and its assigns, the ‘entire righ, title, .and interest
throughout the world in and (o said INVENTIONS, including all patent appllcalmns therefor that
may have been filed or may be filed hercafter for said INVENTIONS in the. United. States,
including but not limited to U.S. Application Nos. 14/845,174. filed September 3, 2015,
Qualcorm Relerence No. 145647, 14/845,149 filed Scplcmbu 2015, Qualcomm Referenée
No. 144882, PCT Patent. /\pphcnuon Ng. PCT/US15/48583, filed Scplcmbu 45 2015, Qualeomm
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Reference No. 144882WQ, PCT Patent Application No. PCT/ US 15748581, filed September 4,
2015, Qualcomm Reference No. 145647W0 and all provisional applications. rclating; thereto,
together with U.S. Provisional Application No. 62/046,744, filed September 5, 2014, Qualcomny
Reference No. 145647P1, and U.S. Provisional Application No. 62/151,983, filed April 23,
2015, Qualcomm Reference: No. 144882P1 (and do héreby authorize ASSIGNEE and its
representative to hereafter add herein such application number and/or filing date: when kndwii),
and all divisional applications, renewal applications, continuation applications, continuation-ini-
part applications, -and design applications thereof, and ‘all issued patents of the United States
which may have granted or may be. granted hereafter thereon and all reissues, rencwals;
recxaminations, and extensions to any of the foregoing and all patents; issuing thercon v the
United States: '

AND WE further do acknowledge and agree that WE have sold, assigned, conveyed, and
transferred, and by these presents do hercby sell, assign, convey, and transfer, u1’1to~,/:\-'STS"ICi'NJ‘E,E,A,
its successors, its legal representatives, and its assigns, all rights of priority under International
Conventions, Trealies, or Agreements, and the entire. righl,_ title, ‘and interest throughdut the:
world in said INVENTIONS, including all inventions related. thereto 6r thereof, and all patent
applications therefor that may have been filed or may be filed hereafter for said INVENTIONS
‘i any foreign -country, countries, or treaty/union :organizatious;,. and all divisional applicitions,
renewal applications, continuation applications, continuation-in-part applications, patent of
addition.  applications, cenfirmation applications,  validation appl_i‘cationsﬂ, utility model
applications, and design applicdtions thercof, and all issued patents "which ‘may have granited. or
may be granted hereafter for said INVENTIONS in any country or countries foreign -to the
United States, and all reissues, renewals, reexaminations, and extensions theréof;

AND WLE DO HEREBY authorize and request the ‘Commissioner -of Patents of the
United States, and any Official of any country or countries foreign to the United. States, whase
duty it is to issue patents on applications or registrations, to issuc all patents for' said
INVENTIONS (o said ASSIGNEE, its successors, its lcgal fepresentatives and its assigns, in
accordance with the terms of this instrument;

AND WE DO HEREBY sell, assign, transfer, and convey to said ASSIGNEE, its
successors, its legal representatives, and its assigns all claims for damages and all remedies
arising-out of or relating to any violation(s) of-any of the rights assigned hiereby that have or.may
have accrued prior to the date of assignment o said ASSIGNEE, or may acerue hereafter,
including, but not limited to the right to sue for, s‘c_ﬁ,ck,"obt;ain,_pvqlﬁlec_t, recover, and retain daimages
and any ongoing'or prospective royalties to which WE may. be‘entitled, of that WE may collect
for-any infringement or from any settlement ordgreeinent relited to any of said patents béfore or
after issuance;

AND WE HEREBY c¢ovenant and agree that- WE - will communicate promptly to-suid
ASSIGNEE, its successors, its legal representatives, and its assigns, any facts known (o us
respecting said INVENTIONS, and will testify in any legal proceeding, sign all lawful papers,
exeeute all applications and certificates, make all rightful declarations and/or oaths, and provide
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all lawful assistance o said ASSIGNEE, its successors, its legal representatives and ils assigns.
to obtain and enforee patent protection for said INVENTIONS in all countries:

AND WE HEREBY covenant that WE will not execute any writing or do any act
whatsoever conflicting with these presents.

Done at ,0n , ,

LOCATION DATE Jin Gu
Daonc at . on

LOCATION DATE Ming Yu Chen
Done at Cupu tywd, L 2 Jol] FL _
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ASSIGNMENT

‘WHEREAS, WE,
1. Jin Gu, a citizen of Canada, having a mailing address located at 5775 Morehouse
Drive, San Diego, CA 92121 and a resident of Santa Clara, California,
2. Ming Yu Chen, a citizen of Taiwan, having a mailing address located at 550 Moreland:
Way, Apt. 2507, San’tarClara California 95054 and a resident of Santa Clara, Californja,
3. Eliza Yingzi Du, a citizen of Canada, having a mallmo address located at 20155 Las.
Ondas Court, Cupertino, CA 95014 aind a résident of Cupertino, Cal‘i'fomia,,"
4. ‘Kwokleung Chan, a citizen of Hong'Kong, having a mailing address located at'5775
‘Morehouse Drive; San Diego, CA 92121 and-a resident of Sunnyvale, California,
5. Esra Vural, a citizen of Turkey, having a mailing address located at. 5775 Morehouse:
Drive, San Diego, CA 92121 and a-resident of Santa Clara; California,
6. Saurav Bandyopadhyay, a citizen of ‘India, having a mailing address located at 5775.

Morehouse Drive, San Diego, CA 92121 and-a resident of Milpitas; Califomia,

have conceived of one. or more, processes, methods, machines, ‘articles of manufacture, designs,
compositions of matter, inventions, discoveries or new or useful iniprovemenits’ relating to:
IMAGE-BASED LIVENESS DETECTION FOR ULTRASONIC FINGERPRINTS
(collectively the “INVENTIONS”) for which WE have executed and/or may ‘execute one or
more patent applications therefor; and ’

WHEREAS, QUA LCOMM Incorporated (hereinafter “ASSIGNEE™), a Declaware
corporation, having a placeé of business at 5775 Morehouse Drive, San Diego, California 92121-
1714, U.S.A., desires to acquire :or otherwise obtain the entire right, title, and intetest in and to
said INVENTIONS, including all inventions related theteto or thereof, all patent applications
therefor, and all patents that have granted or may be.granted hereafter thereon, including but not
limited to those identified below.

NOW, THEREFORE, for good and valuable consideration, the receipt of whichis. hereby
acknowledged, WE. do hereby acknowledge that WE have, sold, -assigned, conveyed, :and
transferred, and by these presents do hereby sell; assign, convey, and transfer, unto ASSIGNEE,
its successors, its legal representatives, and its assigns, the entire: right, title, and interest
throughout the world iri and to said INVENTIONS, including all patent appllcatlons therefor. that

may have been filed or may be filed hereafter for said INVENTIONS in the United States;
in¢luding but not liniited to” U.S. Apphcauon Nos. 14/845,174 filed September 3, 2015,
Qualcomm Reference No. 145647, 14/845,149 filed September 3, 2015; Qualcomim. Reference
No. 144882, PCT Patent Application No. PCT/US15/48583, filed Seplembe,rtl 2015, Qualcomm
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Reference No. '144882WO0, PCT Patent Application No. PCT/US15/48581, filed September 4,
2015, Qualcomm Reference No. 145647WO and all prowsnonal apphcatlons relatmg thereto,
together with U.S. Provisional Application. No. 62/046,744, filed Septembér 5, 2014, Qualcomm
Reference No. 145647P1, -and U.S. Provisional Application No, 62/151,983, filed April 23,
2015, Qualcomm Reference No. 144882P1 (and do hereby authorize ASSIGNEE and. its
representative to. hereaftet add herein such application number and/or filing date when known),
and all divisional applications, renewal applications, continuation applications, ¢ontinuation-in-
‘part applications, and design applications thereof, and all issued patents of the United States
whichi may have granted or may be granted hereafter thereon and all reissues, renewals,
reexaminations, and extensions to any of the foregoing and all ‘patents issuiiig thereon. in the
United States;

AND WE further do acknowledge and agtee that: WE have sold; assigned, conveyed; and
transferred, and by these: presents do hereby séll, assign, convey, and transfer, unto ASSIGNEE,
its successors, its legal representatives, and its assigns, all rights of priority under International
Conventions, Treaties, or Agreements, and the. entife right, title, and interest throughout the
world in said INVENTIONS, including all inventions. related. thereto or thereof, and. all patent
applications therefor that may have been filed or may be filed heréafter for said INVENTIONS
in any foreign country, countries, or treaty/union organizations, and all divisional applications,
renewal applications, continuation applications, continuation-in-part. applications; patent of
addition applications, confirmation applications, validation applications, utility model
applications, -and design applications. thereof, and.all issued patents which may have granted or
may be granted hereafter for said INVENTIONS in -any country or countries foreign to- the
United States, and all reissues, renewals, reexaminations, andextensions thereof:

~AND WE DO HEREBY authorize and fequest the ‘Comimissionier ‘of Patents of the
United States, and any Official of any country or countries, foreign to the United States, whose
duty it is to issue patents on applications or registrations; to issue all patents for said
INVENTIONS to said ASSIGNEE, its successors, its legal representatives and its assigns, in
accordance with the terms of this instrument;

AND WE DO HEREBY sell, assign, transfer, and convey to said ASSIGNEE, its
successors, its legal representatives, and its assigns all claims for damages and all remedies:
arising out of or- rdatmg to any violation(s) of any of the rights assighed hereby that have or may
have. accrued prior to' the date of assighment to said ASSIGNEE, or. may accrue hereafter,
including, but not'limited to the. right to sue for, seek, obtain, collect, recover, and retain damagés
and any ongoing or prospective royalties to which WE imay be éntitled, or that WE may collect.
for any infringement or from any settlement or agreement related to any of 'said. patents before or:
after’issuance;

AND WE HEREBY covenant and agree that: WE will communicate promptly to ‘said
ASSIGNEE, its successors, its legal rcprcsentatlvcs and. its assigns, any facts known to us
respcctmo said INVENTIONS, -and will testify in any'legal proceeding, sign all lawful papers,
execute all applications and: certificates; make all. rightful declarations and/or oaths; and provide
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all lawful assistance to said ASSIGNEE, its successors, its legal representatives and its assigns,
to obtain and enforce patent protection for said INVENTIONS in all countries;

' AND WE HEREBY covenant that WE will not execute any writing or do any act
whatsoever conflicting with these presents.

Jin Gu

Ming Yu.Chen

‘Eliza Yingzi Du

Kwokleung Chan

Done at . ,on

LOCATION DATE.
Done at _ , oM,

LOCATION; DATE
Done at ,on

LOCATION. DATE
Done atSanfa Cloga  ,on '2/”’L0l5

LOCATION DATE
Done at ,.0n

LOCATION DATE
Done at ,on

LOCATION ' DATE
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Esra Varal

Saurav Bandyopadhyay

PATENT
REEL: 037603 FRAME: 0301



PATENT
QUALECOMM Ref No. 145647
) Puge 1013

ASSIGNMENT
WHEREAS, WE,
1. Jin Gu, a citizén of Canada, having a.,mai.l'ing address located at 5775 Morehouse

Drive, San Diego, CA 92121 and a resident of Santa Clara, Cailil‘omia‘,

2. Ming Yu Chen, a citizén of Taiwan, having a mailing address located at 550- Moréland
‘Way, Apt. 2507, Santa Clara, California 95054 and a resident of Santa Clara, California,

3. Eliza Yingzi Du. a citizen of Canada, having a mailing. address located at 20155 Las
Ondas Court, Cuperting, CA 95014 and a resident ol Cupertino, California,

4. Kwokleung Chan, a citizen of Hong Kong, having a mailing address located at 5775,
Morchouse Drive, San Diego, CA 92121 and a resident of Sunnyvale, California,

5. Esra Vural, a citizen of Turkey, having a mailing address located at, 5775 ‘Moreho_use‘
Drive, San Diego, CA 92121 and a resident of Santa.Clara, California,

6. Saurav Bandyopadhyay, a citizen of India, having a mailing address located at 5775

Marehouse Drive: San Dicgo, CA 92121 and a resident of_'Milp'ilas, California,

have conceived 6f one or more processes, methods, machines; aiticles of manufacture, designs;
compositions of matter, inventions, discoveries or new or useful i'mprovcmcuts rélating 1o
IMAGE-BASED LIVENESS DETECTION FOR ULTRASONIC FINGERPRINTS
(collectively the “INVENTIONS™) for which WE have -executed ‘and/or miy exécule one or
more patent applications therefor; and '

WHEREAS, QUALCOMM Incorporated (hcreinafter “ASSIGNEE”), a Declaware
corporation, having a place of business at 5775 Morehouse Drive, San Dicgo, California 92121-
1714, U.S.A., desires to dcquire or otherwisc 'o_b_tjaih the entire Lri‘gh‘t, title, and interest in and (o
said INVENTIONS, including all inventions related thereto. or thereof, all patent “applications
therefor, and all patents that have granted or may be granted hereafier ;Iicrco_n, 'incllldillg but not
limited to those identificd below.

NOW, THEREFORE; for good and valuablc consideration, the recéipt-of which is heréby
acknowledged, WE do hereby acknowledge that WE have sold, assigned, conveyed, and
transferred, and by these preserits do hereby sell, assign, corivey, and transfer, unter ASSIGNEE,
iy successors, its légal representatives, and its, assigns, the entire right; title, and interest
throughout the world in and to said INVENTIONS; including-all patent applications therefor that
may ‘have been filed or may be filed hetcafier for said INVENTIONS in the United States,.
including but not limited 0. U.S. Application Nos: 14/845,174 filed September 3, 2015,
Qualcomm Réfercnce No. 145647, 14/845,149 filed September 32015, Qualcomm Reference.
No. 144882, PCT Patent Application No: PCT/US 15/48583, filed September 4, 2015, Qualcomm
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Reference No. 144882W0, PC! Patent Appllcatlon No. PCT/US15/48581, filed: September 4,
2015, Qualcomm Refererice No. 145647W0O and all provisional appllcatmns relating . (hercto
loz,(,lher with U.S.. Provisional Application No. 62/046,744, filed Scptember $, 2014, Qualcomim
Reference No. 145647P1, and 'U.S. Provisional Appllumon No.: 62/151,983, filed April 23,
2015, Qualcomm Refercnce No. 144882P1 (and do hiereby authorize ASSICNEL and |ts
representative Lo hereafter add heréin such application number and/or filing date when known);
and all divisional applications, rencwal applications; continuation applications, continuation-in-
part applications, and design applications thereof, and all issued ‘patents of the United States
which may have granted or may be granted hercafter thereon and all reissues; renewals,
teexaminations, and cxtensions to any of the foregoing and all patents issuing’ thereon in' the
United States;

AND WE further do_ acknowledge and agree that WE have sold, . assigned, conveyed, and
transferred, and by these presents do hereby sell, asmgn -convey; and transfcn unto ASSIGNE.E
Its successors, its legal representatives, and. its assigns; all rights of priority under Internatiorial
Conventions, ‘Treatics, or Agreements, and the cntire right, title, and intérest throughoul the
world ‘in said INVENTIONS; including all inventions related thereio or thercol, and. all patent
apphcauons therefor that may have been filed or may be filed herealter for said INVEN TIONS
in any foreign country, countriés, or treaty/union organizations, and all divisional applu.,atlon.s
renewal  applications, continuation applications,. continuation-in-part applications, patent of
addition  applications, confirmation applications, validation applications, utility. model
applications, and design applications thereof, and all issued patents which ‘may have pranted or
may bc granted heieafier for said INVENTIONS in any country or countries ‘foreign to. the
United States, and all reissues, renewals, reexaminations, and extensions theréof:.

AND WE DO HEREBY authorize and. request the: Commissionier of Patents, of° the
United States, and any Official of any country of countrics_ foreign to the Uniied States; whose
duty 1t is to issue patenis ‘on -applications or registrations, to issue all patenits for sard.
INVENTIONS 6 said ASSIGNEE, its successots, ils legal representatives and its assigns, in
accordance with the terms of this instrument;

AND WE DO HEREBY sell, assign, transter, and convey to said ASSIGNEE, its
successors, its legal represéntatives, and its assigns all claims for damages and all remedies
arising out of or |clalmg, to any violation(s) of any of the rights assigned hereby that have or may’
have accrued prior to the date of assignment to said ASSIGNEE, ‘or may accruc hereafier,
Ancluding, but not liinited (o' the right to. sue for, seck, obtain, collect, recover, -and retain damages
and any ongoing or prospectivé royalies to which WE .may bgeentitled, or that WE inay collect
foi any infringement or from any scttlement or agreenient related to ainy-of said patents before or
after issuance:

AND WE HEREBY covenant and agree that WE. will communicate promptly to said
ASSIGNEE, its successors, its legal representatives, and its assigns, any facts known to us
respecting said INVENTIONS, and will testify in any Iegal proceceding, sign all lawtul papers,
exccute all applications and certificatcs, make all. rightful declarations and/or oaths, and provide
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all lawtul assistance to said ASSIGNEE, its successors, its legal represcntatives and’ it assigns,,
to obtain and enforce patent protection for said INVENTIONS i all countries;

AND WE HEREBY covenant that WE will not execute any writing or do -any act
whatsoever conflicting with thése preseits.

Done at

Done -at.

Done at

Ddne at

Done, at

Done at

013325.00321.Business 14303263v1

Jin Gu

MingrY‘u Chen

Eliza, Yingzi- Du.

,on
LOCATION DATE.

, on )
LOCATION DATE

, on
LOCATION DATIL

, 0on
LOCATION ‘ 'DATE

‘Kwokleung Chan

il l/,l"LV

EsraVural

o on 0’/ 22 / b

LOCATION DATE
__,on

LOCATION. DATE
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ASSIGNMENT
WHEREAS, WE,
I, Jin Yingzi Gu, a citizen of Canada, having a mailing address-located at 5775 Morehouse

Drive, San Diego, CA 92121 and a resident of Santa Clara, California,
2. Ming Yu Chen, a citizen of Taiwan, having a ma‘_iling_addrcss located at 550 Moreland

Way, Apt. 2507, Santa Clara, California 95054 and a resident of Santa Clara, California,

-

3. Eliza Yingzi Du, a citizen of Canada, having a mailing address located ai 20155 Las
Ondas Court, Cuperting, CA 95014 and a resident of Cupertino, California,

4. Kwokleung Chan, a citizen of Hong Kong, having a mailing address located at 3775
Morehouse Drive, San Diego, CA 92121 and-a-resident of :Sunnyvale, California,

5. Esra Vural a citizen of Turkey, having a mailing address located at 5775 Morehouse
Drive, San Diego, CA 92121 and a resident of Santa Clara, Califomnta,

6. Saurav Bandyopadhyay, a citizen of India, having a mailing address located at 5775

Morehouse Drive, San Diego; CA 92121 and a resident of Milpitas, California,

have conceived of one or more processes, methods, machines, articles of manufacture, designs,
compositions of matter, inventions, discoveries or new or useful imiprovements relating to
IMAGE-BASED LIVENESS DETECTION FOR ULTRASONIC FINGERPRINTS
(collectively the “INVENTIONS”) for which WE have executed and/or may execute one or
more patent applications theréfor; and

WHEREAS, QUALCOMM Incorporated (hereinafter “ASSIGNEE™), a Delaware
corporation, having a place of business ai-5775 Morehouse Drive, San Diego, Californja 92121~
1714, U.S.A., desires-to acquire or otherwise obtain the entire right, title, and interest in and to.
said INVENTIONS, including all inventions related theréto or thereof, all patent applications
therefor, and all patents that have granted or may be granted hereafier thereon, including but not.
limited to those identified below.

NOW, THEREFQRE, for good and valuable consideration, the receipt of which is hereby
acknowledged, WE do hereby acknowledge that WE' havé sold, assigned, conveyed, and
transferred, and by these presents do hereby scll, assign, convey,.and transfer, unto ASSIGNEE,
its successors, its legal -representatives, and its assigns, the entire right, title, and interest
throtighout thé world iiv and to said INVENTIONS, in¢luding all patent.applications therefor that
may have been filed or may be- filed hereafter for said TNVE'NTIZQNS in the United States,
including. but not limited to U.S. Application Nos. 14/845,174 filed September 3, 2015,
Qualcomm Reference No. 145647, 14/845,149 filed Scpiember 3,72015, Qualcomm Reference
No. 144882, PCT Patent Application No. PCT/US15/48583, filed September 4, 2015, Qualcomm

PATENT
REEL: 037603 FRAME: 0305



PATENT
QUALCOMM Ref.No. F45647
‘Page 2 0f3

Reference No. 144882WO, PCT Patent Application. No. PCT/US15/4858]1, filed Scptember 4,
2015, Qualcomm Reference No. 145647W0 and all provisional applications relating theteto,
together with U.S. Provisional Application No. 62/046,744, filed September S, 2014, Qualcornm
Reference No. 145647P1, and U.S. Provisional Application No. 62/151,983, filed April 23,
2015, Qualcomm Reference No. '144882P1 (and do hercby authorize ASSIGNEE and its
representative to hereafier add herein such application number and/or filing date when known),
and all divisional applications, renewal applications, continuation applications, continuation-in-
part applications, and design applications thereof, and all issued patents- of the United States
which may have granied or may be granted hereafier theréon and all reissues, renewals,
reexaminations, and extensions to any of the foregoing and all patents issuing thereon. in the-
United States;

AND WE further do acknowledge and agree:that WE have sold, assigned,-conveyed,.and
transferred, and by thesé presénts-do hereby sell, assign, convey; dnd transfer, urito ASSIGNEE,
its' successors, its legal representatives, and its assigns; all rights of priority under. International
Conventions, Treaties, or Agreements, and thg entire rlghL l_llIC' and interest throughout the
world in said INVENTIONS, including all inventions.related theréto or thereof; and all patent
dpphudtlon\ therefor that may have been filed or may be filed hereafier for said INVENTIONS
in any foreign country, countries, or treaty/union organizations, ‘and.all divisional applications,
renewal applications, continuation applications, continuation-in-part applications, patent of
addition applications, confirmation dpplications, validation -applications, utility -model
applications, and design applications thereof, and all issued patents which may have granted .or
may be granted hereafter for said INVENTIONS in any country or countri¢s” foreign to. the
Umted States, and all reissues, renewals, reexaminations, and extensions thereof;

AND WE DO HEREBY -authorize and request. the Commissioner ‘of Patents :of the
United States, and any Official of any eountry or countries foreign to the United States, whose
duty it is to issue patents on applications or registrations; to issue all patents for said
INVENTIONS to said” ASSIGNEE, its successors, its legal, representatives and its assigns, in
accordance with the terms of this instrument;

AND WE DO HEREBY sell, assign, transfer, and corvey to said ASSIGNEE, ifs
successors, its legal fepresentatives, and its assigns all claims for damages and all remedies
arising out of or relating te any vxolmlon(s) of any of the rights assigned hereby that have or may
have accrued prior to the date of assignmeit to' said ASSIGNEE, or may accruc hereafter;
including; but not limitéd to the right to suc for, scek; obtain, collect, récover, and retain damaocs
and any ongoing or prospective royalties to: which WE may be entitled, or that WE may (,ollu.t
for-any infringement or from-any settiement or agreement related to any of siid patents. before or
after issuance;

AND W - HEREBY covenant and agree that WE will communicate promptly 1o said
ASSIGNEE, ils successors, its legal representatives, and ils assigns, any facts known to us
respecting said INVEN L],ONS, and will testify inany legal proceeding, sign all lawful papers,
execute all apphcations and certificates, make all riglu_f:ul,'dgclurzli_igns and/or oaths, and provide
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all lawful assistance to said ASSIGNEE, its successors; its legal representatives and its assigns,
o obtain and enforce patent protection for said INVENTIONS in all countries;

AND WE HEREBY: covenant that WE will not execute any writing. or do any act
whatsocver conflicting withthesé presents,

Done at L 0n
LOCATION DATE Jin Yingzi Gu
Déneé at L ,on A
LOCATION DATE Ming Yu Chen
g
Done at ».0n
LOCATION DATE. Eliza Yingzi Du
Done at ,on ‘
LOCATION DATE Kwokleung Chan
Done at ,.0n
LOCATION DATE Esra Vural i
[ U T U | ] » . , o , A
SANTA ULARN, 5y i U L Mo i S ST
- SR B I RO WY Y- ,’,‘-_’-L'.f-—),(]/:f L e
Done at CA »On ’ /.’ v /< X ///7
LOCATION DATE “Saurav Bandyopa(lhiva_-y/

013325,00327 Business 14303263v1

PATENT
RECORDED: 01/28/2016 REEL: 037603 FRAME: 0307



