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ASSIGNMENT

WHEREAS, Aptina Imaging Corporation, a Cayman Islands company with its office address at ¢fo
intertrust Corpcrat;on Services (Cayman) Limited, 190 Elgin Avenue, George Town, Grand Cayman
KY1-9005, Cayman Isiands (the “Assignor’), owns certain issued worldwide patents and patent
applications as specifically set forth in the atlached Scheduls A;

WHEREAS, Assignor desires to assign any and all right, title 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, continuation-in-part, divisional, international, foreign,
regional and convention applications corresponding thereto, and any and all Letters Patent of the U.S.
and countries and regions foreign thereto which may grant or have granted thereto or be lodged in
relation thereto, any reissue or reexamination thersof or to be obtained therefor, any renewals, or
substitutes thereof, and any and all priority righls or priority claims, International Cenvention 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 thersto which may be publishied, which may grant, or have granted thereto
or be lodged in relation thereto, and other benefits accruing to or fo accrue to Assignor with respect to the
filing of applications for patents or securing of patents in the U.8, and countries foreign thereto (the
“Patent Rights");

WHEREAS, Semiconductor Components Industries, LLC, a limited liability company of the State
of Delaware, U.5.A. with its principal place of business at 5005 East McDowell Road, Phosnix, Arizona
85008 U.S A (the “Assignee”) desires to obtain any and all, right, title, and interest of Assignor in and to
the invention(s), the Patent Rights, and in, to, and under any and all Letlers Patent lo be obtained
therefor;

WHEREAS, Aptina Imaging Corporation, a 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 said Assignee’s legal
representatives, successors and assigns, any and all of the entfire right, fitle and inferest in and to the
invention(s), Patent Rights, and any and all Letters Patent to be obtained therefor;

UPON SAID CONSIDERATION, the Assignor hereby covenanis 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 reguest; without further or additional consideration, execute such additional
sssagnmenis and other writings and do such additional acts as said Assignee may deem reasonably
necessary or desirable to perfect the Assignee's enjoyment of this grant, and render necessary
assistance in making application for and oblaining 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 fransactions
involving such Patent Rights, and by executing preliminary stalements 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 both parties:
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UPON SAID CONSIDERATION, Assignor represents and warrants that Assignor has the right,
fitle, and authority to execute this Assignment and to convey any and all right, title, 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 sald Assignes, its successors, and assigns, or anyone i
may properly designate, to apply for Lelters Patert in the U.S. 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 patents and/for
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 assignments in any country
of the world, This Assignment will be governed by the laws of the State of Arizona of the United States of
America.

iIN WITNESS WHEREQOF, the Assignor heraunto has executed this Assignment upon the dale
indicated below.

1 ;g 1 e
Date: n:i" d ( {.\ ;"} i\\&‘ﬁ 5"’@ & {“ § {al’{v fivf B}f ’% d -~ '7-’ i
Keith Ja,@k&@n
Presidentand Director
Aptina Imaging Corporation

STATE OF ARIZONA §
§
COUNTY OF MARICOPA  §

On this Lﬁfdﬂy of ¥ 0. w g*{i? . 2014, before me a Notary Public in and for said
county, personally appeared Keith Jackson who executed the foregoing instrument and acknowledged
that he signed, sealed and delivered the same instrument as a fres and voluntary act for the purposes
and considerations therein expressed.

i i @ LA z’j‘s{{a}fwz“n

Notary Public

My commission expires: ?ix g U‘ o 7{? “}

REBECCA NEWNAM
Hotary Public - Arizana
Maricops County S

* sy Comm. Exg!ms Mar §, 2048
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The Assignee hereby acknowledges and accepts the foregoing assignment of rights by Assignor.

IN TESTIMONY WHEREQF, the Assignee, by its undersigned officer, confirms its acceptance on
the date and in the place set forth below. -

R :
A\
pate: DY Cembie (T80 00y oy plese I G

George M. Cave
Executive Vice President and General Counsel
Semiconductor Components industries, LLC

STATE OF ARIZONA §
&
COUNTY OF MARICOPA §

eyl U i
Onthis | 1 day of _ .04 b | 2014, before me a Notary Public in and for said
county, personally appsared George H. Cave who executed the foregoing instrument and acknowledged
that he signed, sealed and delivered the same instrument as a free and voluntary act {or the purposes
and considerations therein expressed.

Kb e alondqq
Notary Public

HEBBCLA NEWHAM
Notary Publie - Arlzons
Maricops Coungy

; e N “.-s
$ N ] K} PR & _f . RN §AY
My commission expires: f\ﬂ‘&, (b *2 ;20 ¥
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SCHEDULE A

~
™
©
(=]
" United a1 o613 | 14icaRT0 " IMAGING SYSTEMS WITH VISIBLE LIGHT SENSITIVE =
201 3~ , : 2013 08¢ ~ \ s . WA
APTR0T3-0008 | gropeg | November 21, 2013 | 141080705 FLED | pXELS AND INFRARED LIGHT SENSITIVE PIXELS E
P SYSTEMS AND METHODS FOR OFERATING TMAGE 2w
APT2013-0086 | o May 29, 2014 141290614 FILED | SENSOR PIXELS HAVING DIFFERENT SENSITIVITIES = o
tates AND SHARED CHAR < o
N United , , , IMAGING SYSTEMS WITH THROUGH-OXIDE VIA 3
APT2013-0008 | gil o February 27, 2014 | 141191965 FILED | o ions &
2 A e o
o T - cn | IMAGE BENSORS WITH THROUGH-OXIDE VIA m
APT2013:0105 | 900 Aprt 16, 2014 141264156 FLED | STRUCTURES u
e | Unitted I st = | IMAGING GIRCUITRY WITH ROBUST SCRIBE LINE
APT2013:0106 | goos May 05, 2014 141270236 FILED | Ol RueTURES
APT2013-0107 | e May 05, 2014 141270233 FILED | IMAGE SENSCRS WITH REDUGED STACK HEIGHT
APT20140010 | oned May 27, 2014 4/288201 FILED | IMAGERS WITH ERROR GENERATION CAPABILITIES
o THAGING SYSTEMS FOR INFRARED AND VISBLE
APT2014:0017 | gie June 26, 2014 141316548 FILED | IMAGING WITH PATTERNED INFRARED CUTOFF
tates FILTERS
g | Unted - ied IMAGING SYSTEMS AND METHODS FOR MITIGATING
APT2014-0018 | 900 April 28, 2014 141264984 FILED | e o U NT AN ERRR
APT2014-0032 | g ion May 01, 2014 141267695 FILED | IMAGING SYSTEMS WITH PHASE DETECTION PIXELS
e .| United s , e | IMAGING SYSTEMS MAVING IMAGE SENSOR PIXEL
APT2014-0048 | geies e 03, 2014 141295203 FILED | sRRAYS WITH SUB-PIXEL RESOLUTION CAPABILITIES
ot | United ., | P ) IMAGE SENSORS WITH METALLIC NANOPARTICLE
APT2014-0057 | el May 30, 2014 §4201626 FiLED | DACE SENSURS
tintoct RIEL T
Irsifimled e Sy fe Initfaled @0 o
Genrge H. Save Keith Jatkion
Excoutive Vice President and General Caunsel , Prasident and Direstor

Samiconductor Components industries, LLC

Date: gL A0 T, S0t
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1] AR 00
i o4
P {nited N . " T IMAGE PROCESSING METHODS FOR IMAGE BENBORS 0
APT2014-0078 States June 34, 20148 14318867 FILED WITH PHASE DETECTION PIXELS 0
ART2014-0078 | United . A O A PIXEL ARFANGEMENTS FOR MAGE SENSORS WITH =
US02 States June 30, 2014 14/319918 FIRED | olASE DETECTION PIXELS =<
. S Linited L ‘ " METHQD AND SYSTEM FOR SYNCHRONIZING A FLASH W
APT2007-0928 | o o0 July 30, 2008 12/182375 FILED 10 AN IMAGER R
- o8
AFT2000-184 MMMMMM April 07, 20111 13/082040 FILED SYSTEMS FOR VERTICAL PERSPECTIVE CORRECTION %
United ‘ . o _ . . . v —i
APT2000-0176 ﬁwmmmw August 20, 2010 12/860610 FRLED IMAGE SEMSORS WITH ANTIREFLECTIVE LAYERS _._.“._._
. : (44
e {nited o e . " - RAAGING BYSTEMS WITH INTEGRATED BTERED
APT2009-5002 | oo o0 June 03, 2010 12793645 FIED | Soe
iy A {United e ~ ens i e COMMON ELEMENT PIXEL ARCHITECTURE {CEPAYFOR
APTZ2000-8010 States Aprl 25, 2011 13QQIGTT FRED | EAST SPEED READOUT
Usted . - SYSTEMS AND METHODS FOR LUMINANCE-BASED
AFTINNG-5044 Stat m, s August 11, 2011 TA0R2R2 FILED SCENE-CHANGE DETECTION FOR CONTINUIDUS
AUTOFQCUS
. Urited . Ao A RO " METHOD AND APPARATUS FOR DETERMINATION OF
APTI0NR-E71 Siates May 10, 2012 134468081 FRHEDR ORJIECT TOROLOGY
. e United e ELECTRONIC DEVICES WITH CANMERA-BASED USER
APTZ2008-8072 States Octaber 25, 2012 13/880920 FILED INTEREACES
| APT2009-5073 | mmMmM February 02, 2012 | 13/365039 FILED | PLASMONIC LIGHT SENSORS
| APT2009-8075 | Lnited Qctober 25, 2012 | 13660920 FILED | VIDEO QVERLAY SYSTEMS
AFTZO00-5076 | or o Ootobar 25, 2012 | 13/660030 FLED | ORTICAL INPUT DEVICES
fnitialed; / Nﬁ%vm«s«a,,.‘ Sammma% 3 L
Gearge H. Cave Ketth Jatkson
Exacutive Vice President and General Counsel President and Diventar
Semicogductor Components industries, LLC i




| N ' United | o . . METHODS OF OFERATING SYSTEMS HAVING OPTICAL
| APT20008079 | o o0 October 25, 2012 | 19/660911 FILED | Wbt DEvicES
| CMOS MAGE SENGOR WiTH GLOBAL SHUTTER, ROLLING
L  United | - SHUTTER, AND A VARIABLE CONVERSION GAIN. HAVING
| APT2010-0030 | g June 03, 2011 131153369 FILED | PIXELS EMPLOYING SEVERAL BGMD TRANSISTORS
! | olales | COUPLED TO A SINGLE PHOTODIODE AND DUAL GATE BCMD
| |  TRANSISTORS FOR CHARGE STORAGE AND SENSING
APT2010-0047 | J1ed Navember 11, 2011 | 13/204951 FILED | DIELECTRIC BARRIERS FOR PIXEL ARRAYS
T United | | | |  STACKED PIXELS FOR HIGH RESOLUTION CMOS
APT2010-0054 | gites dune 03, 2011 13/153055 FILED | IMAGE SENSORS WiTH BCMD CHARGE DETECTORS
| ' United Y . CFA RESIST SILYLATION FOR LIMITING COLOR
APT010-6018 | giates September 01,2011 | 131223594 FILED | (NTERACTIONS AND IMPROVING CROSSTALK
APT2011-0003 | g€ January 18, 2012 | 13/353503 FILED | STRUCTURED LIGHT IMAGING SYSTEM
NI FIGHLY SENSITIVE IMAGE SENSOR BIXEL WIFH PIXEL
APT2011-0005 | o1teC July 08, 2011 131176045 FILED | PHOTODIODE ACTIVE REGION ARRANGED AS
RESONATOR
| United ., | | ARRAY CAMERA HAVING LENSES WITH INDEPENDENT
APT2011-0007 | ¢ February 28, 2011 | 13/036334 CRiLED | AR
. United | ._ e - STEREOSCOPIC IMAGING MODULE PAIR TONE
APT2011:0013 | g August 30, 2011 13221039 FILED. | 2ot aaat Mo
T Uit ) | . | FERROFLUID CONTROL AND SAMPLE COLLECTION
APT2011-0021 | gied June 29, 2011 131172105 FILED | FORROPLUID CONTROL AND SAM
United N e | CMOS IMAGE SENSOR WITH BUILT IN CORRECTION
APT2011-0028 | gie Aprit 26, 2011 131093208 FiLED | SHOS IMAGE SERISOR
United , T CMOS IMAGE SENSOR WITH MULTISAMPLING ADG
APT2011-0035 | Jhited September 09, 2011 | 13/228502 FILED | USING SAR (SUCCESSIVE APPROXIMATION REGISTER )
““““ AND MULTIPLE RAMP

3eorge. H. Cave
Executive Vice President and General Counset

Sermicogductor Components Industies, LLC
ALAs 1, 20
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Keith Jackson
President.and Director
Aptina Imaging Corporation
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nited METHOD OF SELECTIVE APERTURE SHARPENING AND
APT2011-0038 | 2009} e 16, 2011 191161647 FILED | HALO SUPPRESSION USING CHROMA IN CMOS
States ” Wiish
| IMAGERS
APT20110038 | 000 | September 07, 2011 | 13/226620 FILED | CORRELATED DOUBLE SAMPLING
woronts nnge | UNEd e o1 . OPTICAL ISOLATION OF OPTICALLY BLACK PIXELS IN
APT2011-0042 | 000 August 16,2012 | 13587210 FILED | Sl oOLe
APT2011-0043 | gi°% | November 05,2012 | 13/669180 FILED | RESONANCE ENHANCED ABSORPTIVE COLOR FILTERS
APT2011-0044 | g8 iy 23, 2012 13/556009 FILED | STACKED IMAGE SENSOR PACKAGING STRUCTURE
APT20110045 | o0 | juiy 20, 2011 131187237 FILED | SUPER-RESOLUTION CAMERA WITH ON-CHIF OPTICS
snonas | United s e . o | METHOD AND APPARATUS FOR FRAME ROTATION IN
APT2011-0046 | gron | July 20, 2011 13/194023 FiEn | T D A S FOR P
o | | CHOLOR MAGING USING TIME-MULTIBLEXED TIBHT
APT2011-0086 | DLy 95, 2012 131557656 FILED | SOURCES AND MONOCHROME IMAGE SENSORS WITH
s MULTI-STORAGE-NQDE PIXELS
| United ota | aamrias METHOD AND APPARATUS FOR ARRAY CAMERA PIXEL
APT2011-0081 | DPREY ) pepruan 10,2012 | 130371392 FILED | Mt HOb
, | United o oo , IMAGING SYSTEMS WITH COLUMN CURRENT MIRROR
APT2011-0082 | MO0 aprit 24, 2012 130454745 FiLep | MAGING S
APTZO1-0085 | onc0 | October 20,2011 | 13/278010 FILED | TIME-OF-FLIGHT IMAGING SYSTEMS
- WMETHOD OF DEPTH-EASED MAGING USING AN
APTZ011-0067 | g January 31,2012 | 13/362323 FILED | AUTOMATIC TRILATERAL FILTER FOR 3D STEREQ
ates ory
“““““ IMAGERS
oianars | United et o o . o | SYSTEMS AND METHODS FOR COLOR COMPENSATION
APT20110078 | 90O maren 0, 2012 | 13612730 FILED | oF oTEME ARD METHS

Ew.mmwmm“&,w%m% pe

Gaorge Mo Cave
Exacutive Vice Prasident and General Counsal
Semicopductor Components Industries, LLO

P 3

3 P .u.v,‘. T .. 0.8
Date: BB SLFBA04A 1T, Aoiy

..... L)

Keith Jaghson
President ang Director
ing Carporation
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ne \hp -
- <
era s | United o rcendan | ASYMNETRIC ANGULAR RESPONSE PIXELS FOR ©
APT2011-0081 | g0 Fobruary 24, 2012 | 13/404310 FILED | G b aoSon arEans S
. Linited \ on - . IMAGING SYSTEMS WITH SELECTABLE COLUMN =
X 2 f b -
APT2011-0083 Qintas dMay 31, 2012 13/485867 FILED POWER CONTROL e M
=
- United N i . METHOD AND APPARATUS FOR PIXEL CONTROL i
APT2011-0080 | S o0 May 10, 2013 13/661460 FILED | SiGNAL VERIFICATION N
United e . N METHODS AND DEVICES FOR IMPROVING DYNAMIC 0
APT2011-0104 | g0 September 30, 2011 | 13/240881 FILED | e e ARE SENSORS 3
Urited IMPLEMENTATION OF A CONFORMAL BUFFER FOR i
ART2011-0105 | gies April 11, 2012 131444760 FILED | IMAGE TRANSFORMATIONS WITH AUTOMATIC F..
States INITIALISATION o
APT2011-0100 | g090 November 17, 2014 | 14/543582 FILED | STACKED-CHIP IMAGING SYSTENS
e e | United . RS - IMAGE SENSOR WITH FLEXIBLE INTERCONNECT
ART201 40110 Siates August 22, 2012 1375891642 FiLED CAPABILITIES
APT2011 | gl Jure 22, 2012 13/531444 FILED | FOVEA BASED IMAGING
| Uniited ) N " SYSTEM FOR REDUGING DEPTH OF FIELD WITH
APT2011-0114 States February 06, 2013 13/760589 FILED DIGITAL IMAGE PROCESSING
United ( arre | | IMAGE SENSORS WITH MULTIPLE LENSES OF VARYING
APT2011.0115 | ge September 21, 2012 | 13/624695 FILED | B ARIZATIONS
APT2011-01717 mmmm January 21, 2013 | 13/746211 FLED | IMAGING SENSORS WITH OPTICAL CAVITY PIXELS
APT011-0118 mmmm February 27, 2013 | 13/778850 FILED | SENSOR POWER SAVING ALUTONOMY
APT2014-0124 mmmm May 01, 2013 13/B75100 FILED | IMAGING SYSTEMS AND METHODS

3 o
initialad: %\ mwmw W i

George M. Cave
Exgoutive Vice Prasident and-General Counsel
Semiconductor Components industies, LLC

Dater 30 08 AL 7 R0
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APT2011-0130 | g January 31,2013 | 13/755088 FILED w&wwwmwwmmmﬁmmﬂlm%ﬂﬁ@oﬂﬂm@ﬂ%&%@q_zm
APT2011-0132 WMMMM May 01, 2013 13/674771 FILED | IMAGING SYSTEMS WITH PLASMONIC COLOR FILTERS
APT2011-0133 | STted May 01, 2013 13/874872 FILED | REDUCED HEIGHT CAMERA MODULES

APT2011-0144 | g0 April 25, 2013 13870801 FILED | MAGING SYSTEMS WITH PROGRAMMABLE FIXED
APT2011-0145 | oo February 21,2012 | 131401607 FILED mmq%%%ﬁﬁm%ﬁ%ﬁ%m@m.zprm USING STACKED-
APT2011-0147 | go February 07, 2013 | 13/762042 FILED | S e arion IMAGE PROCESaNG | DAFTIVE COLOR
APT2011:0151 | g November 28, 2012 | 13/687380 FLED | e pice | OF IMAGING USING MULTL
APT2011-0153 | 5o May 02, 2013 13/875549 FILED | EXPOSURETIME SELECTION USING STACKED-CHIP
APT2011:0155 mmwm April 17, 2013 13/865100 FILED _mymﬂww.mmyaﬂmmmm ION USING STACKED-CHIP IMAGE
APT2011-0156 mmmm Apri 25, 2013 13/870387 FILED “ﬁwmm mmmmw%wémgmzq USING STACKED-CHIP
APT2011-0158 | oo May 21, 2012 131476784 FLED | o mase seaeoms | O--OWERFOR SMALL FIXEL

Initialed WM%W

George H. Cave

Exenutive Vice President and General Counsel
wmamnoﬁmcﬁo_‘ Gomponents Industriss, LLC

Sogtis 17 %@@
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Initialed: <
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President and Director
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nited IMAGING SYSTEMS WiTH PER-COLLIMN ANALDG-TO-
APT2OM10181 | oo Al 22, 2013 131867971 FILED | DIGITAL CONVERTER NON-LINEARITY CORREDTION
s CAPABILITIES

. United L e . METHOD AND APPARATUS FOR IMAGE BACKGROUND
; : A 1 ) - X ¢ F [ NI )
APT2012:0001 | g o February 26, 2013 | 137777991 FILED | eVt ANG Rent aeEien
APT2012-0008 m%mm May 31, 2013 131906982 FILED | OPTICALLY-CONTROLLED SPEAKER SYSTEM
APT2012-0008 mm_mm September 13, 2013 | 14/026731 FILED | IMAGERS WITH STACKED INTEGRATED CIRCUIT DIES

| United o e oo e IMAGING SYSTEMS FOR INFRARED AND VISIBLE
APTZN 20010 States Fabruary 26, 2013 13777778 FILED IMAGING
APTZ012:0011 mmmm Aprit 10, 2013 13/BRO15T FILED | IMAGE SENSORS WITH PHOTOELECTRIC FILMS
e | United e sen g e IMAGE SENSGRS HAVING BURIED LIGHT SHIELDS WiTH
APT2012:0014 | ges August 12, 2013 131064462 FILED | o imert EOTive COATNG
Uned BACKSIDE LLUMINATED IMAGE SENSORS HAVING
APT2012-0017 | gres August 27, 2013 141097560 FILED | BURIED LIGHT SHIELDS WITH ABSORPTIVE
States ANTEFLECTIVE COATING

APT2012:0020 | o100 September 19, 2013 | 14/031691 FILED | PIXEL WITH ANT-DOME AND STRATIFICATION
APTZ012-0021 mmwm December 27, 2012 | 13/728086 FILED | IMAGING PIXELS WITH DEPTH SENSING CAPABILITIES

- United " I e IMAGING SYSTEMS WITH CROSSTALK CALIBRATION
APTR012.0024 | oo July 31, 2013 13/055765 FILED | EOT

e | Lnited e e . IMAGING SYSTEMS WITH FRONT SIDE ILLUMINATED

APTAIZ0028 | avstes Suly 30, 2013 151654823 FLER | GEAR INFRARED IMAGING PIXELS
ApT20120027 | goned July 30, 2043 131054844 FILED | BACK SIDE ILLUMINATED NEARINERARED RIXEL
Initislad: R Ol nitiatad:

George M. Uave
Executive Vics President

and General Counsal

Semiconductor Componaents Industries, LLC

Dt AL ARAL

P ey
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Kedth Jacksbn
President and Director
Aptina limaging Corporation
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APT2012:0028 | ge May 02, 2013 13875005 FILED Wm,w%mm«m,mmﬁmgm WITH SEPARATED COLOR FILTER
pravzooz | UM oo ooim  ramszeo  puep | MAGING SYSTEMSWITH IMAGE PIXELS HAVING
20120035 | UM uayaogors twessess  miep | METHOD AND APPARATUS FOR PIXEL DATA EXTREMA
APTZ012:0039 | gricd | January 08, 2013 | 13/736768 FILED | IMAGING SYSTEMS WITH CLEAR FILTERS PIXELS
APT2012:0041 | US| Gy 44, 2013 13/040055 FILED | SocbiEBASED HIGH DYNAMIC RANGE IMAGING
APT2012-0045 | 400 | April 01, 2013 13/554834 FILED | OPTICAL AND INFRARED IMAGING SYSTEM
APT2012-0048 | SiE0 Apri 01, 2013 13/854343 FILED | OPTICAL ACCELEROMETERS

APTZ012:0088 | §r1od May 31, 2013 131907574 FiLED | IMAGING SYSTEMS AND METHODS FOR USER INPUT
APT2012:0052 | oo yarch 28,2013 | 131652524 FILED | npOF SENSORS WiiTH COLUMN FAILURE
APT2012:0054 | giied August27, 2013 | 14/011660 FILED | e o iy LIGHT GUIDES AND
APT2012:0085 | oo Septermber 23, 2013 | 141033851 FILED | ARSE SENSORS WITH IN-PIXEL ANTIBLOOMING
APTZ012-0087 | orod May 09, 2015 131890702 Fep | QETSET INIECTION IN AN ANALOG-TO-DIGITAL
APT2012.0050 | ool Septebar 23, 2013 | 141034365 FILED | IMAGING SYSTEMS WITH VERIFICATION PIXELS
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AFT2012-00861 C.z_wma - August 14, 2014 14/460119 FILED TOTAL wz.ﬁmmzb,r mmmrmﬂjOz Mt ﬁ@\yﬁoz (=]
States , .
STRUCTURES L
APT2012-0062 Uhnited September 19, 2013 | 14/031767 FILED m,_\.ggmax& SHARED PIXEL WITH TRIPLE CONVERSION m
Stales SAIN _M o
. LL.
. : United . , BACK SIDE {LLUMINATED GLOBAL SHUTTER IMAGE L
APT2012-0063 States September 24, 2013 | 14/035704 FiLED SENSORS WITH BACK SIDE CHARGE STORAGE M m
. 0 o
APT2012-0064 M,M“MMM September 24, 2013 | 14/035863 FILED CAPACITATOR IN BSI CARRIER %
United m
APT2012-0065 mm ﬂMm August 20, 2014 141454630 FILED ARRAY CAMERAS WITH LIGHT BARRIERS E
‘ ‘ (14
. o United < . ; IMAGING SYSTEMS WITH HIGH DIELECTRIC CONSTANT
APT2012-0067 States September 1 8, 2013 $4/030713 FILED BARRIER LAYER
, - Uinited : . - MAGING SYSTEMS WITH SWITCHABLE COLUMN
APT2012-00771 States June: 28, 2013 131826657 FILED POWER CONTROL
- . United M BACK SIDE ILLUMINATED IMAGE SENSORS WITH BACK
APT2012-0072 States September 11, 2013 | 14/024318 FILED SIDE CHARGE STORAGE
, . United S . - BACKSIDE ILLUMINATED IMAGE SENSORS WITH
| APT2012:0073 | goe August 21, 2013 131972249 FILED | STACKED DIES
" United : oy MULTIMODE PIXEL READOUT FOR ENHANCED
APT2012-0074 States August 20, 2014 , 14/484495 FILED  DYNAMIC RANGE
APT2012-0075 mm MMM August 30, 2013 14/015548 FILED IMAGING PIXELS WITH IMPROVED DYNAMIC RANGE
s ¥y United ; : : - HIGH DYNAMIC RANGE IMAGING SYSTEMS HAVING
APT2012-007 States August 28, 2013 14/012784 FLED CLEAR FILTER PIXEL ARRAYS
United . IMAGING SYSTEMS AND gmﬁi@@m FOR PERFORMING
APT2012-0080 w# .ﬂ,m August 15, 2014 14/460966 FILED COLUMN-BASED IMAGE SENSOR PIXEL GAIN
BEs ADJUSTMENTS
Initialed: initialed: .M:
Geagrge H. Cave Keith Jack$erd
Executive Vice President and General Counsel Presidant and Bireclor
Semicopductor Gompaenents industries, LLC bnz:mv gmmsm Corporation
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g

APT2012:0000 | oo Judy 28, 2013 13/951211 FILED Wﬁ%m@ SYSTEMS WITH MODIFIED CLEAR IMAGE
APT2012:0005 | U000 | August13, 2014 14459068 FILED | [ 0 POINT IMAGE SENSORS WiTH TILE-BASED
APT2013.0002 | piod | November 27,2013 | 141002611 FLED | VIDEO AND 30 TIME-OF-FLIGHT IMAGE SENSORS
APT2013-0011 | e Jaruary 16,2014 | 141157492 Fiep | SLOBALSHUTTER IMAGE SENSORS WITH LIGHT GUIDE |
APT2013-0012 aoited | August12, 2014 | 141458108 FLED | oo G POINT MAGE SENSORS WITH DIFFERENT
APTZ012.0013 | il | August 12,2014 | 14450213 FILED | et Mo Ch e et oDs FOR GENERATING
APT2013.0014 | 0000 | August 28,2013 | 141012403 FILED | MAGING SYSTEMS WITH DYNAMIC SHUTTER
APTZUI30018 | 0 November 26, 2013 | 141000415 FLED | LS WITH IMPROVED ANALOG-TO-DIGITAL
APT20130018 | OO0 | agust 14,2018 | 131967272 FILED | (MAGERS WITH IMPROVED ANALOG-TO-DIGITAL
APT2013:0019 | glitee February 25, 2014 | 14/189382 FLED | IECE SETSORS WITH SMALL PIXELS HAVING HIGH
APT013-0021 | g el February 25, 2014 | 14/189687 FiLep | IMAGE SENSOR PIXELS WITH LATERAL ANTI-
APT2013-0023 | DU agueriseote | raveessez FILED | MASE SENSORS WITH PIXEL ARRAY SUB-SAMPLING
APT2013-0026 | 900 | August20, 2014 | 147464408 FILED | IMAGE SENSORS WITH SILICIDE LIGHT SHIELDS

&
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APT2013-0020 | Sied February 28, 2014 | 14/194119 FILED | IMAGING SYSTEMS WITH FLIP CHIP BALL GRID ARRAYS
APT2013:0032 | 2000 August 26,2014 | 14i460498 FILED | MROE SENSORS WITH INTER-PIXEL LIGHT BLOCKING -
APTZ0NA0035 | OO0 AugUSI08, 2014 | 141455752 FILED | v CF SENSORS FOR GENERATING FLOATING POINT m
APT2013:0030 | g% | November 27,2013 | 141092613 FILED | MAGE SENSORE WITH COLOR FILTER ELEMENTS OF -
APT2013:0040 | 9o august27,2013 | 140011360 FILED | ginion pb vaL e o s SITIGATING IMAGE
APT2013-0043 | Do July 15, 2013 13/942201 FILED | it 00 FAHD APPARATUS FOR IMAGE FLARE
APT2013-0045 | o0 | August 20,2013 | 13/971712 FILED | S T o REFERENCGE PIXELS FOR
APT2013-0047 | giiof  August28, 2093 | 141012835 FLED | MACRIC SYETEMS WITH CROSSTALK REDUCTION
APT2013-0050 | J0 | May 20,2014 141200615 FILED | IMAGING DEVICES FOR MOLECULE DETECTION
APT2013-0082 | 9o | August 15,2014 | 14M461122 FILED | IMAGING SYSTEMS WITH STACKED IMAGE SENSORS
APT2013-0053 | gio November 21, 2013 | 14108633 FILED mmWN@%M%MM%M%%%%%%m DEVICELAYERS
APT2013-0087 | geion February 25, 2014 | 14/180311 FILED | ot SEREONS e G PIXEL ARRAYS WITH NON-
| United - . IMAGING SYSTEMS WITH BROADBAND IMAGE PIXELS
APT2013-0050 | et November 26, 2013 | 14/080064 FILED | FOR GENERATING MONOCHROME AND COLOR
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APT2013-0080 | S pobrary 20,2014 14/185816 FILED .m%%m%%%m%w BAFFLES FORSTRAYLIGHT
APTZ013.0061 | oo November 26,2013 | 14080876 | FILED | ho OGS SYSTEMS WITHIMACE PIXELS HAVING
APT2013-0064 | S0 | popnuary 11,2014 | 147178068 FiLED oy s P WELS HAVING
APTZ013-0066 | oo November 27, 2043 | 14/082501 FILED %mewnﬂwmwﬁw v md_w@%mm% OR LOCATION-
APT2013-0067 | oC0 February 18,2014 | 14/133042 CFILED | MIASE SENSOR JREAY WITH EXTERNAL CHARGE
APT2013-0060 | gooe | February 27,2014 | 14/191891 FILED | IMAGING SYSTENMS WITH ACTIVATION MECHANISMS
APT2013-0071 | o0 February 28, 2014 | 14/103548 FILED | o o DTS fiuD METHODS FOR MONITORING
AFT2013-0074 | grod February 26, 2014 | 14/191209 FILED | DOCESIDE LLOTINATED IMAGING SYSTEMS HAVING
APT2013-0075 | oo February 25,2014 | 14/180850 FiLep | ACE SENSOR SYSTEMS AND METHODS FOR
APT2012-0088 Lhed February 21, 2014 | 141186771 FILED | IMAGERS WITH ERROR CHECKING CAPABILITIES
APT2013-0090 | g0 ebruary 20, 2014 | 14185542 FILED | aas SENSORS WITH COLUMN MEMORY REPAIR
AFT2013-0081 | gTe0 February 25, 2014 | 14/189839 FILED | e ey o CIRCUITRY
APT2013.0093 | Jolied  Pebruary 20,2014 | 141185614 FILED | IMAGE SENSORS WITH ANTHECLIPSE CIRCUITRY

iritiated; 2oEET
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. 1 United | IMAGING SYSTEMS WITH IMAGE PIXELS HAVING
ET2013.00 : 55 2013 | 1408055 E ; Sl
ART2013.0085 Siates November 25, 2013 | 14/088557 FiLED ADJUSTABLE BESOONSIVITY
APT2015-0103 mmmm March 28, 2014 140225129 FILED | MULT-ARBAY IMAGING SYSTEMS AND METHODS
APTZ013-0104 mwmm February 13 2014 | 14/180237 LFILED | ADAPTIVE IMAGE SENSOR SYSTEMS AND METHODS
o United s L | IMAGING SYSTEMS WITH PIXEL ARRAY VERIFICATION
APT2014-0013 | giies March 31,2014 | 14/231694 FILED | SRaUITRY
N United R e | TOUCH PANELS WITH DYNAMIC ZOOMING AND LOW
APT2009-5062 | o1 s September 26, 2012 | 13/627820 FILED | ponci b acsiis
e e | Unitad o Lo . ARITHMETIC MEMORY WITH HORIZONTAL BINNING
APT2013:0081 | {000 Febraary 04, 2014 | 141172741 CEILED | o 1B FOR M AGING SVeT e
. FAILSAFE MAGE SENSOR WITH REAUFIME INTESRITY
APT2011-0113 | Wnied September 22, 2014 | 14/402688 FLED | DHECKING OF PIXEL ANALGG PATHS AND DIGITAL
Siates ey
DATA PATHS
o METHODS EOR EORMING BACKEIDE TTUMINATED
APT2009-0006 | OO0 March 17, 2044 141215975 FLED | IMAGE SENSORS WITH FRONT SIDE METAL
ws REDISTRIBUTION LAYERS
APTI010-0022 mmmm Nay 27, 2014 141287907 FLED | IMAGERS WITH DEPTH SENSING CAPARILITIES
. . METHOD OF FABRICATION OF AN ARRAY OF GRADED
APTZ010-0123 | griod May 19, 2014 141281263 FILED | REFRACTIVE INDEX MICROLENSES INTEGRATED IN A
e IMAGER SENSOR |
APT2011-0030 mmmm February 03, 2014 | 141171481 FILED | PUMPED PINNED PHOTODIODE PIXEL ARRAY
o Uriited o . o IMAGE SENSORS WITH DARK PIXELS FOR REAL-TIME
APTI0VI0063 | giates May 15, 2014 faci oy FRED | VERIFICATIONOFE IMAGING SYSTEMS
APT2008-5074 wmmm March 21, 2014 L 41222215 FILED | PLASMONIC LIGHT COLLECTORS
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o
United ALIGNMENT MARKS AND ALIGNMENT METHODS FOR :nw
APT2011-0087 St mmmm Septermber 23, 2014 | 14484215 FILED ALIGNING BACKSIDE COMPONENTS TQ FRONTSIODE 0
e COMPONENTS IN INTEGRATED CIRCIUITS L
3 H % EE . % & i ey RN M

T « | United , e B P s BACKSIDE TRENCH ISCLATION IN 8SLCIB
APT2OTT-0M83 | o o | February 8, 2013 131783248 FILED TECHNOLOGY _M M
rants nnag | dnited e e < S— - IMAGING SYSTEMS WITH SIGNAL CHAIN VERIFICATION [
e | Mited . . - i CQLOR FILTER ARRANGEMENTS FOR FUSED ARRAY 0
ARTZO2-0034 States | November 27, 2018 | 14001887 FILED IMAGING SYSTEMS 0
-
APT2012.0085 | Sto0 August 27, 2014 14470584 FILED | RANGE MODULATED IMPLANTS FOR IMAGE SENSORS uw
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