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ASSIGNMENT

WHEREAS, Aptina Imaging Corporation, a Cayman Islands company with its office address at ¢/o
Intertrust Corporation Services (Cayman) Limited, 190 Elgin Avenue, George Town, Grand Cayman
KY1-8005, Cayman Islands (the “Assignor”), owns certain issued worldwide patents and patent
applications as specifically set forth in the attached Schedule A,

WHEREAS, Assignor desires to assign any and all right, titte and interest to said worldwide
patents and patent applications set forth in Schedule A, which includes any and all past, present, and
future, provisional, non-provisional, continuation, continugtion-in-part, divisional, international, foreign,
regional and convention applications corresponding thereto, and any and all Letiers Patent of the U.S.
and couniries and regions foreign thereto which may grant or have granted thereto or be lodged in
relation thereto, any reissue or reexamination thereof or fo be oblained therefor, any renewals, or
substitutes thereof, and any and all priority rights or pricrity claims, International Convention rights, any
and all rights to collect past damages for infringement of any and all Letters Patent of the U.S. and
countries and regions foreign thereto which may be published, which may grant, or have granted thereto
or be lodged in relation thereto, and other benefits accruing to or to accrue to Assignor with respect o the
fiing of applications for patents or securing of patents in the U.S. and countries forgign thereto {the
"Patent Rights”);

WHEREAS, Semiconductor Components Indusfries, LLC, a limited liability company of the State
of Delaware, U.S.A. with its principal place of business at 5005 East McDowell Road, Phoenix, Arizona
85008 U.5.A ({the "Assignee™) desires to obtain any and all, right, tifle, and interest of Assignor in and to
the invention{s), the Patent Rights, and in, 1o, and under any and all Letters Patent to be obtained
therefor;

WHEREAS, Aptina Imaging Corporation, & Cayman Islands company and an indirect wholly-
owned subsidiary of Semiconductor Components industries, LLC;

NOW THEREFORE, for the sum of $10.00 and other good and valuable consideration, the
receipt and sufficiency of which are hereby acknowledged, Assignor has assigned and transferred and by
these presents does hereby assign and transfer {o the said Assignee, and sald Assigneg's legal
representatives, successors and assigns, any and all of the entire right, title and interest in and to the
invention(s), Patent Rights, and any and all Lefters Patent to be obtained therefor;

UPON SAID CONSIDERATION, the Assignor hereby covenants and agrees with the said
Assignee that it will not execute any writing or do any act whatsoever conflicting with these presents, and
that it will, at any time upon request, without further or additional consideration, execute such additional
assignments and other writings and do such additional acts as said Assignee may deem reasonably
necessary or desirable o perfect the Assignee’s enjoyment of this grant, and render necessary
assistance in making application for and obtaining original, provisionals, non-provisionals, continuations,
continuations-in-part, continuing prosecutions, divisionals, renewals, reissues, reexamined or extended
Letters Patent of the U.S., or of any and all foreign countries, on said Patent Rights, and execute
confirmatory assignments or acknowledgments of this assignment as necessary for full enjoyment of the
Patent Rights and for recording in foreign patent offices, and in enforcing any rights or causes in action
accruing as a result of such Patent Rights, by giving testimony in any proceedings or transactions
invalving such Patent Rights, and by executing preliminary statements and other affidavits, it being
understood that the foregoing covenant and agreement shall bind, and inure to the benefit of, the assigns
and legal representatives of bath parties;
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URPON SAID CONSIDERATION, Assignor represents and warranis that Assignor has the right,
title, and authority to execute this Assignment and to convey any and all right, fitle, and interest in the
Patent Rights, and that Assignor has not conveyed nor will convey hereafter all or part of the Patent
Rights to a third party;

ASSIGNOR HEREBY AUTHORIZES said Assignee, its successors, and assigns, or anyong it
may properly designate, to apply for Letiers Fatent in the U.B. and any and all foreign countries and
regions, in its own name if desired, and additionally to claim priority to the filing date of the palents and/or
patent applications and otherwise take advantage of the provisions of any international conventions.
Assignor will take any and all steps required to effectuate recordation of the assighments in any country
of the world. This Assignment will be governied by the laws of the State of Arizona of the United Siates of
America.

IN WITNESS WHEREOF, the Assighor hersunto has executed this Assignment upon the date
indicated below.

o I S f Rr—. “*gi'\ TR b I "“"“"::%_;3;{‘;;; S
Date: b CLIAA Y ! t; '53\ i-ét‘;j By: T )
’ Keith Jagksen
Presidert and Director
Aptina Imaging Corporation
STATE OF ARIZONA &

§
COUNTY OF MARICOPA  §

On this | | ’fﬂfday of SX 08 fifzﬁf:}:ji 4, 2014, before me a Notary Public in and for said
county, personally appeared Keith Jackson who exscuted the foregoing instrument and acknowiedged
that he signed, sealed and delivered the same instrument as a free and voluntary act for the purposes
and considerations therein expressed.

i § #Y & o STy W AT
Ol g AL PO

Notary Public

Naa onf ; AN T
My commission expires: PAL it T ; RS

Kotary Public'~ Arizons
Maticops County 2
¢ Comm. Explres Rar §, 2048
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ACCEPTANCE OF ASSIGNMENT

\",v“'vb
i

IN TESTIMONY WHEREOQF, the Assignee, by its undersigned officer, confirms its acceptance on

\p

7

i

The Assignes hereby acknowledges and accepts the foregoing assignment of rights by Assignor

T
$
e

<

the date and in the place set forth below
George H, Cave
Exscutive Vice President and General Counsel
Semiconductor Components Industries, LLC

Date: X .{:ie‘;"_,,.g‘ﬂ%i §

§
§

STATE OF ARIZONA
2014, before me a Notary Public in and for said

COUNTY OF MARICOPA  §
‘"‘""‘{'ﬂ:\ 7 A6 o don L
on this | 1 day of DC.LOIMbsty
county, personally appeared George H. Cave who executed the foregoing instrument and acknowledgead
that he signed, sealed and delivered the same instrument as a free and voluntary act for the purposes
s : Yoo s .
Kibe oo Kol

Notary Pubiic
My commission expires: {i (e

;,@33{5

SE

and considerations therein expressed

REBECCA NEWHAR

Notary Rublic - Adzens
Maricops County

~ My Comm. Expires Mar §, 201
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SCHEDULE A

e e | United T s IMAGING SYSTEMS WITH VISIBLE LIGHT SENSITIVE
ARTM30058 States November 21, 2013 | 14/088708 FILED PIXELS AND INFRARED LIGHT SENRITIVE PIXELS
P SVSTEMS AND METHODS EOR OPERATING WAGE
APTZ013-0086 | grccr | May 29, 2014 14/290814 FILED | SENSOR PIXELS HAVING DIFFERENT SENSITIVITIES
o | . AND SHARED CHAR
s United . IMAGING SYSTEMS WITH THROUBH-OXIDE VIA
APT2013-0008 | oo February 27, 2014 | 14/191965 FILED | onneaTions
Urited e e . . IMAGE SENSORS WITH THROUGH-DXIDE Via
APT2013-0105 | oreos April 16, 2014 14/254196 FILED | GrmioTiRES
. L olumted N PMAGING CIRCUITRY WITH ROBUST SCRIBE LINE
APT2013-0106 | oo May 05, 2014 141270236 FILED | QYRuCTURES
APTRO130967 mmwm | May 05, 2014 14270233 FILED | IMAGE SENSORS WITH REDUCED STACK HEIGHT
APT2014-0010 | groct May 27, 2014 14288201 FILED | IMAGERS WITH ERROR GENERATION CAPABILITIES
i TAGING SYSTEMS FOR INFRARED AND VISIBLE
APTRoM400ty | T June 26, 2014 141316648 FRED | IMAGING WITH PATTERNED INFRARED CUTOFRF
States . e
FILTERS
N United N N | IMAGING SYSTEMS AND METHODS FOR MITIGATING
APT2014-0018 | oo April 20, 2014 14/254984 FILED | IAGING SYSTEMS AND METHODS.
APT2014-0032 mmwmm May 01, 2014 141267695 EILED | WAGING SYSTEMS WITH PHASE DETECTION PIXELS
s neae | United o s IMAGING SYSTEMS HAVING IMAGE SENSOR PIXEL
APTOM-0048 1 gigtes June 03, 2014 141295203 FLED | ARRAYS WITH SUB-PIXEL RESOLUTION CAPABILITIES
en United an R IMAGE SENSORS WITH METALLIC NANOFARTICLE
APTZ014-0057 | o0 May 30, 2014 (41297628 FILED | Sorien Fhtbne

initiated;

‘ ?me&x

Gaonge H. Cave

Exncutive Vice President snd General Counseal
Semicopgustor Components Industries, LLC
Date ALULLLAAIA 1T, 20

&1
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o 0
_ ©
_, United e s e IMAGE PROCESSING METHODS FOR IMAGE SENSORS ©
APT2014-0079 | o0 June 30, 2014 {4/319867 FILED | it PLASE DEYEGTION BiXeLa 3
‘ - Lij
APT2014-0079 | United e , PIXEL ARRANGEMENTS FOR IMAGE SENSORS WiTH =
Us02 Statss June 30, 2014 41318918 "ED | PHASE DETECTION PIXELS =<
Z
| United | o METHOD AND SYSTEM FOR BYNCHRONIZING A FLASH i L
APT2007-0928 | g1 July 30, 2008 12/182375 FILED | 70 an MAGER K ®
,. afs
APT2009-0164 | oo April 07, 2011 13/082040 FILED | SYSTEMS FOR VERTICAL PERSPECTIVE CORREGTION 3
.| United _— . =
APT2000-0176 | Jo% August 20, 2010 12860610 FILED | IMAGE SENSORS WITH ANTIREFLECTIVE LAYERS i
‘ ‘ x
I United e o - IMAGING SYSTEMS WITH INTEGRATED STEREQ
APT2008-5002 | o O June 03, 2010 12799645 FRED | acpes
e o | United e . . COMMON ELEMENT PIXEL ARCHITECTURE (CEPA) O
APT2000-5019 | ged Aprif 25, 2011 13093077 FILED | Eyar SPEED READOUT
o | SVATENS AND METHODS FOR LUMINANCE BABED
APTZO00-S034 | oo August 11, 2011 13208262 FILED | SCENE-CHANGE DETEGTION FOR CONTINUOUS
e AUTOFOTUS
. United _. N . METHOD AND APPARATLUS FOR DETERMINATION OF
APT2009-5071 | ginoe May 10, 2012 131460051 FrLED | METEOD ATD AR
g | United e o o ELECTRONIC DEVICES WITH CAMERA-BASED USER
APT2009-5072 | gied October 25, 2012 | 13/660920 FILED | teninies
APT2009-5073 | oo February 02, 2012 | 13/365038 FILED | PLASMONIC LIGHT SENSORS
APTZ000-5078 | G710 | October 25,2012 | 13/660929 FILED | VIDEO OVERLAY SYSTEMS
APT2000-5078 | o October 25, 2012 | 13/660039 FILED | OPTICAL INPUT DEVICES
initisted; o TSl
Seorge H. Dave xm,ﬁ ,.wmnx%s
Exsautive Vice Prasident and General Counsal President and Director
Semicopdustor Cgmponents Industres, LLC Apting Imagt

g ﬁoﬂ vo«&.o:

Date AL Rt 1T Ay




PR

. United o ‘ | METHODS OF OPERATING SYSTEMS HAVING OPTICAL
APT2000-5079 | g1o October 25, 2012 | 13/660911 FILED | iUt DEVIES
CHOS MAGE SENSOR WITH GLOBAL SHUTTER, BOLLING
United | ) | SHUTTER, AND A VARIABLE CONVERSION GAIN, HAVING
ARTZ2010-0030 mw .H ) June 03, 2011 13153368 FILED PIXELS EMPLOYING SEVERAL BCMD TRANSIRTORS
aAes COUPLED TO A SINGLE PHOTODIODE AND DUAL BATE BCMD
TRANSISTORS FOR CHARGE STORAGE AND SENSING
APT2010-0047 mmmm November 11, 2011 | 13/204951 FILED | DIELECTRIC BARRIERS FOR PIXEL ARRAYS
s | United o - STACKED PIXELS FOR HIGH RESOLUTION CMOS
APT010-0084 | gigtes June 03, 2011 13153058 PILED | IMAGE SENSORS WITH BCMD CHARGE DETECTORS
| United ‘ | . ) CFA RESIST SILYLATION FOR LIMITING COLOR
APT2010-6018 | states September 01, 2011 | 13/223504 FILED | INTERACTIONS AND IMPROVING CROSSTALK
| APT2011-0003 mmmm January 19, 2012 | 13/353593 FILED | STRUCTURED LIGHT IMAGING SYSTEM
Urfted HIGHLY SENSITIVE IMAGE SENSOR PIXEL WITH PIXEL
APT2011-0005 | gried July 06, 2011 131176945 FILED | PHOTODIODE ACTIVE REGION ARRANGED AS
RESONATOR
e United _ o o ARRAY CAMERA HAVING LENSES WITH INDEPENDENT
APT2011-0007 | e February 28, 2011 | 13/036334 FILED | Ao SR
o Urited N | | STEREOSCOPIC IMAGING MODULE PAIR TONE
APT2011-0013 | g0 August 30, 2011 13/221039 FILED | S Ontrast MATCH
_. | United o i FERROFLUID CONTROL AND SAMPLE COLLECTION
APT2011-0021 | grot June 29, 2011 131172105 FILED | EoRnoFD CONTRO. Ao Sant
| | United . . _ CMOS IMAGE SENSOR WITH BUILT IN CORRECTION
APT2011-0028 | o0 April 25, 2011 131093298 RILED | g ot SENSOR
G _ T | EMOS MAGE SENSOR WITH MULTISAMPLING ADC
APT2011-0035 | g1e September 00, 2011 | 13/228502 FILED | USING SAR (SUCCESSIVE APPROXIMATION REGISTER )
““““ _ | AND MULTIPLE RAMP

initialed: Mm,%%m.%\

George H, Cave

Executive Vice President and Genearal Counsel
mmaﬁonacﬂoﬂ ncﬁmazmam :.a:mq_ma. LLE

Aot

aw WFalis
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Grited METHOD OF SELECTIVE APERTURE SHARPENING AND
APT2011-0038 | oo June 16, 2014 131161847 FILED | HALO SUPPRESSION USING CHROMA IN CNOS
tates o~
MAGERS
APTZ011-0030 mmmm September 07, 2011 | 13226820 FILED | CORRELATED DOUBLE SAMPLING
| Usiited e o (s V OPTICAL ISOLATION OF OFTICALLY BLACK PIXELS IN
APTZ011-0042 | gio August 16, 2012 137587210 FILED | o SimoOns
APT2011-0043 mm_mm November 05, 2012 | 13/669180 FILED | RESONANCE ENHANCED ABSORPTIVE COLOR FILTERS
APT2011-0044 m%wm July 23, 2012 | 134556000 FILED | STACKED IMAGE SENSOR PACKAGING STRUCTURE
APT2014-0045 Mﬁmm July 20, 2011 | 134187237 FILED | SUPER-RESOLUTION CAMERA WITH ON-CHIP OPTICS
o United o , st e METHOD AND APPARATUS FOR FRAME ROTATION IN
APTR01-0048 | qpne duty 23, 2011 137184025 FRED | ve JpEG COMPRESSED DOMAIN
U ritised CCOLOR IMAGING USING TIME-MULTIPLEXED LIGHT
APT2011-0086 e July 25, 2012 131557656 FLED | SQURCES AND MONOCHROME IMAGE SENSORS WITH
DIes MULTE-STORAGE-NODE PIXELS
United o I METHOD AND APPARATUS FOR ARRAY CAMERA PIXEL
APT2011-0081 | 010 February 10, 2012 | 13/371312 FILED | reanoot
. . | United ‘ N IMAGING SYSTEMS WITH COLUMN GURRENT MIRROR
APT2011:0062 | gt Apeif 24, 2012 131454745 FILE ey
APT2041-0065 mewm Ociober 20, 2011 | 13/278010 FILED | TIME-OF-FLIGHT IMAGING SYSTEMS
e METHOE OF DEPTILBASED MAGING UBING AN
APT2011-0067 | J0e January 31,2012 | 137362323 FILED | AUTOMATIC TRILATERAL FILTER FOR 30 STEREO
tates ey
“““““ IMAGERS o
Urited | . e SYSTEMS AND METHODS FOR COLOR COMPENSATION
APT2011-0078 | gen March 08, 2012 131412730 FLED | YO TEMS ANDMEDD

o
besitiadad %mmxm%ﬂxx

Gaorge H. Cave

Executiva Vine Prasident and Genaral Counsed

Senticopductor Componants

Y

ndustries; LLC

#

Date: Lo ardldA. |7,
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- \bp :

e x e | United ] s ger | ASYMMETRIC ANGULAR RESPONSE PIXELS FOR

APT2011:0081 States Fabruary 24, 2012 134404310 FILED SINGLE SENSOR STEREC
e mnae | United e orein e | IMAGING SYSTEMS WITH SELECTABLE COLUMN
APT2011-0083 | grics May 31, 2072 131485867 FILED | e e ot
| Uriited s . ‘ METHOD AND APPARATUS FOR PIXEL CONTROL
APT2011-0080 | 5o o May 10, 2013 13/891480 FILED | o vER Ao
o United e i aaan: - METHODS AND DEVICES FOR IMPROVING DYNAMIC
APT2011-0104 | 57 September 30, 2011 | 13/249881 FILED | oo an N IMASE SENSORS
et IMPLEMENTATION OF A CONFORMAL BUFFER FOR
APT2011-0105 | o oC Apsit 11, 2012 13/444760 FILED | IMAGE TRANSFORMATIONS WITH AUTOMATIC
~ae INITIALISATION

APT2011-0100 | e November 17, 2014 | 14/843582 FILED | STACKED-CHIP BMAGING SYSTEMS

S United N e s (o IMAGE SENSOR WITH FLEXIBLE INTERCONNECT
APTZOTLO1 | e August 22, 2012 13B01B42 FILED CAPABILITIES

APTZ014-0111 mmmm June 22, 2012 13/531444 FILED | FOVEA BASED IMAGIN

g | United | ) R SYSTEM FOR REDUCING DEPTH OF FIELD WITH
APT20T1-0114 States February 08, 2013 13780569 FILED DIGITAL IMAGE PROCESSING
e | United | . N IMAGE SENSORS WITH MULTIPLE LENSES OF VARYING

APT2011-0115 | o010 | September 21,2012 | 131624695 FLED | ol AmiaTIONS

APTZ011:0917 mmw_wm Jaruary 21, 2013 | 13746211 FILED | IMAGING SENSORS WITH OPTICAL CAVITY PIXELS
ARTIO11-0118 mmmw February 27, 204 13778859 FILED | SENSOR POWER SAVING AUTONOMY
APT2011-0421 mwmm May 01, 2013 131875100 FILED | IMAGING SYSTEMS AND METHODS

inittaledye”

George M. Cave

Exeoutive Vics President and Gensral Counsel
wmsmro:a:zo- Componernts Industries, LLG

.Dﬁwﬁmv

FEW 7 W g A £

ﬁ%
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APT2011:0130 | J1ed January 31,2013 | 13/755988 FILED W_ﬁwMMWMmmmﬁw%hmJﬁwﬁmwmwwomm i
APT2011-0132 | J0d May 01, 2013 13/874771 FILED | IMAGING SYSTEMS WITH PLASMONIC COLOR FILTERS
APT2011-0133 | ged May 01, 2013 13/874872 FILED | REDUCED HEIGHT CAMERA MODULES

APT2011-0144 | oed Apri 25, 2013 13/870801 FILED | pCiiO SYSTEMS WITH PROGRAMMABLE FIXED
APT2011-0145 | el February 21,2012 | 13/401607 FILED mmﬁ%ﬁ%&ﬁﬁ%ﬂﬁmwﬁz?w UBING STACKED-
APT2011:0147 | o€l | February 07,2013 | 131762042 FLED | R o At PROCESaNG | PAFTIVE COLOR
I S L [ T e
APT2011-0151 | gie November 28, 2012 | 13/667360 piLep | HICHDYNAMIC RANGE IMAGING USING MULTI-
APT2011-0153 | Jried | May 02, 2013 13/875549 pep | EXPOSURE TIME SELECTION USING STACKED-CHIP
APT2011:0155 | gTied | april 17, 2013 13/865100 FILED | DMMAGE COMPRESSION USING STAGKED-CHIP IMAGE
APT2011-0156 | orion April 25, 2013 13/870387 FILED | MACE FOCUS POJUSTMENT LISING STACKED-CHIP
APT2011-0189 | e May 21, 2012 13/476784 picen | VERTICAL JFET SOLRCE FOLLOWER FOR SMALL PIXEL

Initaled: ﬂ\%\mxﬁ\m\\

George H. Cave

Executive Vice President and General Counsel
wmawnoﬁacoﬁow Oo_suonmam _:acwﬁzmm“ LLC

Dater
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Urited AGING SYSTEMS WITH PER-COLUMN ANALOG-TO-
APT2011-0161 | oo =0 April 22, 2013 13/867871 FILED | DIGITAL CONVERTER NON-UINEARITY CORREGTION
o5 CAPABILITIES
- United e R 5013 | 13777001 _ METHOD AND APPARATUS FOR IMAGE BACKGROUND
APT2012:0001 | o0 o February 28, 2013 13777981 FILED REMOVAL AND REPLACEMENT
APT2012:0002 | grod May 31, 2013 13/906982 FILED | OFTICALLY-CONTROLLED SPEAKER SYSTEM
APT2012:0008 | oo | September 13,2013 | 14/026731 FILED | IMAGERS WITH STACKED INTEGRATED CIRCUIT DIES
APTZ012:0010 | gioe | February 26, 2013 | 13777778 FILED | ACIS SYSTEMS FOR INFRARED AND VISIBLE
APT2012:0011 | el Aprit 10, 2013 13/860157 FILED | IMAGE SENSORS WITH PHOTOELECTRIC FILMS
Had 3 , ) AR 2 .(, ..). “““““ A:M 13 Ty fm.w 3 .
APTZ012:0014 | 900 | August 12,2013 | 131964452 FLED | e e iy BURIED LIGHT SHIELDS WITH
rited BACKSIDE ILLUMINATED IMAGE SENSORS HAVING
APTR012:0017 | o o August 27, 2013 14/071560 FILED | BURIED LIGHT SHIELDS WITH ABSORPTIVE
e ANTIREFLECTIVE COATING
APT2012:0020 | grvon September 18, 2013 | 14/031691 FILED | FIXEL WITH ANTI-DOME AND STRATIFICATION
APT2012:0021 | gied December 27, 2012 | 13/728086 FILED | IMAGING PIXELS WITH DEPTH SENSING CAPABILITIES
APT2012:0024 | ge July 31, 2013 131955765 FILED | MACIIG SYSTEMS WITH CROSSTALK CALIBRATION
raemnaas | United . , I IMAGING SYSTEMS WITH FRONT SIDE ILLLIMINATED

ARTR012:0025 | o o0 July 30, 2013 13/054823 FILED | ek INFRARED MAGING PIXELS

APT012:0027 | o0 July 30, 2013 13/954844 FIED | BACK SIDE LLUMINATED NEAR-INFRARED PIXEL

R a\..,,

Inifialad: o fe N Iritisdedi

Gaorge H. Cave Keith Jacksbn

Exscutive Vice President and General Counsel Prasident and Dirschor
Serniconductor Gompornents Industries, LLC Aptina

Dater &
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APT2012:0028 | 9010 May 02, 2013 13875905 FILED | DASIIC SYSTEMS WITH SEPARATED COLOR FILTER
APT20120032 el iy 26, 2013 131952290 FILED | i L1HT ot b o PIXELS HAVING
w2003 | UM uaso oo qweossmo | miep | METHOD AND APPARATUS FOR PIXEL DATA EXTRENA
APTR012:0038 | o0 | January 08,2013 | 13/736768 FILED | IMAGING SYSTEMS WITH GLEAR FILTERS PIXELS
APT2012:0041 | G010 | uly 11,2013 131940055 FILED | SORTMI BASED HIGH DYNAMIC RANGE IMAGING
APT2012:0045 | ohted | gl 01, 2003 13854834 FILED | OPTICAL AND INFRARED IMAGING SYSTEM
APT2012:0045 | 90000 Apnl 01, 2013 13/854343 FILED | OPTICAL ACCELEROMETERS

APT2012:0048 ontted May 31, 2013 19907574 FLED e SYSTEMS-AND METHODS FOR USER INPUT
APT20120082 dnfted March 28, 2013 131852524 FLED R SENSORS WIiTH COLUNN FAILURE
APT2012:0084 | ol L August27, 2013 | 141011660 FLED | O oo oo TISELS WITH LIGHT GUIDES AND
APT2012-0055 | el September 23, 2013 | 141033881 FILED | MIACE SENSORS WITH IN-PIXEL ANTLBLOOMING
APTR012:0057 | oo May U9, 2013 131590702 Frep | O SET NECTION INAN ANALOG-TO-DIGITAL
APTZ012:0050 | g0 September 23, 2013 | 141054368 FILED | BMAGING SYSTEMS WITH VERIFICATION PIXELS

Baledk e
Genrgs H, Save

Exetutive Vice Freaident and General Counsel
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United | T IMAGING SYSTEMS HAVING LENS SUBSTR o
APT2012:0061 | oo August 14,2014 | 14/460119 FILED | TOTAL INTERNAL REFLECTION MITIGATION o
S STRUCTURES i
APT2012-0062 | United Septorbst 19, 2018, | 141081707 e | SYMMETRY SHARED PIXEL WITH TRIPLE CONVERSION =
States . | GAIN _M 14
. . LL
o United . . BACK SIDE ILLUMINATED GLOBAL SHUTTER IMAGE w
APT2012-0063 | o s September 24, 2013 | 141035794 FILED | SENSORS WITH BACK SIDE CHARGE STORAGE = %
) Q¢
APT2012:-0064 | g o0 September 24, 2013 | 14/035863 FILED | CAPACITATOR IN BSI CARRIER 3
U United —
APT20120065 | o tos August 20,2014 | 141464630 FILED | ARRAY CAMERAS WITH LIGHT BARRIERS L
. | 4
o oy | United | , , | IMAGING SYSTEMS WITH HIGH DIELECTRIC CONSTANT
APT2012-0067 | goo September 18, 2013 | 141030713 FLED | SARRIER LAVER
oy United e o . ; IMAGING SYSTEMS WITH SWITCHABLE COLUMN
APT2012:0071 | oo June 25, 2013 131926857 FILED | s Nt ROL
Srontonnes | United o BACK SIDE ILLUMINATED IMAGE SENSORS WITH BACK
APT2012:0072 | gieS September 11, 2013 | 141024316 FILED | G0k CHARGE STORAGE
. | United " N BACKSIDE ILLUMINATED IMAGE SENSORS WITH
APT2012:0073 | grios August 21,2013 | 13/972249 FILED | STAGKED DIES
corimanma | United _ , e MULTIMODE PIXEL READOUT FOR ENHANCED
APT2012:0074 | oo August 20, 2014 | 141464495 FILED | ACNAMIO BANGE
APT20120076 | g7 August 30,2013 | 141015548 FILED | IMAGING PIXELS WITH IMPROVED DYNAMIC RANGE
. | United . e HIGH DYNAMIC RANGE IMAGING SYSTEMS HAVING
APT2012.0077 | oo August 28,2013 | 14/012784 FLED | e e ARAvS
Unied , | B MAGING SYSTEMS AND METHODS FOR PERFORMING
APT2012:0080 | o August 15,2014 | 141460066 FILED | COLUMN-BASED IMAGE SENSOR PIXEL GAIN
 Stales CADJUSTMENTS
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George H. ﬂnEm

Exetutive Vice President and General Counsel
smponents industries, LLO

Semicanductor

W

Date: MESgR QL T, R

<

a7
.(.W

Page 120f 17

initigled: %
Keith. Jacksér

Prasident and Director
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_ ia
APT2012:0090 | g gy W‘ 2013 131951211 FrLep | MAGING SYSTEMS WITH MODIFIED CLEAR IMAGE
APTZ012:0095 | JTI00 | Augusti3, 2014 141459068 Fiep || SORTING POINT IMAGE SENSORS WITH TILE-BASED
APTIOIR0002 ored | November 27,2013 | 141092611 FLED | VIDEO AND 30 TIME-OF-FLIGHT IMAGE SENSORS
APT2013:0011 | ¢Tio0 | January 16,2014 | 141157492 FILED | e GHT SHIEL D o e SENSORS WITH LIGHT GUIDE
w2000tz | UM agustinoot | tadssios | iep | FLOATING POINT IMAGE SENSORS WITH DIFFERENT
APT2013-0013 | 900 august 13,2014 | 141459213 FILED | et ot ek i LHODS FOR GENERATING
APT2013-0014 | SO0 | August 28,2018 | 141042403 FILED | ARCING SYSTEMS WITH DYRAMIC SHUTTER
APT20130015 | Ll November 26, 2013 | 141090415 _— S LINELS WITH IMPROVED ANALOGSTO-DIGITAL
APTZ013-0018 | g0 August 14, 2013 13067272 FiLeD | MACERS WITH IMPROVED ANALOG-TO-DIGITAL
APT2013:0018 | SO0 Fepruary 25, 2014 | 141180382 FILED | WAGE SERSORS WITH SMALL PIXELS HAVING HIGH
APT2013-0021 mmwmm February 25, 2014 | 14/180687 FILED %.Mwmwmwmmm% mmmwmmw FTH LATERAL ANTH
APT2013.0023 ool August 13,2013 | 13/065582 FILED | MASE SENSORS WITH PIXEL ARRAY SUB-SAMPLING
APT2013.0025 | 900 | Auguston, 2004 | 14/464908 FILED | IMAGE SENSORS WITH SILICIDE LIGHT SHIELDS
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nitialed: JRAFEE
George H. Cave
Executive Vice Pregident and General Counsst
Senticonductor Components ihdustries, LLT
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Date: A QL. 1T 0ty

Prasident and Director
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Unifed

APT2013:0028 | oo February 28, 2014 | 14/194119 FILED | IMAGING SYSTEMS WITH FLIP CHIP BALL GRID ARRAYS
APT2013-0082 DrRd | August 26,2014 | 141469408 FILED | GieoE SERSORS WITH INTER-PIXEL LIGHT BLOCKING
APTZ0I3-0035 | 000 | Augusi08,2014 | 141455752 FiLgp | WACE SENSORS FOR GENERATING FLOATING POINT
APT2013-0039 | B0l November 27,2013 | 141002613 FILED | pACE SENCORS WITH COLOR FILTER ELEMENTS OF
APT2013-0040 | Joted August27, 2013 | 14/011369 FILED | oinbon Pt Ual e o ATHGATING IMAGE
APT2013-0043 | 000 July 15, 2013 131942201 FILED | i ommon s T PARATUS FOR IMAGE FLARE
APT2013-0045 | ed | August20,2013 | 13871712 FILED | AGING SYSTEMS WITH REFERENCE PIXELS FOR
APT2013-0047 | 2050 | Augustzs 3013 | 141012835 Fiep | MACING SYTEMS WITH CROSSTALK REDUCTION
APT2013-0050 | Jred Moy 20, 2014 141290615 FILED | IMAGING DEVICES FOR MOLECULE DETECTION
APT2013-0052 | ool | August 15,2014 | 14/461122 FILED | IMAGING SYSTEMS WITH STACKED IMAGE SENSORS
APT2013-0053 | 9o Noverber 21, 2013 | 14/086336 FILED | O O T O NG IMPGING DEVICE LAYERS
APT2013-0057 | onied February 5. 2014 | 147188311 FILED | |iAGE SEROCHS HAVING PIXEL ARRAYS WITH NON-
] Urited | ) IMAGING SYSTEMS WITH BROADBAND IMAGE PIXELS
APT2013.0050 | o November 25,2013 | 14/089064 FILED | FOR GENERATING MONOCHROME AND COLOR

IMAGES

Beorge H. Cave

Exacutive Vics Prasidant and General Counset

Semicopductor Comporne
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United NN DT , ABSORBING ANGLED BAFFLES FOR STRAY LIGHT
MMMU.M; m.ﬁ be@mwwm m:vme o mﬂmwww_‘m'mr,Mﬂv« ?Qq Mﬂ.m,% f&, Mmmm\mm mumm.mmu mm/wmn.m,momfw
23, TP T » - ‘ X - ”.-..m
APT2013-0061 | giree November 26, 2013 | 141090876 FILED mew%w%wwwmw%M%MMWWMMMMZ HAVING
N United o N ot | IMAGING SYSTEMS WITH INFRARED PIXELS HAVING
APT2013-0066 | g1 o November 27, 2043 | 14/092501 FILED %u%mm,m@wwwﬁmmw Rw@wﬂm% OR LOCATION-
APT2013-0067 | Sried February 18, 2014 | 14/183042 FILED | o O Ay WITHEXT ERNAL CHARGE
APT2013:0069 | oo February 27,2014 | 14/191801 FILED | IMAGING SYSTEMS WITH ACTIVATION MECHANISMS
APTZ0130071 | gio0 February 28, 2014 | 14/103548 FILED | (oS SYSTEMS AND METHODS FOR MONITORING
e | United e e o | BACKSIDE LLUMINATED IMAGING SYSTEMS HAVING
APT2013-00T4 States February 26, 2014 14181208 FILED | AUTOFOCLS FXELS
‘ — T ) MAGE SENSOR SYSTEMS AND METHODS F
APT2013-0075 | Joed February 25,2014 | 14/180859 FILED | PAAGE SENSOR SYSTEMS AND METHODS FOR
APT2013-0088 mmmm February 21, 2014 | 14/186771 FILED | IMAGERS WITH ERROR CHECKING CAPABILITIES
e | United | N . e IMAGE SENSORS WITH COLUMN MEMORY REPAIR
APTZ013-0090 | gried February 20, 2014 | 14/188542 FILE i
T SEERG MAVING AL SER SR SIRCLITR
APT2013-0001 | gried February 25, 2014 | 14/159939 FLED | e ESSING CIRCUITR
APT2013-0088 | gin Februsry 20, 2014 | 141185614 FILED | IMAGE SENSORS WITH ANTHECLIPSE CIRCUITRY
Iriitisded; o Sl imtialedt
Basrge H. Cave Kelth Jackstn
Execulive Vics President and General Counsél Prasident and Director
ﬂ%iqcmmzn\moﬂ Compongnts Industrigs, LLC Aptina Imaging Oeﬁc}ma: N
2 DL w,..wu f/tw.:,,fw Date: 24 M....wwk,,...", i i
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oran e | United SR N . IMAGING SYSTEMS WITH IMAGE PIXELS HAVING
APTZM3-0085 | o0 Novemyber 25, 2013 | 14/089557 FILED | o ant b ReSoONSTY
APT2013-0103 mmmm March 25,2014 | 141228129 FILED | MULTI-ARRAY IMAGING SYSTEMS AND METHODS
APT2013-0104 mmmm Fabruary 13, 2014 | 141180237 FILED | ADAPTIVE IMAGE SENSOR SYSTEMS AND METHODS
e United " | e IMAGING SYSTEMS WITH PIXEL ARRAY VERIFICATION
APT2014-0013 | go 1EC March 31, 2014 141231694 FILED | o
] | United [T D— TOUCH PANELS WITH DYNAMIC ZOOMING AND LOW
APTZ008-53062 States September 26, 2012 | 13627820 - FILED EROFILE REZELS
. United e e e | ARITHMETIC MEMORY WITH HORIZONTAL BINNING
APT2MS-0081 | oo February 04, 2014 147274 FLED | ~aoaARILITIES FOR IMAGING SYSTEMS
- FAILSAFE TMAGE SENSOR WiTH REAL FiME INTESERY
ART201-0113 | oo Septamber 22, 2014 | 141492686 FILED | CHECKING OF PIXEL ANALOG PATHS AND DIGITAL
Slates ;
DATA PATHS
- METHODS FOR FORMING BACKSIDE TLUMINATED
ARTZ009-0006 | rioo March 17, 2014 14215975 FILED | IMAGE SENSORS WITH FRONT SIDE METAL
St _REDISTRIBUTION LAYERS
APTZ010-0022 | orood | May 27 2014 14/287907 FILED | IMAGERS WITH DEPTH SENSING CAPABILITIES
- . METHOD OF FABRICATION OF AN ARRAY OF GRADED
AFTZ010-0123 | gron May 19, 2014 141281263 FILED | REFRACTIVE INDEX MICROLENSES INTEGRATED IN A
S IMAGER SENSOR |
ABT2011-0030 mmmm Fehruary 03, 2014 | 141171181 FILED | PUMPED PINNED PHOTODIODE PIXEL ARRAY
e Unjted s o o PIAGE SENSORS WITH DARK PIXELS FOR REAL-TIME
APT2011-0083 | aien May 15, 2014 1RZTI0H FLED | VERIFICATIONDE IMAGING SYSTEMS
APT2008-5074 | 00 March 21, 2044 141222215 FLED | PLASMONIC LIGHT COLLECTORS

initiated, AFE

George H. Cave

Exsoutive Vige President and General Couingel
Sernicopduntor Gomponents Industries, LLC
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Urited | ALIGNMENT MARKS AND ALIGNMENT METHODS FOR
APT2011-0057 | SCS September 23, 2014 | 14/494215 FILED | ALIGNING BACKSIDE COMPONENTS TO FRONTSIDE
8 COMPONENTS IN INTEGRATED CIRCUITS
APT2011-0163  gion February 8, 2013 | 13763249 FILED | DATKEDE TRENCH ISOLATION i BSILCIS
| o JAGING SYSTE , : AL CH 4C :
APT2011:0098 | 9O | apdi 29, 2013 131872685 FILED | MASHIS SYSTEMS WITH SIGNAL CHAIN VERIFIGATION
ﬁ np | United | o COLOR FILTER ARRANGEMENTS FOR FUSED ARRAY
APT2012:0034 | griecd November 27, 2013 | 141091827 FLED | GoLORTILTERART
APT2012:0085 | 9rhed | August27.2014 | 141470584 FILED | RANGE MODULATED IMPLANTS FOR IMAGE SENSORS
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Gearge H. Cave

Exenutive Vica Fresident and General Counsel
Semiconductor Components Industries, LLG
Date A LSPGOy
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