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TO: 
Mail Stop 8 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

REPORT ON THE 
FI.LING OR DETERMINA. TION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C § 290 and/or J 5 U.S.C. § 11 J 6 you are hereby advised that a court action has been 
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l 6,832,283 12/14/2004 INTELLECTUAL VENTURES II LLC 

2 7,891,004 2/15/2011 INTELLECTUAL VENTURES I LLC 

3 9,934,628 4/3/20'18 INTELLECTUAL VENTURES II LLC 

4 9,291,475 3/22/2016 INTELLECTUAL VENTURES II LLC 
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6/19/23-0rder granting joint motion to dismiss. Document 116. 
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IN THE UNITED STATES DISTRlCT COURT 
FOR THE \VESTERN DISTRICT OF TEXAS 

WACO DIVISION 

INTELLECTUAL VENTURES I LLC and 
INTELLECTUAL VENTURES II LLC, 

) 
) 
) 

Plaintiffs, 

V. 

) C.A. No. 6:21-cv-1088 
) 
) 
) 

GENERAL MOTORS COMPANY and 
GENERAL MOTORS LLC, 

) 
) ADDENDUM TO 

Defendants. 

7,382,771 6/3/2008 
9,232,158 1/5/2016 
9 602 608 3/21/2017 
10,292,138 5/14/2019 
7 684 318 3/23/2010 
8,953,641 2/10/2015 
9,681,466 6/13/2017 
8,811,356 8/19/2014 

) REPORT ON THE FILlNG OR 
) DETERMINATION OF AN ACTION 
) REGARDING A PATENT OR 
) TRADEMARK 
) 
) 
) 
) 
) 
) 

INTELLECTUAL VENTURES II LLC 
INTELLECTUAL VENTURES II LLC 
INTELLECTUAL VENTURES II LLC 
INTELLECTUAL VENTURES II LLC 
INTELLECTUAL VENTURES I LLC 
INTELLECTUAL VENTURES II LLC 
INTELLECTUAL VENTURES II LLC 
lNTELLECTU AL VENTURES II LLC 
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Case 6:23-cv-00429-ADA Document 8 Filed 06/09/23 Page 1 of 2 

AO 120 (Rev. 08/10) 

TO: 
Mail Stop 8 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U .S .C. § 290 and/or 15 U .S .C. § 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court Western District of Texas, Waco Division on the following 

D Trademarks or ~Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
6/8/2023 Western District of Texas, Waco Division 

PLAINTIFF DEFENDANT 

INTELLECTUAL VENTURES I LLC and VOLVO CAR CORPORATION, VOLVO CARS OF 
INTELLECTUAL VENTURES II LLC NORTH AMERICA, LLC, and VOLVO CAR USA LLC 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 6,832,283 12/14/2004 INTELLECTUAL VENTURES II LLC 

2 7,484,008 1/27/2009 INTELLECTUAL VENTURES I LLC 

3 7,684,318 2/23/2010 INTELLECTUAL VENTURES I LLC 

4 7,891,004 2/15/2011 INTELLECTUAL VENTURES I LLC 

5 SEE ATTACHED 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 

D Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

I (BY) DEPUTY CLERK 

Copy 1-Upon initiation of action, mail this copy to Director Copy 3-Upon termination of action, mail this copy to Director 
Copy 2-Upon filing document adding patent(s), mail this copy to Director Copy 4---Case file copy 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE WESTERN DISTRICT OF TEXAS 

WACO DIVISION 

INTELLECTUAL VENTURES I LLC and 
INTELLECTUAL VENTURES II LLC, C.A. No. 6:23-cv-00429 

P laintif.fs, 
ADDENDUM TO 

V. 

VOLVO CAR CORPORATION, 
VOLVO CARS OF NORTH AMERICA, 
LLC, and VOL VO CAR USA LLC, 

REPORT ON THE FILING OR 
DETERMINATION OF AN ACTION 
REGARDING A PATENT OR 
TRADEMARK 

Defendants. 

8,953,641 2/10/2015 INTELLECTUAL VENTURES II LLC 

9,232,158 1/5/2016 INTELLECTUAL VENTURES II LLC 

9,602,608 3/21/2017 INTELLECTUAL VENTURES II LLC 

10,292,138 5/14/2019 INTELLECTUAL VENTURES II LLC 
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571-272-7822 
Paper 13 

Date: October 26, 2022 

UNITED STATES PATENT AND TRADEMARK OFFICE 

BEFORE THE PATENT TRIAL AND APPEAL BOARD 

TOYOTA MOTOR CORP., 
Petitioner, 

V. 

INTELLECTUAL VENTURES II LLC, 
Patent Owner. 

IPR2022-007 l 0 
Patent 9,232,158 B2 

Before SCOTT A. DANIELS, FREDERICK C. LANEY, and 
MATTHEWS. MEYERS, Administrative Patent Judges. 

LANEY, Administrative Patent Judge. 

DECISION 
Denying Institution of Inter Partes Review 

35 USC.§ 314 
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I. INTRODUCTION 

A. Background and Summary 

Toyota Motor Corporation ("Petitioner") filed a Petition (Paper 1, 

"Pet.") requesting an inter partes review of claims 1-20 (the "challenged 

claims") of U.S. Patent No. 9,232,158 B2 (Ex. 1001, "the '158 patent"). 

Intellectual Ventures II LLC ("Patent Owner") filed a Preliminary Response 

(Paper 7, "Prehm. Resp."). With our authorization, Petitioner also filed a 

Preliminary Reply and Patent Owner filed a Preliminary Sur-reply. Paper 10 

("Prehm. Reply"); Paper 12 ("Prehm. Sur-reply"). 

We have jurisdiction under 35 U.S.C. § 314. Under§ 314, an inter 

partes review may not be instituted "unless ... there is a reasonable 

likelihood that the petitioner would prevail with respect to at least 1 of the 

claims challenged in the petition." 35 U.S.C. § 314(a) (2018). The Board 

determines whether to institute a trial on behalf of the Director. 3 7 C.F .R. 

§ 42.4(a). A decision to institute is "a simple yes-or-no institution choice 

respecting a petition, embracing all challenges included in the petition." 

PGS Geophysical AS v. Jancu, 891 F.3d 1354, 1360 (Fed. Cir. 2018). 

For the reasons set forth below, we determine that Petitioner has not 

demonstrated that there is a reasonable likelihood that at least one of the 

challenged claims is unpatentable. Accordingly, we do not institute an inter 

part es review of the challenged claims in the Petition. 

B. Real Parties-in-Interest 

Petitioner identifies itself and Toyota Motor North America, Inc., 

Toyota Motor Engineering & Manufacturing North America, Inc., and 

Toyota Motor Sales, U.S.A., Inc. as the real parties-in-interest. Pet. 75. 

Patent Owner identifies itself as the real party-in-interest. Paper 4, 2. 

2 

Ex.1002 / Page 6 of 252 
TESLA, INC.



IPR2022-007 l 0 
Patent 9,232,158 B2 

C. Related Matters 

Petitioner and Patent Owner both identify the '158 patent as currently 

being involved in the following district court litigations: Intellectual 

Ventures I LLC et al. v. Toyota Motor Corp. et al., 2:21-cv-00389 (E.D. Tex. 

October 19, 2021); Intellectual Ventures I LLC et al. v. General Motors 

Company, 6:21-cv-01088 (W.D. Tex. October 19, 2021); and Intellectual 

Ventures I LLC et al. v. Honda Motor Company, Ltd. et al., 3:22-cv-00761 

(N.D. Tex. April 4, 2022). Pet. 75; Paper 4, 2. 

D. The '158 Patent 

The '158 patent, titled "Large Dynamic Range Cameras," relates to 

"[a] digital camera [that] includes a plurality of channels and a processing 

component operatively coupled to the plurality of channels." Ex. 1001, 

codes (54), (57). "Each channel of the plurality of channels includes an 

optics component and a sensor that includes an array of photo-detectors" and 

"[t]he processing component is configured to separately control an 

integration time of each channel," as well as, "combine data from the 

plurality of channels to generate an image." Id. at code (57). The '158 

patent suggests that this configuration with two or more camera channels 

enable a camera to have a wide dynamic range that is greater than the 

dynamic range obtained by a conventional digital camera with a single 

image sensor channel and one integration time. Id. at 4:41-64. 

As shown below in annotated Figure 3 provided by Petitioner (Pet. 9), 

the '158 patent describes a digital camera subsystem 210 (gray) that includes 

multiple camera channels 260A-260D (blue), each channel including a 

respective sensor portion 292A-292D (red) and an optics portion 290A-

3 

Ex.1002 / Page 7 of 252 
TESLA, INC.



IPR2022-007 l 0 
Patent 9,232,158 B2 

290D (purple) that receives and transmits light (yellow) to the sensor 

portions. Id. at 7:17-33. 

''"'"""""""""""""""""""""""""""""""""""""""'"' 

i Senis():r Porth:mis j 

·.·· •.,. ·~ ... 

t~i~-

l4i1 w·--\ ) ... . . ~ [ 
,,-,-~~ ; ; 

L"' i futg.i~~~~ -. l~ 1 ! 
' ~ " ~ 
~ ~R~ ... ~ ~ 

~ i:®~\~S.'$" ~ 
\ ! ' 
L"""""'"'~ ·"'" ; 

....... , .... i, ...... , ... , ... ,; 
.•.•.·· •.•.• .. •.·.• ·.•.•.• •.•·.• ···!· ·.·•. 

tTmt<-'ml);'l:\ 

Figure 3 is a block diagram of a digital camera subsystem 210 in accordance 

with the invention disclosed by the '158 patent. The '158 patent describes 

subsystem 210 as also including "an image processor portion 270 [green] 

(referred to as image processor 270) and an integration time controller 

portion 300," which are coupled to the sensor portions via communication 

couplings or links, e.g., signal lines 330 (red arrow) and 360 (green arrow). 

Id. at 8:32-35. The controller "provides integration time control for 

each of the camera channels" and the image processor "generates a 

combined image based at least in part on the images from two or more of the 

camera channels." Id. at 8:32-38, 8:63-66. 

E. Illustrative Claim 

Petitioner challenges claims 1-20 of the '15 8 patent. Pet. 1. Claims 

1, 9, and 15 are the independent claims. Ex. 1001, 25:31-39, 26:5-14, 

25:30-39. Independent claim 1 is directed to an image capture device with a 

4 
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plurality of sensors and optics components, as well as, a processing 

component. Id. at 25:31-39. Claims 2-8 depend from claim 1. Id. at 

25:40-26:4. Independent claim 9 is directed to a system similar to the image 

capture device described in claim 1. Id. at 26: 5-14. Claims 10-14 depend 

from claim 9. Id. at 26:15-29. Claim 15 is directed to a method of 

operation for a system similar to the system described in claim 15. Id. at 

26:30-39. Claims 16-20 depend from claim 15. Id. at 26:40-54. 

Independent claims 1 and 9 are illustrative and are reproduced below 

with bracketed labels employed by Petitioner to facilitate analysis and 

discussion. 

1. [preamble] An image capture device comprising: 

[a] a plurality of sensors; 

[b] a plurality of optics components, wherein each optics 
component of the plurality of optics components is 
configured to pass light to a sensor of the plurality 
of sensors; and 

[ c] a processing component configured to control an 
integration time of each sensor. 

* * * * 

9. [preamble] A system comprising: 

[a] a plurality of channels, wherein each channel of the 
plurality of channels includes a sensor; and 

[b] a processing component coupled to the plurality of 
channels, wherein the processing component is 
configured to determine an integration time of each 
channel of the plurality of channels, wherein the 
processing component is configured to combine 
data from the plurality of channels received to 
provide an image. 

5 
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Ex. 1001, 25:31-39, 26:5-14. 

F. Prior Art and Asserted Grounds 

Petitioner asserts that one or more of the challenged claims would 

have been either anticipated or obvious on the following six grounds: 

1-5,8-11, 13-16, 19, 
20 
3, 7, 13 
6,12,17,18 
1-5, 7-11, 13-16, 19, 
20 
3, 7 
6,12,17,18 

102(b) 

103 a 
103 a 

102(b) 

103 a 
103 a 

Ikeda2 

Ikeda, Booth3 

Ikeda, Fraenkel4 

Nakajima 5 

Naka"ima, Booth 
Naka"ima, Fraenkel 

Pet. 3. Petitioner supports its challenge with the Declaration of Alan Bovik 

(Ex. 1004). 

II. ANALYSIS 

Petitioner contends that we should institute an inter partes review of 

the '15 8 patent because several claims are anticipated by either Ikeda 

(Ground 1, claims 1-5, 8-11, 13-16, 19, 20) or Nakajima (Ground 4, claims 

1-5, 7-11, 13-16, 19, 20); additionally, because several claims would have 

1 The Leahy-Smith America Invents Act, Pub. L. No. 112-29, 125 Stat. 284 
(2011) ("AIA"), amended 35 U.S.C. § 103. Because the challenged claims 
of the '158 patent have an effective filing date before the effective date of 
the applicable AIA amendment, we refer to the pre-AIA version of 
35 U.S.C. § 103. 
2 US 5,801,773, iss. Sept. 1, 1998 (Ex. 1005, "Ikeda"). 
3 JP Laid-Open Patent Application No. Hll-317905, pub. Nov. 16, 1999 
(Ex. 1006, "Nakajima"). 
4 US 6,943,837 Bl, iss. Dec. 31, 1999 (Ex. 1007, "Booth"). 
5 WO 02/0198112 A2, pub. Dec. 5, 2002 (Ex. 1008, "Fraenkel"). 

6 
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been obvious in view of the combination Ikeda and Booth ( Ground 2, claims 

3, 7, 13), the combination of Ikeda and Fraenkel (Ground 3, claims 6, 12, 17, 

18), the combination of Nakajima and Booth (Ground 5, claims 3, 7), and 

the combination of Nakajima and Fraenkel (Ground 6, claims 6, 12, 17, 18). 

Patent Owner contends that discretionary denial of inter partes review under 

35 U.S.C. § 314(a) is appropriate because of the alleged inefficiencies 

created by this proceeding in view of the parallel litigation. See Prelim. 

Resp. 21-41. And even if discretionary denial is not appropriate, Patent 

Owner asserts that we should deny inter partes review because Petitioner's 

grounds of unpatentability are deficient. See id. at 41-54. 

After considering the contentions and evidence submitted by both 

parties, for the reasons explained below, Patent Owner's discretionary 

arguments are moot because we determine that the Petition fails to 

demonstrate sufficiently that there is a reasonable likelihood Petitioner 

would prevail in proving at least one of the challenged claims is 

unpatentable. Specifically, as Patent Owner argues, neither Ikeda nor 

Nakajima disclose "wherein each optics component of the plurality of optics 

components is configured to pass light to a sensor of the plurality of 

sensors," as recited in independent claim 1, or "a plurality of channels," as 

recited in independent claims 9 and 15. Prelim. Resp. 41-54. Because 

Petitioner's failure to establish Ikeda or Nakajima disclose those claim 

limitations is dispositive of the Petition, we focus our discussion below 

according! y. 

A. Principles of Law 

Petitioner has the burden of proof. Harmonic Inc. v. Avid Tech., Inc., 

815 F.3d 1356, 1363 (Fed. Cir. 2016) ("In an IPR, the petitioner has the 

7 
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burden from the onset to show with particularity why the patent it challenges 

is unpatentable."). Except in limited circumstances not present here, this 

burden of persuasion does not shift to the patent owner. See Dynamic 

Drinkware, LLC v. Nat 'l Graphics, Inc., 800 F.3d 1375, 1378 (Fed. Cir. 

2015) (discussing the burden of proof in inter partes review). 

A prior art reference can only anticipate a claim if it discloses all the 

claimed limitations "arranged or combined in the same way as in the claim." 

Wm. Wrigley Jr. Co. v. Cadbury Adams USA LLC, 683 F.3d 1356, 1361 

(Fed. Cir. 2012) (quoting Net MoneyIN, Inc. v. VeriSign, Inc., 545 F.3d 

1359, 1370 (Fed. Cir. 2008)). "However, a reference can anticipate a claim 

even if it 'd[oes] not expressly spell out' all the limitations arranged or 

combined as in the claim, if a person of skill in the art, reading the reference, 

would 'at once envisage' the claimed arrangement or combination." 

Kennametal, Inc. v. Ingersoll Cutting Tool Co., 780 F.3d 1376, 1381 (Fed. 

Cir. 2015) (quoting In re Petering, 301 F.2d 676,681 (CCPA 1962)); see 

also Blue Calypso, LLC v. Groupon, Inc., 815 F.3d 1331, 1343 (Fed. Cir. 

2016) ( distinguishing Net Money IN when the reference in question explicitly 

contemplated the combination of the disclosed functionalities). 

Applying these general principles, we consider the evidence and 

arguments of the parties. 

B. Level of Ordinary Skill in the Art 

The level of skill in the art is "a prism or lens" through which we view 

the prior art and the claimed invention. Okajima v. Bourdeau, 261 F.3d 

1350, 1355 (Fed. Cir. 2001). "This reference point prevents ... factfinders 

from using their own insight or, worse yet, hindsight, to gauge obviousness." 

Id. 

8 
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Factors pertinent to a determination of the level of ordinary skill in the 

art include: (1) educational level of the inventor; (2) type of problems 

encountered in the art; (3) prior art solutions to those problems; ( 4) rapidity 

with which innovations are made; ( 5) sophistication of the technology; and 

( 6) educational level of workers active in the field. Envtl. Designs, Ltd. v. 

Union Oil Co., 713 F.2d 693, 696-697 (Fed. Cir. 1983) (citing Orthopedic 

Equip. Co. v. All Orthopedic Appliances, Inc., 707 F.2d 1376, 1381-82 (Fed. 

Cir. 1983)). Not all such factors may be present in every case, and one or 

more of these or other factors may predominate in a particular case. Id. 

Moreover, these factors are not exhaustive but are merely a guide to 

determining the level of ordinary skill in the art. Daiichi Sankyo Co. v. 

Apotex, Inc., 501 F.3d 1254, 1256 (Fed. Cir. 2007). In determining a level 

of ordinary skill, we also may look to the prior art, which may reflect an 

appropriate skill level. Okajima, 261 F.3d at 1355. 

Petitioner asserts that a person of ordinary skill in the art at the 

relevant time would have had a "at least a four-year undergraduate degree in 

electrical engineering or computer science or a closely related field and at 

least two years of experience in the field of digital imaging. Additional 

education could substitute for professional experience and vice versa." Pet. 

9-10 ( citing Ex. 1004 ,r 54 ). In the Preliminary Response, Patent Owner 

contends that a skilled artisan would have had "a bachelor's degree in 

electrical engineering, computer science, computer engineering, physics, or 

a related subject, and two to three years of work experience in digital 

imaging." Prehm. Resp. 21. 

For purposes of this Decision, and based on the current record, we 

adopt Petitioner's characterization of the level of skill for one of ordinary 

9 
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skill in the art, except we decline to adopt "at least," as that language is 

vague and open-ended. However, we note Patent Owner's proposed 

characterization of a skilled artisan is not meaningfully different than the one 

proposed by Petitioner without the "at least" language. Because we find the 

parties' characterizations to be consistent with the '158 patent and the 

asserted prior art, we apply in our analysis below Petitioner's 

characterization, as modified by the Board, for the level of ordinary skill in 

the art. 

C. Claim Construction 

We construe each claim "using the same claim construction standard 

that would be used to construe the claim in a civil action under 35 U.S.C. 

[§] 282(b)." 37 C.F.R. § 42.I00(b) (2019). Under this standard, claim terms 

are generally given their ordinary and customary meaning as would have 

been understood by a person of ordinary skill in the art at the time of the 

invention and in the context of the entire patent disclosure. Phillips v. A WH 

Corp., 415 F.3d 1303, 1312-14 (Fed. Cir. 2005) (en bane) ("We have 

frequently stated that the words of a claim 'are generally given their ordinary 

and customary meaning."'). 

Petitioner contends that "no terms need construction because the 

claims read on the prior art identified below under any construction 

consistent with Phillips." Pet. 10. In the Petition, however, Petitioner 

notably does not provide anything further regarding how any claim term or 

phrase would be construed by a skilled artisan at the time of the invention in 

view of the '158 patent, despite such a requirement being imposed by 

37 C.F.R. § 42.204(b)(3). Id. 

10 
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Patent Owner contends that, applying the cannons of claim 

construction set forth in Phillips, (I) "wherein each optics component of the 

plurality of optics components is configured to pass light to a sensor of the 

plurality of sensors," as recited in independent claim 1, and (2) "a plurality 

of channels," as recited in independent claims 9 and 15, are properly 

interpreted as "excluding devices with optics that are common to multiple 

channels." Prelim. Resp. 13, 15. Petitioner disagrees. Prelim. Reply 1-3. 

Petitioner argues that neither the claims' plain language or the Specification 

require independent optics for each channel or sensor. Id. Because our 

analysis of whether the evidence presented in the Petition establishes 

sufficiently that either Ikeda or Nakajima anticipates independent claims 1, 

9, and 15 turns on the proper interpretation of these two phrases, we address 

each disputed phrase in order below. 

1. "wherein each optics component of the plurality of optics 
components is configured to pass light to a sensor of the 
plurality of sensors" (Claim 1) 

Turning first to the claim language itself, the plain meaning of the 

phrase "wherein each optics component of the plurality of optics 

components is configured to pass light to a sensor of the plurality of sensors" 

requires each optics component to pass light separately to a distinct sensor of 

the plurality of sensors. 6 Ex. 1001, 25:34-36. This is so because the phrase 

expressly singles out "each optics component" from "the plurality of optics 

components" and associates it with passing light to "a sensor" that is 

6 In the context of the '15 8 patent, a sensor may be an array of photo­
detectors and multiple sensors may be formed on a single semiconductor 
substrate or chip. Ex. 1001, code (57), 4:18-21, 4:67-5:3, 7:17-39, 11:62-
676, 14:45-47, 15:46-65, 16:8-15, Figs. 2, 3, 9, 14, 15. 

11 
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distinguished from "the plurality of sensors." Id. ( emphasis added). As a 

result, claim 1 requires each optics component to have a configuration that 

allows it to pass light separately to an individual sensor distinct from the 

other sensor(s) in the plurality of sensors. 

Petitioner argues, 

the plain language of claim 1 only requires that "each optics 
component" "is configured to pass light to a sensor of [a] 
plurality of sensors." Thus, the plain language of claim 1 does 
not preclude, e.g., an optical component passing light to one or 
more sensors. 

Prelim. Reply 1. Although, "[a]s a general rule," the word "a" in a patent 

claim carries the meaning of "one or more,' "the question whether 'a' or 'an' 

is treated as singular or plural depends heavily on the context of its use" and 

"[t]he general rule does not apply when the context clearly evidences that 

the usage is limited to the singular." Ti Vo, Inc. EchoStar Communications 

Corp., 516 F.3d 1290, 1303 (Fed. Cir. 2008). 

Here, the context clearly evidences that the usage of "a" in "a sensor" 

is limited to a singular one of the "plurality of sensors." In the context of the 

disputed phrase "wherein each optics component of the plurality of optics 

components is configured to pass light to a sensor of the plurality of 

sensors," the article "a" before "sensor" is used to distinguish the 

configuration of "each optics component" as being able "to pass light to" to 

an individual sensor distinct from the other sensor(s) in the group. Ex. 1001, 

25:34-36. Consistent with this interpretation, claim 1 also recites "a 

processing component configured to control an integration time of each 

sensor," which similarly distinguishes the processing component's 

configuration as being able to control the integration time of an individual 

12 
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sensor distinct from the other sensor(s) in the group. Id. at 25:38-39 

( emphasis added). 

The Specification is in accord with this interpretation. For example, 

the Specification states, 

The digital cameras described herein overcome this dynamic 
range limitation through the use of multiple camera channels, 
including multiple optics and image sensors on a single 
integrated circuit (IC) or semiconductor Substrate. The multiple 
camera channels are configured to image the same field of view 
simultaneously, and each operates independently under a 
different integration time. 

Ex. 1001, 4:18-24 (emphasis added). And the Specification states, 

Each channel includes an optics component and an image 
sensor having an active area including multiple picture 
elements (pixels). Each sensor is controlled under or with an 
independent signal integration time ... [and] [t]he images 
obtained in each channel under the different integration times 
are obtained simultaneously or nearly simultaneously, so 
undesirable temporal aliasing from moving scenes or camera 
motion is minimized. 

Id. at 3:43-57 (emphasis added). The Specification further explains that "a 

digital camera subsystem can have multiple separate arrays on a single 

image sensor, each with its own lens," and by this "simple geometry of 

smaller, multiple arrays allows for a smaller lenses ( e.g., smaller diameter, 

thickness and focal length), which allows for reduced stack height in the 

digital camera." Id. at 14:45-50 (emphasis added). And "[e]ach of the 

optics portions ... [as illustrated in Figure 15,] may include a lens, and may 

be associated with a respective one of the sensors arrays." Id. at 15:50-53. 

The individual nature of the optics component is evidenced by its 

description as "each be[ing] the same or different relative to the other 

optics." Id. at 7:58-59. The Specification states, "each sensor array and the 
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respective optics portion may define an optical component." Id. at 15:55-56 

( emphasis added). Finally, as Patent Owner correctly notes, "every figure 

shown in the '158 Patent (except the conventional prior art system 

distinguished by Fig. 1) includes optics specific to a channel, and none 

include optics that are common to more than one channel." Prehm. Sur­

reply l; see also Ex. 1001, 6:43-7:3, 7:17-39, 11:44-13:10, 15:46-16:27; 

17:3-24, 20:4-57. 

Petitioner argues, rather than supporting independent camera 

channels, that the Specification "describe[ es] channels including 'a shutter 

assembly' and 'a cover glass at the camera entrance ( common aperture) to 

all optics ( common to all optical channels),' demonstrating that the 

embodiment has neither independent channels nor exclusively independent 

optical components." Prehm. Reply 2-3. Petitioner argues that "[t]he '158 

patent not only fails to clearly and deliberately disclaim shared optical 

components, but, as noted above, describes 'a shutter assembly' and a 

'common aperture' that is 'common to all optical channels' for controlling 

the passage of light into the digital camera, contrary to the alleged 

disclaimer." Id. at 3. 

Petitioner's argument is unavailing. In the context of the '15 8 patent, 

the "shutter assembly" and the "common aperture" of a digital camera are 

described as controlling the passage of light into the digital camera, and the 

invention addresses the channeling of the light after it enters the digital 

camera. In fact, although the Specification describes the "shutter assembly" 

and the "common aperture" as conventional parts of a digital camera, the 

Specification makes clear that the invention is directed to improving over a 

different conventional part in the camera; specifically, the conventional use 
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of a lens, color filter, and image sensor(s) assembly that forms a single 

camera channel to capture the light allowed into the camera. See Ex. 1001, 

6:54-59. In fact, the Specification states that the invention itself may be 

used with a conventional "shutter assembly" and "common aperture" to 

control the passage of light into the digital camera. Ex. 1001, 5:59-6:12, 

6:43-59, 7:10-16, 11:44-56, 12:18-61. But in every embodiment of the 

invention that the Specification discusses, rather than using the conventional 

lens, color filter, and image sensor(s) assembly, the embodiment captures the 

light conventionally allowed into the camera by using multiple camera 

channels formed with several optical components that each separately pass 

light to a different sensor. Id. at 6:43-7:3, 7:17-39, 11:44-13:10, 15:46-

16:27; 17:3-24, 20:4-57. Thus, we agree with Patent Owner that 

"Petitioner's arguments ... wrongly assume that a shutter (a device that 

opens and closes), a cover or an aperture ( a hole) are optics components 

within the meaning of the patent." Prelim. Sur-reply 1. 

When viewed in context of the intrinsic record from the perspective of 

a skilled artisan, the plain meaning of the phrase "wherein each optics 

component of the plurality of optics components is configured to pass light 

to a sensor of the plurality of sensors" is properly interpreted to mean that 

each of the plurality of optics components is configured to pass light 

separately to a distinct sensor of the plurality of sensors. Therefore, we also 

agree with Patent Owner that the plain meaning of this claim element 

excludes from the scope of claim 1 devices that rely on a common optics 

component to pass light to multiple camera channels. 
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2. "a plurality of channels" (Claims 9 and 15) 

Again, first looking within the context of the claim language itself, the 

plain meaning of "a plurality of channels" requires two or more distinct 

structures that each direct light to a specific sensor. Ex. 1001, 26:5-13, 

26:31-39. Claims 9 and 15 further limit the respective channel structures to 

ones that also include a sensor. Id. at 26:6-7 ("wherein each channel of the 

plurality of channels includes a sensor"), 26:33-34 ("wherein the plurality of 

channels includes a plurality of sensors"). Because each claimed channel 

actually includes a sensor, it is clear that each channel structure is intended 

to have its own respective sensor that it passes light to. Thus, to a skilled 

artisan and within the context of claims 9 and 15 of the '158 patent, the 

recited "plurality of channels" limitation refers to multiple independent 

structures that separately pass light to a different respective sensor. 

The Specification supports this construction. In various ways 

throughout the Specification, it states clearly that "[ e ]ach channel of the 

plurality of channels includes an optics component and a sensor that includes 

an array of photo-detectors." Ex. 1001, Code ( 57), 3 :43-45 ("Each channel 

includes an optics component and an image sensor having an active area 

including picture elements (pixels)"), 4:66-5:2 ("The digital camera systems 

include multiple channels. Each channel includes an optics component and 

a sensor comprising an array of photo-detectors"), 5: 15-18 ("Each sensor 

camera channel has its own optics, photo-detection and readout mechanism 

that includes a plurality of picture elements (pixels) with independent signal 

integration time control"), 7:23-25 ("Each of the camera channels 260A-

260D includes an optics component or portion and a sensor component or 

portion"), 14:45-4 7 ("a digital camera subsystem can have multiple separate 
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arrays on a single image sensor, each with its own lens"), 15:1-3 ("The 

above-described devices can include any suitable number of combinations, 

including as few as two arrays/lenses, and many more than two 

arrays/lenses"), 15:50-56 ("Each of the optics portions 1504A-1504D may 

include a lens, and may be associated with a respective one of the sensor 

arrays 1504A-1504D ... Each sensor array and the respective optics portion 

may define an optical channel"). 

In each example the Specification discloses to explain the invention, 

there are multiple independent structures ( e.g., lens) that separately pass 

light to a different respective sensor. Ex. 1001, 6:43-7:3, 7: 17-39, 11 :44-

13: 10, 15:46-16:27; 17:3-24, 20:4-57. Figure 15, and its description is 

representative and reproduced below. 

cl508A 

1508B l--""---15_14 
Processor 

FIG.15 
Figure 15 "is an exploded perspective view of a digital camera 1500." Id. at 

15 :46-4 7. The Specification explains that Figure 15 illustrates 
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an optical channel 1506A may be defined by the optics potion 
1512A and the sensor array 1504A. An optical channel 1506B 
may be defined by the optics portion 1512B and the sensor 
array 1504B. An optical channel 1506C may be defined by 
optics portion 1512C and the sensor array 1504C. An optical 
channel 1506D may be defined by optics portion 1512D and a 
sensor array 15 04 D. 

Id. at 15:57-65. Moreover, the Specification attributes several benefits to 

having multiple independent structures that separately pass light to a 

different respective sensor, such as (1) overcoming dynamic range 

limitations (id. at 4: 18-21 ); and (2) allowing for smaller lenses, which 

allows for reduced stack height in the digital camera (id. at 14:45-50). 

When viewed in context of the intrinsic record from the perspective of 

a skilled artisan, the plain meaning of the phrase "plurality of channels" is 

properly interpreted as multiple independent structures that separately pass 

light to a different respective sensor. Therefore, we also agree with Patent 

Owner that the plain meaning of this claim element excludes from the scope 

of claims 9 and 15 devices that rely on a common optics component to pass 

light to multiple camera channels. 

D. The Challenged Claims In View of Asserted Grounds 1-6 

Grounds 1-6 in the Petition, directly or indirectly, depend on 

Petitioner showing that either Ikeda (Ground 1) or Nakajima (Ground 4) 

anticipate independent claims 1, 9, and 15. See generally Pet. 15-7 4. Patent 

Owner contends that Grounds 1-6 are deficient because Petitioner has failed 

to make such a showing. Prelim. Resp. 1-3. In particular, Patent Owner 

contends that the evidence in the Petition fails to demonstrate sufficiently 

that either Ikeda or Nakajima discloses "wherein each optics component of 

the plurality of optics components is configured to pass light to a sensor," as 
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recited claim 1, or "a plurality of channel," as recited in independent claims 

9 and 15. Id. Patent Owner correctly notes that the Petition does not 

reference any of the additional prior art as disclosing either of these two 

limitations in any of the grounds. See id. at 46-48, 53-54; see also Pet. 38-

50, 69-74. Because we agree that these two limitations are dispositive of the 

Petition, we address each in tum below in the context of the independent in 

which the limitation is recited (i.e., claim 1, 9, or 15). But before do, 

however, we first provide an overview of the Ikeda and Nakajima 

references. 

1. Ikeda 

Ikeda, titled "Image Data Processing Apparatus for Processing 

Combined Image Signals in Order to Extend Dynamic Range," is directed to 

an "image data processing apparatus" that includes a controller for 

"match[ing] a dynamic range of image data to be outputted to an output unit 

to a dynamic range of data and/or to an output characteristic of the output 

unit so that the data may be processed in the output unit." Ex. 1005, codes 

(54), (57). 

2. Nakajima 

Nakajima, titled "Digital Camera," is directed to "digital camera that 

can photograph pictures with a wider dynamic range." Ex. 1006, codes (54), 

(57). In Nakajima, "[a]n image with an appropriate exposure, an 

overexposed image and an underexposed image are recorded by a single 

photography" and the image data for the three images "is weighted so as to 

increase a weight of the overexposed image in [the] dark portions" to 

"increase a weight of the underexposed image in bright portions in 

accordance with the luminance recorded with the appropriate exposure." Id. 
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code (57). "With this process, because a weight of the overexposed image is 

greatly used for the portions [that] are blackened in the image with the 

appropriate exposure, the image will become brighter than that with the 

appropriate exposure and the gradation of the dark portions is reproduced." 

Id. "[B]ecause a weight of the underexposed image is greatly used for the 

portions [that] are whiter in the image with the appropriate exposure, the 

image will become darker than that with the appropriate exposure and the 

gradation of the bright portions is reproduced." Id. 

3. Independent Claim 1 

Claim 1 recites an image capture device with a plurality of sensors 

and a plurality of optics components, "wherein each optics component of the 

plurality of optics components is configured to pass light to a sensor of the 

plurality of sensors." Ex. 1001, 25:32-36. To show Ikeda discloses this 

limitation, Petitioner relies on an annotated version of Ikeda' s Figure 11, 

reproduced below. 

Ft G. 11 
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Petitioner contends Ikeda's annotated Figure 11 shows 

Ikeda's apparatus also includes a plurality of optics 
components, including a lens 1, a prism 23, optical low-pass 
filters 2, and a color filter 20 (all purple), which provide a 'light 
path' to pass light (yellow) from an object image to be 
"projected upon the first, second, and third image sensing 
devices 18, 3, and 19 [red]. 

Pet. 16. Neither the Petition, nor Petitioner's expert Dr. Bovik, provides any 

further explanation or reasoning for how Ikeda discloses an apparatus 

"wherein each optics component of the plurality of optics components is 

configured to pass light to a sensor of the plurality of sensors." Id. at 16-17; 

see also Ex. 1004 ,r,r 66-6 7. 

Patent Owner argues that 

Ikeda teaches a digital camera where incident light from 
an image passes through a lens (Reference Numeral 1) and then 
through a beam splitting prism (Reference Numeral 23). Ikeda 
explains that the prism is used "for distributing an image from 
the lens 1 to the plurality of image sensing devices 3, 18 and 
19." After passing through the prism, the separated light then 
passes through "the optical low-pass filter 2 and the color filter 
20, to be projected upon the image sensing devices 18, 3 and 
19." Then the image sensor controller (Reference Numeral 4) 
causes the image sensing devices to acquire an image and 
transfer the respective acquired images to the Analog to Digital 
Converters (Ikeda, Reference Numeral 5) which is subsequently 
transferred to a computer (Ikeda, Reference Numeral 6) for 
processing. Ikeda's digital camera that utilizes a lens and a 
prism to distribute light from an incident light to a group of 
image sensors is depicted in Figure 11. 

Prelim. Resp. 41-42 (citing Ex. 1005, 11:62-12:1, Fig. 11). Because Figure 

11, and its description, in Ikeda disclose a plurality of sensors that all receive 

light from a single-common source (in other words, a single-common source 

is configured to pass light to all of the sensors), Patent Owner argues that 
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Petitioner has failed to show sufficiently that Ikeda discloses a plurality of 

optics components that are each configured to pass light separately to a 

distinct sensor of the plurality of sensors. Id. at 43. 

We agree. For the reasons discussed above (supra §II.C.l), "each 

optics component of the plurality of optics components is configured to pass 

light to a sensor of the plurality of sensors," as recited in claim 1, requires 

each of the plurality of optics components to be configured to pass light 

separately to a distinct sensor of the plurality of sensors and cannot rely on a 

common optics component to pass light to all of the sensors. Although 

Petitioner provides little guidance, the only two structures in Figure 11 of 

Ikeda that can even arguably be optics components "configured to pass 

light" are lens 1 and prism 23. And Ikeda discloses those structures as 

functioning as a single unit that is common to the three disclosed sensors. 

See Ex. 1005, 11 :62-12: 1. As such, Ikeda only discloses a single optical 

component/unit configured to pass light to a plurality of sensors, rather than 

a plurality of optical components/units that are each able to pass light to 

their respective sensor( s) out of the plurality of sensors. 

In fact, the only structure included in Figure 11 that Petitioner's 

expert, Dr. Bovik, suggests is configurable to pass light to a sensor is the 

lens. See Ex. 1004 ,r,r 39-41, 49, 66. For example, Dr. Bovik describes that, 

during operation of the device Ikeda discloses, the light from an object 

enters lens 1, which then passes the light through filters to projects the light 

upon an image sensing device. Id. ,r 39. Although the Petition and Dr. 

Bovik lump "a lens 1, a prism 23, optical low-pass filters 2, and a color filter 

20 (all purple)" together and refer to them collectively as "provid[ing] a 

'light path' to pass light (yellow) from an object image to be 'projected upon 
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the first, second, and third image sensing devices 18, 3, and 19 "' (Pet. 16, 

Ex. 1004 ,r 66), Ikeda suggests that lens 1 is the only structure configured to 

pass light (i.e., establish the light path) to a sensor. 

This is evidenced by the fact that Ikeda describes the prism, optical 

low-pass filters, and a color filter as all being "provided at the intermediate 

position of the light path" that begins at lens 1. Ex. 1005, 13:34-38, 13:59-

63 ( emphasis added). In order for the prism, optical low-pass filters, and a 

color filter to be at an intermediate position of the light path, the light path 

must necessarily have been established before reaching them. Consistent 

with this understanding, Dr. Bovik only describes lenses as being 

configurable to pass light to a sensor (i.e., to zoom and focus incident light); 

the diaphragms, irises, and neutral density (ND) filters are described as 

"varying the amount of incident light" that has been passed; the optical low 

pass filters are described as "combat[ing] high-frequency moire patterns" in 

the light that has been passed; and the color filters and filter arrays are 

described as "filtering specific wavelengths, or colors" of light that has been 

passed. Ex. 1004 ,r 40. 

Therefore, because Ikeda only discloses a single optical component 

( either lens 1 alone or in combination with prism 23 7) configured to pass 

light to a sensor, we are not persuaded Petitioner has shown a reasonable 

likelihood of being able to establish that Ikeda discloses "wherein each 

optics component of the plurality of optics components is configured to pass 

light to a sensor of the plurality of sensors," as independent claim 1 recites. 

7 Consistent with the teachings of the '15 8 patent, a single optical 
component may be comprised of several parts. Ex. 1001, 17 :41-48. 
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Turning now to Nakajima, Petitioner relies on an annotated version of 

Nakajima's Figure 5 reproduced below. 
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Petitioner contends Nakajima's annotated Figure 5 shows 

Nakajima's digital camera includes a plurality of optics 
components, including a condenser lens 12 (purple) and 
primary and/or complementary color filters (also purple) that 
pass light (yellow) to each of the optical sensors 131, 132, 133 
(red) where it "is converted into an electric signal." 

Pet. 51 (citing Ex. 1006, ,r,r 9, 14, 16, 18, 28, 30). But here again, as Patent 

Owner argues (Prelim. Resp. 49-50), Petitioner has only identified a single 

structure (i.e., lens 12) that is configurable to pass light to a plurality of 

sensor. Nakajima only suggests that condenser lens 12 is used to pass light 

to the image sensors 131-133. Ex. 1006 ,r 27 ("In the present embodiment 

[illustrated in Figure 5], as the optical sensors, three CCDs 131, 132 and 133 

are mounted, and a light that has passed the condenser lens 11 is collected, 

respectively").; see also id. ,r 15 ("a light collected by the condenser lens 12 

is entered into the CCD 13 and is converted into an electric signal"). 

24 

Ex.1002 / Page 28 of 252 
TESLA, INC.



IPR2022-007 l 0 
Patent 9,232,158 B2 

Petitioner and Dr. Bovik note that Nakajima discloses that a 

diaphragm may be incorporated into the disclosed camera, but they describe 

the diaphragm "as designed to control the amount of peripheral light going 

through the lens aperture, i.e., the opening of the lens." Id. at 52 ( citing Ex. 

1004 ,r 151) ( emphasis added). Thus, even by their own admission, the 

diaphragm does not pass light to a sensor; instead, it controls the amount of 

peripheral light that a lens can pass to a sensor. Similarly, Petitioner and Dr. 

Bovik describe the color built over or into the image sensor as "modify[ ing] 

the characteristics of light ( e.g., the color) exposed to groups of pixels on 

each sensor." Id. at 52-53. Again, even by their own admission, the color 

filters do not evidence a structure that is configured to pass light to a 

particular sensor; instead, it alters to characteristics of the light that a lens 

passes to a sensor. 

Therefore, because Nakajima only discloses a single optical 

component (lens 12) configured to pass light to a sensor, we are not 

persuaded Petitioner has shown a reasonable likelihood of being able to 

establish that Nakajima discloses "wherein each optics component of the 

plurality of optics components is configured to pass light to a sensor of the 

plurality of sensors," as independent claim 1 recites. 

4. Independent Claims 9 and 15 

As an initial matter, we note that Petitioner treats as equals the 

limitations "a plurality of channels, wherein each channel of the plurality of 

channels includes a sensor," as recited in independent claim 9, and 

"identifying an integration time for each of a plurality of channels of an 

image capture device, wherein the plurality of channels includes a plurality 

of sensors," as recited in independent claim 15, by relying on the same 
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evidence and reasoning for both. See Pet. 27-28, 33. Accordingly, like 

Petitioner, we address whether Nakajima discloses "a plurality of channels" 

in the context of claim 9. 

To show Ikeda discloses "a plurality of channels" that each include a 

sensor, Petitioner relies on another annotated version of Ikeda's Figure 11, 

reproduced below. 

First Channef with 
Ff G. 11 

s~cond Channel 

Petitioner contends Ikeda's annotated Figure 11 shows "Ikeda's system 

includes a plurality of channels (blue), with each channel including 

respective first, second, and third 'image sensing devices' 18, 3, and 19 ( red) 

(sensors) 'for receiving light and photoelectric-converting the received 

light."' Pet. 27 (citing Ex. 1005, 3:60-61, 4:15-16, 11:56-58, 11:65-12:1; 

Ex. 1004 ,r 92). Neither the Petition, nor Petitioner's expert Dr. Bovik, 

provides any further explanation or reasoning for how Ikeda discloses an 

apparatus with "a plurality of channels." Id. at 27-28; see also Ex. 1004 ,r,r 
92-93. 
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Patent Owner states, 

As shown in the annotated Figure above, Petitioner 
omitted the lens (Ikeda, Reference Numeral 1) and the Prism 
(Ikeda, Reference Numeral 23), which the Petitioner previously 
had defined as the plurality of optical components (see Petition 
at 16). Instead, the Petitioner defines the "channels" to include 
only the low pass filters (Ikeda, Reference Numeral 2), a single­
color filter (Ikeda, Reference Numeral 20), and the sensors 
(Ikeda, Reference Numeral 5). Accordingly, Petitioner alleged 
that "channels" do not include the lens and the prism that 
receives the incident light and provides the light to all of the 
sensors. Instead, the Petitioner proposed that the "channels" are 
formed without any shared components or any lens. As a result, 
the Petitioner proffers that Ikeda's low pass filters, single color 
filter, and sensors are the alleged "channels" recited in the 
claims. 

Prelim. Resp. 18-19. Patent Owner argues that Petitioner's reliance on 

Ikeda's annotated Figure 11 is misplaced and cannot show a plurality of 

channels because "each 'channel' requires a respective lens and sensor that 

allow the incident light to be independently processed and controlled." Id. at 

16. 

We agree that Petitioner has failed to demonstrate sufficiently how 

Ikeda discloses a plurality of channels. For the reasons discussed above 

(supra §II.C.2), to a skilled artisan and within the context of claims 9 and 15 

of the '158 patent, the recited "plurality of channels" limitation refers to 

multiple independent structures that separately pass light to a different 

respective sensor. Although Petitioner provides little guidance, we do not 

find Petitioner to have shown in annotated Figure 11 that Ikeda discloses 

multiple independent structures that separately pass light to a different 

respective sensor. First, as Patent Owner notes, Petitioner does not rely on 
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lens 1, alone or in combination with prism 23, to show a channel. Second, 

Petitioner's suggestion that the combination of a low pass filter 2 and image 

sensors 3, 18, and 19 in Ikeda discloses a plurality of channels is unavailing 

because there is not sufficient support to find a low pass filter 2 is a structure 

that passes light to a sensor. Instead, Petitioner and Dr. Bovik describe the 

optical low pass filters as "combat[ing] high-frequency moire patterns" in 

the light that has been passed. Pet. 4; Ex. 1004 ,r 40. Furthermore, even 

considering lens 1, alone and in combination with prism 23, that Ikeda 

discloses, it is evident that Ikeda only discloses a single component for 

passing light to multiple sensors, rather than multiple independent structures 

that separately pass light to a different respective sensor. 

Therefore, because Ikeda only discloses a single component ( either 

lens 1 alone or in combination with prism 23) that is configured to pass light 

to a sensor and because Petitioner has only established that a low pass filter 

is configurable to modify the characteristics of the light passed by a lens to a 

sensor, we are not persuaded Petitioner has shown a reasonable likelihood of 

being able to establish that Ikeda discloses "a plurality of channels," as 

independent claims 9 and 15 recite. 

Turning now to Nakajima, Petitioner relies on another annotated 

version ofNakajima's Figure 5 reproduced below. 
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•ii c~mtm! De,..lot 

Petitioner contends Nakajima's annotated Figure 5 shows "Nakajima's 

system includes a plurality of channels (blue), with each channel including a 

color filter (purple) and respective first, second, and third CCD sensors 131, 

132, and 133 (red) for collecting light." Pet. 61. Neither the Petition, nor 

Petitioner's expert Dr. Bovik, provide any further any further explanation or 

reasoning for how Nakajima discloses an apparatus with "a plurality of 

channels." Id. at61-62;seealsoEx.1004ifif 175-176. 

Petitioner again provides little guidance, nonetheless, we do not find 

Petitioner to have shown in annotated Figure 5 that Nakajima discloses 

multiple independent structures that separately pass light to a different 

respective sensor. First, Nakajima only discloses a single component (i.e., 

condenser lens 12) for passing light to multiple sensors, rather than multiple 

independent structures that separately pass light to a different respective 

sensor. Second, to the extent Petitioner is relying on the color filter/sensor 

combination in Nakajima to disclose a plurality of channels, it is likewise 

29 

Ex.1002 / Page 33 of 252 
TESLA, INC.



IPR2022-007 l 0 
Patent 9,232,158 B2 

unavailing because there is not sufficient support to find a color filter is a 

structure that passes light to a sensor. Instead, Petitioner and Dr. Bovik 

describe color filters as "for filtering specific wavelengths, or colors, of 

incident light" that has been passed by a lens. Pet. 4-5; Ex. 1004 ,r 40. 

Thus, similar to Ikeda, because Nakajima only discloses a single component 

( condenser lens 12) that is configured to pass light to a sensor and because 

Petitioner has only established that a color filter is configurable to modify 

the characteristics of the light passed by a lens to a sensor, we are not 

persuaded Petitioner has shown a reasonable likelihood of being able to 

establish that Nakajima discloses "a plurality of channels," as independent 

claims 9 and 15 recite. 

Therefore, for all of the foregoing reasons, Petitioner has not shown 

sufficiently that either Ikeda or Nakajima anticipates independent claims 1, 

9, and 15. 

5. Dependent Claims 2-8, 10-14, and 16-20 

Each of Petitioner's contentions regarding the patentability of 

dependent claims 2-8, 10-14, and 16-20 in Grounds 1-6 depends on either 

Ikeda or Nakajima anticipating independent claims 1, 9, and 15. See Pet. 

22-27, 30-33, 35-50, 56-61, 64-65, 67-74. Therefore, because Petitioner 

has not shown sufficiently that either reference anticipates any of the 

independent claims challenged, we likewise are not persuaded Petitioner has 

shown a reasonable likelihood of being able to establish any of dependent 

claims 2-8, 10-14, and 16-20 are unpatentable. 
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III. CONCLUSION 

Our review of the Petition under 35 U.S.C. § 314 is not to determine 

whether an individual asserted fact is indisputable or whether a 

preponderance of the evidence supports Petitioner. Our review is to 

determine whether the totality of the information presented in the Petition 

and Preliminary Response shows that there is a reasonable likelihood that 

Petitioner would prevail with respect to at least one of the claims challenged 

in the Petition. 

For the above reasons, we determine Petitioner has not established a 

reasonable likelihood that Petitioner would prevail with respect to at least 

one challenged claim of the '15 8 patent. Therefore, we deny inter part es 

review of the '15 8 patent on all challenged claims and all grounds asserted 

in the Petition. See 35 U.S.C. § 314(a). 

IV. ORDER 

In consideration of the foregoing, it is hereby: 

ORDERED that, pursuant to 35 U.S.C. § 314(a), an inter partes 

review of the '15 8 patent is denied. 
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FOR PETITIONER: 

David Reese 
James Barney 
Luke McCammon 
Nicholas Eitsert 
david.reese(q~finnei;~an.corn 
iames.bamev(a;finnegan .corn 
luke.mccammon(et:finnegan.com 
nicholas.eitse1i@'finnegan.cmn 

FOR PATENT OWNER: 

Ryan W. O'Donnell 
Jeffrey G. Glabicki 
Robert D. Leonard 
Dawn C. Kerner 
Michael F. Snyder 
Daniel H. Golub 
Russell J. Rigby 
RODonne11 (u)vklaw .corn 
J G1 abi cki ca)vkl a\v .com 
DK erner(2£}vk1 mv .com .......................... ,,__. ............................... . 

l'v1snyder@·:vklaw.com 
DGol u b(q~vkla-,v.com 
RRigbv(q)intven. com 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

14/063,236 

23524 
FOLEY & LARDNER LLP 
3000 K STREET N.W. 
SUITE 600 

FILING OR 3 71 (C) DATE 

10/25/2013 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Richard Ian Olsen 088245-9840 
CONFIRMATION NO.1847 

POWER OF ATTORNEY NOTICE 

111111111111111111111111]~!1]!~1!~1! ~Hljl!~!IIII 11111111111111111111111 

WASHINGTON, DC 20007-5109 

Date Mailed: 04/26/2022 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 04/19/2022. 

• The Power of Attorney to you in this application has been revoked by the assignee who has intervened as 
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33). 

/snguyen/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

14/063,236 10/25/2013 

3624 
VOLPE KOENIG 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Richard Ian Olsen NEWT-USCN203090 
CONFIRMATION NO.1847 

POA ACCEPTANCE LETTER 

30 SOUTH 17TH STREET, 18TH FLOOR 
PHILADELPHIA, PA 19103 

111111111111111111111111]~!1]!~1!~1! ~Hljl!~i1111 111111111111111 IIII IIII 

Date Mailed: 04/26/2022 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 04/19/2022. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/snguyen/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 
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Doc Code: PA.. 
Document Description: Power of Attorney PTO/AIA/82A (07-13) 

Approved for use through 03/31/2021. 0MB 0651-0035 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the 
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of 
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is 
directed, the Power of Attorney will not be recognized in the application. 

Application Number 14/063,236 
Filing Date October 25, 2013 

Richard Ian Olsen 
First Named Inventor 

Title LARGE DYNAMIC RANGE CAMERAS 

Art Unit 2878 
Examiner Name Seung C. Sohn 
Attorney Docket Number NEWT-USCN203090 

SIGNATURE of Applicant or Patent Practitioner 

Signature /John D. Wilt/ Date (Optional) 2022-04-19 
Name John D. Wilt Registration 76,110 

Number 

Title (if Applicant is a 
juristic entity) 

Applicant Name (if Applicant is a juristic entity) Intellectual Ventures II LLC 
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If 
more than one applicant, use multiple forms. 

D *Total of forms are submitted. 

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by 
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require 
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

ff you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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PTOIAIN80 (07-12) 
Approved for use through 11/30/2014 0MB 0651-0035 

U.S. Patent and Trademark Office; U.S DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act oi 1995, no persons are requ;red to respond to a coliection of information unless it displays a valid 0MB control number. 

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO 

I hereby revoke all previous powers of attorney given in the application identified in the attached statement under 

37 CFR 3.73(cL 

I hereby appoint: 

0 Practitioners associated with the Customer Number: 

I 
3624 

I OR 

□ Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used)· 

Name 
Registration 

Name 
Registration 

Number Number 

As attomey(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection witll 
any and all patent applications assigned Q!ili'. to the undernigned according to the US PTO assignment records or assignment documents 
attached to tllis form in accordance with 37 CFR 3.73(c). 

Please change the correspondence address for the application identified in the attached statement under 37 CFR 3.73(c) to: 0 The address associated with Customer Number: 

3624 
I 

()R 

□ 
Firm or 
Individual Name 

Address 

City I state i !Zip I 
Country I Telephone I 1 Email T 
Assignee Name and Address: 

Intellectual Ventures II LLC 
251 Little Falls Drive 

Wilmington, DE 19808 

A copy of this form, together with a statement under 37 CFR 3.73(c) (Form PTO/SB/96 or equivalent) is required to be 
filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of 
the practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed. 

SIGNATURE of Assignee of Record 
The individual whose signature and title is supplied bdow is authoriz.cd to ac! on behal r orthc assignee 

.. ./···:::>/ 
.. 

Signature ::..:7--~~----··/;.:t -~l-····~?_ .. -·······z ...... ··tj:~--.... -··t.--···--I~~J···} Date ' __ ./.,.. (} / -~~~- r::> ~2.~ ... C) \ / / 

Name Micl1elletMacartney 
'¼• / 

Telephon4 
: 

Title Assistant Company Secretary for Intellectual Ventures II LLC 

This co!lection of information is required by 37 CFR 1.31. 1.32 and 1.33. The information is required to obtain or retain a benefit by the public which is to file (anrJ 
by t11e US PTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to 
complete, including gathering, preparing. and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to tile Chief Information Officer. 
U.S. Patent and Trademark Office. U.S. Department of Commerce, P 0. Box 1450, Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS 
TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance tn completing the form. ca/11-800-PTO-9199 and se/1:Jct option 2. 
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Electronic Acknowledgement Receipt 

EFSID: 45508924 

Application Number: 14063236 

International Application Number: 

Confirmation Number: 1847 

Title of Invention: LARGE DYNAMIC RANGE CAMERAS 

First Named Inventor/Applicant Name: Richard Ian Olsen 

Customer Number: 23524 

Filer: John D. Wilt/Caren Burgoon 

Filer Authorized By: John D. Wilt 

Attorney Docket Number: 088245-9840 

Receipt Date: 19-APR-2022 

Filing Date: 25-OCT-2013 

Time Stamp: 16:56:59 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

137622 

1 
Assignee showing of ownership per 37 NEWT_USCN203090_373C_202 

no 3 
CFR 3.73 20419.pdf 

0914e825 c4a3 2fa5 281 07 3dfe94 97603b3 7 
5550 

Warnings: 
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Information: 

820528 

2 Power of Attorney 
NEWT _USCN203090_POA_202 

no 2 
20419.pdf 

3 57 4 2c34ea95 2cb82d 9 Scb99 bc0f4 95 b2d0 
bb0b3 

Warnings: 

Information: 

Total Files Size (in bytes) 958150 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New AQQlications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International AQQlication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International AQQlication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PTO/AIA/96 (08-12) 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 
ApplicanttPatent Owner: _IN_T_E_L_L_E_C_T_U_A_L_V_E_N_T_U_R_E_S_I I_L_L_C ______________ _ 

Application No./Patent No.: _1_4_/0_6_3_,2_3_6 _______ _ Filed/Issue Date: October 25, 2013 

Titled: LARGE DYNAMIC RANGE CAMERAS 
INTELLECTUAL VENTURES II LLC , a corporation 
-------------------

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.) 

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below): 

1. 0 The assignee of the entire right, title, and interest. 

2. D An assignee of less than the entire right, title, and interest (check applicable box): 

LJ The extent (by percentage) of its ownership interest is ______ %. Additional Statement(s) by the owners 
holding the balance of the interest must be submitted to account for 100% of the ownership interest. 

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire 
right, title and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made). 
The other parties, including inventors, who together own the entire right, title, and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a 
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached. 

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below): 

A. D An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel ______ , Frame ______ , or for which a copy 
thereof is attached. 

B. G A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 

1. From: RICHARD IAN OLSEN ET AL. To: NEWPORT IMAGING CORPORATION 

The document was recorded in the United States Patent and Trademark Office at 

Reel 019576 , Frame 0976 , or for which a copy thereof is attached. 

2. From: NEWPORT IMAGING CORPORATION To: PROTARIUS FILO AG, L.L.C 

The document was recorded in the United States Patent and Trademark Office at 

Reel 053479 , Frame 0248 , or for which a copy thereof is attached. 

[Page 1 of 2] 
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U .S.C. 122 and 37 CFR 1 .11 and 1.14. This collection is estimated to take 12 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount 
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark 
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND 
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call I-800-PTO-9!99 and select option 2. 
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STATEMENT UNDER 37 CFR 3.73(c) 

3. From: PROTARIUS FILO AG, L.L.C To: CALLAHAN CELLULAR L.L.C. 

The document was recorded in the United States Patent and Trademark Office at 

Reel 0367 43 , Frame 0514 , or for which a copy thereof is attached. 

4. From: CALLAHAN CELLULAR L.L.C. To: INTELLECTUAL VENTURES II LLC 

The document was recorded in the United States Patent and Trademark Office at 

Reel 057795 , Frame 0618 , or for which a copy thereof is attached. 

5. From: __________________ To: _________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel _____ , Frame _____ , or for which a copy thereof is attached. 

6. From: __________________ To: _________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel _____ , Frame _____ , or for which a copy thereof is attached. 

D Additional documents in the chain of title are listed on a supplemental sheet(s). 

0 As required by 37 CFR 3. 73(c)(1 )(i), the documentary evidence of the chain of title from the original owner to the 
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment 
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08] 

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee. 

/John D. Wilt/ 2022-04-19 
Signature Date 

John D. Wilt 76,110 
Printed or Typed Name Title or Registration Number 

[Page 2 of 2] 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the 
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35 
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the 
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related 
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark 
Office may not be able to process and/or examine your submission, which may result in termination of proceedings 
or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records 
may be disclosed to the Department of Justice to determine whether disclosure of these records is 
required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting 
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the 
course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress 
submitting a request involving an individual, to whom the record pertains, when the individual has 
requested assistance from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency 
having need for the information in order to perform a contract. Recipients of information shall be required 
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for 
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act 
(42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under 
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA 
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or 
Commerce) directive. Such disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either 
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the 
public if the record was filed in an application which became abandoned or in which the proceedings were 
terminated and which application is referenced by either a published application, an application open to 
public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Case 2:21-cv-00390-JRG Document 6 Filed 10/19/21 Page 1 of 2 PagelD #: 5349 

AO 120 (Rev. 08/10) 

TO: 
Mail Stop 8 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court Eastern District of Texas on the following 

~ Trademarks or D Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
Eastern District of Texas 

PLAINTIFF DEFENDANT 

INTELLECTUAL VENTURES I LLC and HONDA MOTOR COMPANY, LTD.; AMERICAN HONDA 
INTELLECTUAL VENTURES II LLC MOTOR COMPANY, INC.; AMERICAN HONDA 

FINANCE CORP.; HONDA OF AMERICA 
MANUFACTURING, INC., et al. 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 6,832,283 12/14/2004 INTELLECTUAL VENTURES II LLC 

2 9,602,608 3/21/2017 INTELLECTUAL VENTURES II LLC 

3 7,891,004 2/15/2011 INTELLECTUAL VENTURES I LLC 

4 9,291,475 3/22/2016 INTELLECTUAL VENTURES II LLC 

5 SEE ATTACHED 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 

D Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

I rmn DEPUTY CLERK 

Copy 1-Upon initiation of action, mail this copy to Director Copy 3-Upon termination of action, mail this copy to Director 
Copy 2-Upon filing document adding patent(s), mail this copy to Director Copy 4-Case file copy 
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Case 2:21-cv-00390-JRG Document 6 Filed 10/19/21 Page 2 of 2 PagelD #: 5350 

IN THE UNITED STATES DISTRICT COURT 
FOR THE EASTERN DISTRICT OF TEXAS 

MARSHALL DIVISION 

INTELLECTUAL VENTURES I LLC and 
INTELLECTUAL VENTURES II LLC, 

) 
) 
) 

Plaintiffs, 

V. 

HONDA MOTOR COMPANY, LTD.; 
AMERICAN HONDA MOTOR COMPANY, 
INC.; AMERICAN HONDA FINANCE 
CORP.; HONDA OF AMERICA 
MANUFACTURING, INC.; HONDA 
MANUFACTURING OF ALABAMA, LLC; 
and HONDA MANUFACTURING OF 
INDIANA, LLC, 

Defendants. 

Date of Patent 
Or Trademark 

) C.A. No. 2:21-cv-390 
) 
) 
) 
) 
) ADDENDUM TO 
) REPORT ON THE FILING OR 
) DETERMINATION OF AN ACTION 
) REGARDING A PATENT OR 
) TRADEMARK 
) 
) 
) 
) 
) 
) 

7,382,771 6/3/2008 INTELLECTUAL VENTURES II LLC 
9,232,158 1/5/2016 INTELLECTUAL VENTURES II LLC 
9,681,466 6/13/2017 INTELLECTUAL VENTURES II LLC 
10,292,138 5/14/2019 INTELLECTUAL VENTURES II LLC 
7,684,318 3/23/2010 INTELLECTUAL VENTURES I LLC 
8,953,641 2/10/2015 INTELLECTUAL VENTURES II LLC 
8,811,356 8/19/2014 INTELLECTUAL VENTURES II LLC 
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Case 2:21-cv-00389-JRG Document 4 Filed 10/19/21 Page 1 of 2 PagelD #: 5679 

AO 120 (Rev. 08/10) 

TO: 
Mail Stop 8 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court Eastern District of Texas on the following 

~ Trademarks or D Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
Eastern District of Texas 

PLAINTIFF DEFENDANT 

INTELLECTUAL VENTURES I LLC and TOYOTA MOTOR CORP.; TOYOTA MOTOR NORTH 
INTELLECTUAL VENTURES II LLC AMERICA, INC.; TOYOTA MOTOR ENGINEERING & 

MANUFACTURING NORTH AMERICA, INC.; and 
TOYOTA MOTOR SALES, U.S.A., INC. 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 6,832,283 12/14/2004 INTELLECTUAL VENTURES II LLC 

2 7,484,008 1/27/2009 INTELLECTUAL VENTURES I LLC 

3 9,291,475 3/22/2016 INTELLECTUAL VENTURES II LLC 

4 7,382,771 6/3/2008 INTELLECTUAL VENTURES II LLC 

5 SEE ATTACHED 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 

D Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

I rmn DEPUTY CLERK 

Copy 1-Upon initiation of action, mail this copy to Director Copy 3-Upon termination of action, mail this copy to Director 
Copy 2-Upon filing document adding patent(s), mail this copy to Director Copy 4-Case file copy 
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Case 2:21-cv-00389-JRG Document 4 Filed 10/19/21 Page 2 of 2 PagelD #: 5680 

IN THE UNITED STATES DISTRICT COURT 
FOR THE EASTERN DISTRICT OF TEXAS 

MARSHALL DIVISION 

INTELLECTUAL VENTURES I LLC and 
INTELLECTUAL VENTURES II LLC, 

) 
) 
) 

Plaintiffs, 

V. 

) C.A. No. 2:21-cv-389 
) 
) 
) 

TOYOTA MOTOR CORP.; TOYOTA 
MOTOR NORTH AMERICA, INC.; 
TOYOTA MOTOR ENGINEERING & 
MANUFACTURING NORTH AMERICA, 
INC.; and TOYOTA MOTOR SALES, U.S.A., 
INC., 

) 
) JURY TRIAL DEMANDED 
) 
) 
) 
) 

9,232,158 
9,602,608 
10,292,138 
7,684,318 
8,953,641 
9,681,466 
8,811,356 

Defendants. 

Date of Patent 
Or Trademark 

) 
) 
) 
) 
) 
) 

1/5/2016 INTELLECTUAL VENTURES II LLC 
3/21/2017 INTELLECTUAL VENTURES II LLC 
5/14/2019 INTELLECTUAL VENTURES II LLC 
3/23/2010 INTELLECTUAL VENTURES I LLC 
2/10/2015 INTELLECTUAL VENTURES II LLC 
6/13/2017 INTELLECTUAL VENTURES II LLC 
8/19/2014 INTELLECTUAL VENTURES II LLC 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. 

14/063,236 

23524 7590 

FOLEY & LARDNER LLP 
3000 K STREET N.W. 
SUITE 600 

ISSUE DATE 

01/05/2016 

12/16/2015 

WASHINGTON, DC 20007-5109 

PATENT NO. 

9232158 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www .uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

088245-9840 1847 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment is 176 day(s). Any patent to issue from the above-identified application will 
include an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the 
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee 
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management 
(ODM) at (571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

PROT ARIUS FILO AG, L.L.C., Dover, DE; 
Richard Ian Olsen, Truckee, CA; 
Darryl L. Sato, Irvine, CA; 
Feng-Qing Sun, Austin, TX; 
James Gates, Carlsbad, CA; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 

IR103 (Rev. 10/09) 
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Receipt date: 01/22/2014 14063236 _ GAU: 2878 
PTO/SB/08 (09-06) 

Approved for use through 03/31/2007. 0MB 0651-0031 
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 
0MB control number ,,, 

Substitute for form 1449/PTO Complete if Known 
INFORMATION DISCLOSURE Aoolication Number 14/063236 
STATEMENT BY APPLICANT Filin{:I Date 10/25/2013 

Date Submitted: January 22, 2014 First Named Inventor Richard Ian Olsen 
Art Unit 2878 

(use as many sheets as necessary) Examiner Name Unassigned 

-..Sheet I 1 I ot I 8 Attorney Docket Number 088245-9840 

U.S. PATENT DOCUMENTS 

Examin Document Number Pages, Columns, Lines, 

er Cite Publication Date Name of Patentee or Applicant of Where Relevant 

Initials* No.1 Number-Kind Code2 (if MM-DD-YYYY Cited Document Passages or Relevant 
known) Figures Appear 

2002/0020845-A 1 02-21-2002 OGURA ET AL. 
2002/0024606-A 1 02-28-2002 YUKI ET AL. 
2002/0051071-A1 05-02-2002 ITANO ET AL. 
2002/0067 416-A 1 06-06-2002 YONEDA ET AL. 
2002/0075481-A1 06-20-2002 ROUSTAEI, ALEXANDER R. 
2002/0089596-A 1 07-11-2002 SUDA, YASUO 
2002/0113888-A 1 08-22-2002 SONODA ET AL. 
2002/0122124-A 1 09-05-2002 SUDA 
2002/0142798-A 1 10-03-2002 HIROYUKI MIYAKE 
2003/0020814-A 1 01-30-2003 ONO, SHUJI 
2003/0086013-A 1 05-08-2003 ARATANI, MICHIHARU 
2003/0095711-A 1 05-22-2003 MCGUINNESS ET AL. 
2003/0151685-A 1 08-14-2003 LAGRONE, MARCUS J. 
2003/0160886-A 1 08-28-2003 MISAWA ET AL> 
2003/0209651-A 1 11-13-2003 IWASAKI TATSUYA 
2003/0234907 -A 1 12-25-2003 KAWAI 
2004/0012688-A 1 01-22-2004 TINNERINO ET AL. 
2004/0012689-A 1 01-22-2004 TINNERINO ET AL. 
2004/0017620-A 1 01-29-2004 KANEKO ET AL 

T 2004/0027687-A 1 02-12-2004 BITTNER ET AL 
2004/0080638-A 1 04-29-2004 LEE, WON-HO 

',c c'~--.1; Chang 
to doc 

,..l 2004/0095495-A 1 05-20-2004 l~~~~'~l~I E-F il!c. Jnokurr a K azuuuki · et ,,,I 
, r r 2004/0183918-A 1 09-23-2004 SQUILLA ET AL 

u hent, 2005/0024731-A1 02-03-2005 MITCHELL ET AL. 

/J.E... 
11/17 

E 
/ 

/ 2005/0128335-A 1 06-16-2005 KOLEHMAINEN ET AL. 
2005/0128509-A 1 06-16-2005 TOKKONEN ET AL. 

01'5 2005/0134712-A 1 06-23-2005 GRUHLKE ET AL. 
2005/0160112-A 1 07-21-2005 MAKELA ET AL 
2005/0248667-A 1 11-10-2005 SCHWENG ET AL. 
2005/0285955-A 1 12-29-2005 UTZ ET AL. 
2006/0087572-A 1 04-27-2006 SCHROEDER 
2006/0108505-A 1 05-25-2006 GRUHLKE ET AL. 
2006/0125936-A 1 06-15-2006 GRUHLKE ET AL. 
2006/0187322-A 1 08-24-2006 JANSON JR., ET AL. 
2006/0187338-A 1 08-24-2006 MAY ET AL 
2006/0222220-A 1 10-05-2006 YAMANO ET AL. 
2007 /0002159-A 1 01-04-2007 OLSEN ET AL. 
3,609,367- 09-28-1971 BARRON, DONALD 

ROBERT 
3,971,065 07-20-1976 BAYER, BRYCE E. 

Examiner /Seung C Sohn/ Date 08/24/2015 
Signature Considered 

,, 
*EXAMINER: Initial 1f reference considered, whether or not c1tat1on 1s 1n conformance with MPEP . 1f possible. and . The information 1s required to obtain or retain a 
benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by . This collection is estimated to take 2 hours to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: 
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 (1-800-786-9199) and select option 2. 

~4§-~p~~ENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /SCSI 

"" 

~ 
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Atty. Dkt. No. 088245-9840 

LV THE lJ.lVITED STATES PATENT A_ND TRADEilJARK OFFICE 

First Inventor Name: Richard Ian Olsen 

Title: LARGE DY~AJ\HC R_Al'JGE 
CA1·1ERA_S 

Appl. No.: 14/063236 

Filing Date: 10/25/2013 

Examiner: Seung C. Sohn 

A.rt Unit: 2878 

Confinuation Number: 184 7 

1-fail Stop Iss11e Fee 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Commissioner: 

ISSUE FEE TRA1'iSl\UTTAL 

Enclosed herev,rith please find Issue Fee Transmittal Form PTOL-85(B). 

Fees in the amount of $960.00 for payment of the Issue Fee are being paid by credit card 

';lia EFS-"\:Veb. 

The Commissioner is hereby authorized to charge any additional fees \Vhich may be 

required regarding this application under 37 CF.R. §§ 1.16-1.17, or credit any ove1payment, to 

Deposit Account No. 19-0741. Should no proper payment be enclosed herewith, as by the credit 

card payment instructions in EFS-\l/eb being inconect or absent, resulting in a rejected or 

i.J:1c01Tect credit card transaction, the Commissioner is authorized to charge the unpaid amount to 

Deposit Account No. 19-0 7 41. 

4815-6792-4779- 1 
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Date November 30, 2015 

FOLEY & LI\RDNER LLP 
Customer Number: 23524 
Telephone: (858) 847-6733 
Facsimile: (858) 792-6773 

4815-6792-4779.1 

Atty. Dkt. No. 088245-9840 

Respectfully submitted, 

Paul S. Hunter 
Attorney for Applicant 
Registration No. 44,787 
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PART B • FEE(S) TRANSMITTAL 

Complete and send this fonn, together with applkablc fec(s), to: MIDI Mail Stop JSSlJE FEE 
Commissioner for Patents 
P.O. Hox 1450 

or .·Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

fNSTRT"CTIONS: Thi, i,xm sho:u!d h<: used fnr mm,iniHillg th,· JSSUL FEE aud PUHL!CATlO:'i FEE (if r~quircd). Bt,wb l thn:1ugh 5 •chnuld b,· cnmpkted 1Nhere 
appropriate. AH fortber ,,CJn>:,p<.>nd,·nn· iJJduding th,· PateJJt, ~dvan,,: onkf,, aiid IJ<J{jfi,nticm of maiJJteJJaJJct. foes will bt. maikd (o th,· ,urnnt n~:ft.,pond~nce addrn,, ac, 
i11dkcw.;,d uuk;:, cotn•,,[(;,d bd.:cw or dir~<:tr:d oth,,n,,i,,,, in Bln,::k l, by (a) •,p,,dfying a ne,N ,::orrc,p,,nden<',, addn::s,: aml/nr (b) indi<:,1tillg a •,epmat,, "FEE ADDRESS'' for 
nl.ain(n«uKe fr,· notifkations. 

FOLEY & LARDNER LLP 
3000K STREETN.\1./. 
SUITE 600 
WASHINGTON, DC 20007S!09 

APPLICATlON NC>. FfLING DATE 

14/f){iJ,236 I0/25/20U 

TITLE OF fN\/ENTlON, LARGE DYN .'\.MlC RANGE CA,v1ERAS 

,.'.\Pf:1..N. TYPE ENTffY STt,TlJS ISSUE FEE DUE 

noflprovi~inna1 

ART lJNJT 

SOHN, SEUNG C 287:s 

1 C'fmflge. of t..:Ot're.:-:.ponde.rKt.' adtlt:\:-~s or lm:lk:n~knt of "1:.·t:!t: Addn.:·:-:.S:'1 {37 
CH{ 1363). 

0 ('h~:iJJJ~-.:.~ of corn.·~.:pom.t:m:e addr-.:.~:,s: (or Changt1 nf (\1rr-.:.~5pnndew::e 
Addre,s form P'T'OiSB/122) a(larh,·d. 

0 'Tc,~ ;\J<lres;," indkation for "Fee Address·• lndkation fr,rm 
PTO/SB/47: Rtcv i_i} . .f.12 or m,:,rn r<','tcfll.i alt:tt:hed. t:~•· ofa f:m,t<Jmcr 
Number i~ requir~d. 

Note: A n:rtificatr: of maiti1w can nJJlv hr: u,~d f,:,r doin,".,tk mailiJll2' of !he 
Fee1:·n TrnnsmWal. This rfftifkate ,·aJJi101 lle llS<'d for any c1tht.r an.co.n'ipanying 
pap,,r,. bwh addihnuat pca1:,;:r, such a, an as•.cigm1wnl or f,:inual dra,,.1ing, mu,t 
hav,· it, own n·.rtifirate of mailing Of trnnsn1is,icm. 

Cerlilkale of Mailing or Transmi~sion 
11.ttcrd>y et'ttify tlrnl this Fe.c(,) Tratt,mittal i, ki1.1g d<'p,:,sitl'd with the l'flit,-<l 
Stak,, Postal SerH<'e with sufficient. r•:s.t3:ge for first dass mail rn an ~nvelof"" 
addr,·,s,•d tn the Ma.ti Stop ISSl.:L H\l'., ~ddtN, :tlx,ve. or lx·mg tacsnmlc 
trnnsmitieJ to the USPTO (571} 273-2885. on th~ J.ak indicated below. 

ATTORNEYDOl'KFl NO. 

Richard Ian O1,nt 

so so 

250-.208100 

2. For prin.tlng ou lh;.:" .Pa.k"ttt front p:tgt". li~t 

( 1) Th,· nm11,:, of up tc1 ·i n:gi,t,:n:d patrnt aHc1rney·; 
()f agen!s OR, alK,rna!in,!y, 

en ·-r11t.' n:trnt:! of a. ')jugL.:" finn Hrn vj1.~g ~~ a rneJi:.~btT a 
n.'gistered attorney or agen!) ,md th~ names of up io 
2 n.:·gi:·HtT;.:"d palt"n.t a£~on1t~ys or agent~. If nf, rrnu.K-: i') 
listed, 110 name wil! be printed. 

2 __ 

C(>NF!RMATlON NC>. 

1847 

DATE.Dl'E 

J.2/()2/20l 5 

3. ASS!GNEE NAJ\,1E AND RESHlENCE DATA TO BE PTHNTLD ON THE PATENT (pdm. <.>r typ~J 

PLE/\SE NUH,, l.:ttlt',, ,rn a,;;,igflel' i, idl'ntified be.low, no ~,signet' d11t11 will app,•ar Ofl the p~t,·1.1t. if ~1.1 :,s,igrme. is identiiil'd bdow, the d,'l<.,ument ha, be,·1.1 filed for 
rec,mfation i!S sd fr,rth in 37 CFR 3.11. Completion of mis form is NOT ii substitute for filing an assignment. 

{AJ N.'\.ML OF ASSIGNEE 

Callahan Cellular L.LC. 

4a. 11m fol1owi1.1g ti.,e(s) :trn snhmitkd: 

e£i T"'ue h·e 

0 Publkahriu F;;,~ (No ,mall en!ity di,,::rium. p,-rmitwd) 

CJ 1\Jv,rnrn Or,kr • ii of Copies . 

5. Ch,~ng~ in Entii)· Si.atm. (from ,tiltm ifldic,ttcd ;,bowJ 

0 Applicant certifying micro entity status. s~e 37 CTR L29 

CJ Applkattl chattging to 1egular ,mdi,crnmt,·J fr,• ,t;,tu,. 

AuHw1"t1.t~d Sigi:.rntU.t't.". /Paul S. Hunter/ 

Paul S. Hunter 

PTOL-85 Part H (lO-Ui Appnw,,d for lt',e through Hl/.'l t/2013. 

(B) RES!DENCE: IC!TY caJJd STATE OR COUNTRY) 

'l{ilmington, DE 

4b. Payrrn:,.r,t of Fed'-): i Plea,~ firsi. l't'apply ml)' p1·c~iom,ly paid i!>stu: foe shown abiwc) 

0 A check i'; t.ndCJ,,ed. 

~ Paym~!ll by credit card. rne,:c PTO :rn~'g i·, atlm.!tul. EFS \Veb 
~ Th,, diredrn: h hr:rd,y authoriz.r:d to dwrge lll.<:;:_,rc,,1vtf\l'-hfrd;:\ any ddkkncy, or n,,dit, ally 

c1v~rpayn1nu. 1,1 D<:p,1,it A,cnunt Nun1kr ... 1..-''.":-.1:?.'.'4:.1.. .... (~1J.-fo-;,: All rntra ni,:: ~r lilir: fo.rfll.L 

NOH,, Absc,nt a valid cer1ificaiion o! !v1icro Entitv Status (see forms PTO/SB/1:iA and. 151h issue 
tee p:tyn,ent i1.1 the micro rntity :trno,mt will not bc· ,Kcepte~1 :tt the risk of :trl>lirntion ~b~1.1<lonml'nt. 

NOTE: Jf th~ npplkation wa, previously umkf mkro ,:ntity ·;tatu,. d,,:<eking Ibis !:>o;,; '.Yill ~ tahn 
tn IX:, a 11otificatioJJ <.>f !n~:s of ,,ntitkinenl to mino entity ,,t;itu •,. 

NOTE: ChnJ:i1.1g this tmx wiJJ lx· tal(k'l.1 to bt' a notific~tion ,:,f lo,;;, ,:,f rntitkrnent lo ,m;,Jl or mkrn 
c,ntity sfai,is, as applicabk. 

Page 2 of 3 

0MB 065.1-0013 

Dal<'. 
November 30, 2015 

44,787 

fJ.S. Paten! m1d Trndcmark Olnn,: U.S. DEPA RT,v1ENT OF CH,v1MERCE 
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Atty. Dkt. No. 088245-9840 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Inventor Name: Richard Ian Olsen 

Title: LARGE DYNAMIC RANGE CAMERAS 

Appl. No.: 14/063236 

Filing Date: 10/25/2013 

Examiner: Seung C. Sohn 

Art Unit: 2878 

Confirmation Number: 184 7 

COMMENTS ON STATEMENT OF REASONS FOR ALLOWANCE 

Mail Stop ISSUE FEE 
Commissioner for Patents 
PO Box 1450 
Alexandria, Virginia 22313-1450 

These Comments on Statement of Reasons for Allowance under 37 C.F.R. § 1.104 are 

intended to be responsive to the Notice of Allowance dated September 2, 2015. On pages 2-3 of 

the Notice of Allowability under "Examiner's Statement of Reasons for Allowance," the Examiner 

provided a statement of reasons for allowance. 

While Applicant agrees that the allowed claims recite a combination of subject matter 

that is patentable over the cited references, Applicant does not necessarily agree with or 

acquiesce in the statement of reasons for allowance given by the Examiner. Moreover, the 

Applicant notes that the recited subject matter as well as various other subject matter and/or 

combinations of subject matter may be patentable for other reasons than those given by the 

Examiner. Applicant expressly reserves the right to set forth additional and/or alternative 

reasons for patentability and/or allowance with the present Application or in any other future 

proceeding. 

4833-6502-5065.1 
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Date: November 30, 2015 

FOLEY & LARDNER LLP 
Customer Number: 23524 
Telephone: (608) 258-4292 
Facsimile: (608) 258-4258 

4833-6502-5065.1 

Atty. Dkt. No. 088245-9840 

Respectfully submitted, 

By: / Paul S. Hunter/ 

Paul S. Hunter 
Attorney for Applicant 
Registration No. 44,787 
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Electronic Patent Application Fee Transmittal 

Application Number: 14063236 

Filing Date: 25-0ct-2013 

Title of Invention: LARGE DYNAMIC RANGE CAMERAS 

First Named Inventor/Applicant Name: Richard Ian Olsen 

Filer: Paul S. Hunter/Linda Anderson 

Attorney Docket Number: 088245-9840 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Utility Appl Issue Fee 1501 1 960 960 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 960 
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Electronic Acknowledgement Receipt 

EFSID: 24208433 

Application Number: 14063236 

International Application Number: 

Confirmation Number: 1847 

Title of Invention: LARGE DYNAMIC RANGE CAMERAS 

First Named Inventor/Applicant Name: Richard Ian Olsen 

Customer Number: 23524 

Filer: Paul S. Hunter/Linda Anderson 

Filer Authorized By: Paul S. Hunter 

Attorney Docket Number: 088245-9840 

Receipt Date: 30-NOV-2015 

Filing Date: 25-OCT-2013 

Time Stamp: 13:59:23 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Credit Card 

Payment was successfully received in RAM $960 

RAM confirmation Number 229 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

453990 

1 Issue Fee Payment (PTO-85B) 088245-98401ssuefee.pdf no 3 
97a3429651 b1d844e0e63fb74e20bc0811f 

40c9 

Warnings: 

Information: 

112455 

2 
Post Allowance Communication - 088245-9840CommentsOnAllo 

2 
Incoming wance.pdf 

no 
34a2fa8489f699661 bf4ab 1 fcff4 34be 70aab 

ld 

Warnings: 

Information: 

30410 

3 Fee Worksheet (5B06) fee-info.pdf no 2 
ab 7 e89c80bf1 bS fe3ff0e4 3 d 89 5 aa03 d4d 5 e 

b89c 

Warnings: 

Information: 

Total Files Size (in bytes) 596855 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Atty. Dkt. No. 088245-9840 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named 
Inventor: 

Richard Ian Olsen 

Title: LARGE DYNAMIC RANGE CAMERAS 

Appl. No.: 14/063236 

Filing Date: 10/25/2013 

Examiner: Seung C. Sohn 

Art Unit: 2878 

Confirmation 184 7 
Number: 

RESPONSE TO NOTICE TO FILE CORRECTED APPLICATION PAPERS 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA22313-1450 

Sir: 

Transmitted herewith in response to the Notice to File Corrected Application Papers 

mailed September 23, 2015, and October 30, 2105 is a properly signed corrected Application Data Sheet 

correcting the typographical errors in the Application Data Sheet filed on October 25, 2013. 

Applicant believes that no fee is due. If for any reason a fee is deemed to be due, authorization is 

hereby given to charge any deficiency ( or credit any balance) to Deposit Account No. 19-07 41. 

Date: November 11, 2015 

FOLEY & LARDNER LLP 
Customer Number: 23524 
Telephone: (608) 258-4286 
Facsimile: (608) 258-4258 

4818-7210-6026.1 

Respectfully submitted, 

By: /Christopher L. Kalafut/ 

Christopher L. Kalafut 
Attorney for Applicant 
Registration No. 57,946 
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PTQ/AlfaJ14 (0'.3--1'.:I) 
,<',;f.)pmved ft1r tJSe il1rougl1 0113112014. OMl:I 0651,0032 

U.S Patent Md Trademal'k Offic.;; U.S DEPARTMENT OF COMMERCE 

Ur;/j"<'' the Papef\\•'(>rl:; Redl•<:ti<m .,!,ct of 1005, I'!(> per!>f.'ris ara r~ui1e<1 to respon-d to a col!e<.'l:loo of iofi;Jrrmiton unl~s it <:t:mtainis a valid 0MB contftl:! numwt. 

Attorney Docket Number 088245-9840 
Application Data Sheet 37 CF R 1.76 

Application Number 14/063236 

Title of Invention LARGE DYNAMIC RANGE CAMERAS 

The appllca!io11 d.ata sheet Is part ot the pro'llslona! or nonprovislonal application for which it ls being s1Jbmitted. The following form contains the 
bibliographiC data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This docwmmt may be comp!eteo electronic.:.lly and submitted to ttm Office in electronic rormat using the Electronic FIiing system (EFSi or the 

__ document may be, printed, and, included in, a paper filed apph:ca.tian. """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" 

Secrecy Order 37 CFR 5.2 
D Portions or a!! of the application associated v-,1th this Application Data Sheet may fall under a Secrecy Order pursuant to 

37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically,) 

nventor Information: 

Inventor 1 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name I Suffix 

Richard !an Olsen I 
Residence Information (Select One) (~) US Residency ,t""\ Non US Residency 

... ~ .... ,,, 
Active US Military Service \. l ...,..., ,., 

City Truck1:m I State/Province I CA I Country of Residence i I us 

Mailing Address of Inventor: 

Address 1 556 Stewart McKay 

Address 2 

City I Tn.icl<e-e I State/Province ! CA 

Postal Code I 96161 I Country i ! us 

Inventor 2 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name I Suffix 

Darryl L. Sato I 
Residence Information (Select One) (€) US Residency 0 Non US Residency 0 Active US Military Service 

City Irvine I State!Province I CA I Country of Residence l I us 

Mailing Address of Inventor: 

Address 1 21 Pintail Apt. 12D 

Address 2 

City I Irvine I State/Province ! CA 

Postal Code I 92604 I Country i ! us 

Inventor 3 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Feng-Qing Sun 

Residence Information (Select One) ('!) US Resi(1ency r·, Non US Residency {''",,,) .Active US Military Servk;e • < 
'-.j , ... ~· 
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PTQ/AlfaJ14 (0'.3--1'.:I) 
,<',;f.)pmved ft1r tJSe il1rougl1 0113112014. OMl:I 0651,0032 

U.S Patent Md Trademal'k Offic.;; U.S DEPARTMENT OF COMMERCE 
UwJ~• ihe Paparwom Redudkm .Act of 1005, l'!O par~.ms ar"1 1equited to respond to a col!ec~oo of inforrm1ti<.lf1 u,iless it cm1talm; a v;;.lid 0MB conlrol l'!umlJ~,. 

Attorney Docket Number 088245-9840 
Application Data Sheet 37 CFR 1.76 

Application Number 14/063236 

Title of Invention LARGE DYNAMIC RANGE CAMERAS 

I··· City j _Austin.................................................. j State/Province j _ TX·······_[__ Country .or. Residence i .J. .. us ................................................. . 

!Mailing Address of Inventor: 
i 

Address 1 224 Mediterra Pt. 

Address 2 

1--~:~tal-Codl AuSlin____________l 78732 ---------------------------------------------------1 Co~11~:t~/Prolll'~=e ------- ! TX---------------------------------------------------------------------

! Inventor 4 j Remove ! 
! Legal Name 
l ........................................................................................................................................................................................................................................................................................ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
! Prefix Given Name Middle Name Family Name ! Suffix 
~ ............................................................................................................................................................................. ···················································································:·················· 

James Gates ! 
Residence Information (Select One) (~ US Residency () Non US Residency O Active US Military Service 

City Carlsbad I State/Province I CA I Country of Residence i I US 

jMailing Address of Inventor: 

I···::::::·}································· ... ~~~~.~.=~=~=~~ .. ~! ... ~~!: .. !.~ ............................................................................................................................................................... . 

City I Carlsbad I State/Province ! CA 

Postal Code I 92008 I Country i I US 

AU Inventors Must Be Listed - AddiUonal Inventor Information blocks may be 
generated within this form by selecting the Add button, 

Correspondence Information: 

Add 

Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a), 

□ An Address is being provided for the correspondence Information of this application. 

Customer Number 23524 

Email Address !PDocketing@folev. corn ! I Md Email I 
Application Information: 

Title of the Invention LARGE DYN/\MIC RANGE CAMERAS 

Attorney Docket Number 088245·9840 ! Small Entity Status Claimed □ 
Application Type Nonprovisiona! 

Subject Matter t.Jt111ty 

(RemoveEmanl 

Total Number of Drawing Sheets (if any) I 24 I Suggested Figure for PubUcation (if any) I 1 

Ef'S Wei'> 2.2.8 
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Attorney Docket Number 088245-9840 
Application Data Sheet 37 CFR 1.76 

Application Number 14/063236 

Title of Invention LARGE DYNAMIC RANGE CAMERAS 

Publication Information: 
O Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 
□ 35 U.S,C. 122(b} and certify that the invention disclosed in the attached application has not and will not be the 

subject of an application filed in another country, or under a multilateral international agreement, that rnquirGs 

, .............. publication.at eighteen. months after filing ......................................................................................................................................................................... . 

Representative Information: 

Representative infonnat1on shciuid be provided for all practitioners having a power of attomey in the applicatic1n. Providing 
this infotmatk,'11 in the Application Data Sheet does not ccmslit\lte a J.-"l0\<\1er of a!torney in the application (see 37 CFR 1.32}. 
Either enter Customer Number or complete the Representative Name section below·. If both sections are completed the customer 
Number wm be used for the Representative Information during processing. 

~ ...................................................................................................................................................................................................................................................................................... . 

Please Select One: (i) Customer Number I () US Patent Practitioner I () Limited Recogniti◊n (37 CFR 11.9) 

Customer Number 23524 

Domestic Benefit/National Stage Information: 
This section a!!o·ws for the applicant to either claim benefit under 35 U, $, C, 119(e ), 120, 121, or 365( c) or indicate 
National Stage entry from a PCT application. Providing this information in the applica8tion data sheet constitutes the 
specific reference required by 35 u_s_c, 119(e) or 120. and 37 CFR 1,78. 

Prior Application Status Pending I ! Remove I 
Application Number Continuity Type I Prior Application Number Filing Date (YYYY-MM-0D) 

This Application Continuation of j 13/68·1603 2012-·11-20 

Prior Application Status Patenled I ! Remove I 
Application Continuity lype Prior Application Filing Date 

Patent Number 
Issue Date 

Number Number (YYYY-MM-DD) (YYYY-MM··DD} 

13/681603 Continuation of 13/465229 2012-05-07 8334494 2012-·12-18 

Prior Application Status I Patented I ! Remove I 
I 

.Application Prior Application Filing Date Issue Date 
Numoor 

Continuity Type 
Number (YYYY-MM-DD) 

Patent Number (YYYY-MM-OD} 

13/465229 Continuation of 12146985121496854 2009-07-02 818.:3574 2012~06¥ 12. 

Prior Application Status I I RemovEi I Patenled ! I 

Application Continuity Type Prior Application Filing Date Patent Number 
Issue Date 

Numoor Number (YY'-lY-MM-DD} {YYYY-M!Vl-00} 

12f469851 ~,110,;Q~4 Continuation of 11/78~3"122 2007.04.19 7564019 2009-07-21 

Prior Application Status I 
I 

Expired I ! Remove I 

Ef'S Web 2.2.8 

Ex.1002 / Page 64 of 252 
TESLA, INC.



I 

PTQ/AlfaJ14 (0'.3--1'.:I) 
,<',;f.)pmved ft1r tJSe il1rougl1 0113112014. OMl:I 0651,0032 

U.S Patent Md Trademal'k Offic.;; U.S DEPARTMENT OF COMMERCE 
UwJ~• ihe Paparwom Redudkm .Act of 1005, l'!O par~.ms ar"1 1equited to respond to a col!ec~oo of inforrm1ti<.lf1 u,iless it cm1talm; a v;;.lid 0MB conlrol l'!umlJ~,. 

Attorney Docket Number 088245-9840 
Application Data Sheet 37 CFR 1.76 

Application Number 14/063236 

Title of Invention LARGE DYNAMIC RANGE CAMERAS 

Application Number Continuity Type I Prior Application Number Filing Date (YYYY-MM~DD) 
: .......................................... " .................................................................................................................................................... 

An application claiming the benefi~ 
........................................................................................................................................................................................................................... 

11/788122 601975882 60/795882 2006-04-28 

Prior Application Status Abandoneo I ! Remove I 
Application Number Continuity Type I Prior Application Number Filing Date (YYYY·MM·DD) 

11/788122 Continuation in part of j 11/212803 2005-08-25 

Prior Application Status Expired I ! R:emove I 
Application Number Continuity Type I Prior Application Number Filing Date {YYYY~MM-00) 

11/212803 An application claiming the l>enefi~ 
: 

60/604854 2004--08-25 

Prior Application Status Expired I ! Remove I 
Application Number Continuity Type I Prior Application Number Filing Date {YYYY-MM•DD) 

11/212803 Ao application claiming the benefi~ 60/695946 200$-07-01 
: 

Additional Domestic Benefit/National Stage Data may be generated within this form I I Add 
by selecting the Add button. 

Foreign Priority Information: 

I Ttiis section allows for 1t1e applicant to claim priority to a foreign application. Providing this in!orrnalicin in the application data sheel 

!constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55{d). VI/hen priority is claimed to a foreign application 
!that is eligible for retrieval under the pnority dc.icument exchange program (PDX) ½he information will be used by the Office to 

!automatically attempt retrieval pursuant to 37 CFR 155{h)(1} and (2). Under the PDX program, applicant bears the ultimate 

I responsibility for ensuring that a copy of the foreign application is received by the Office from the partic1pating foreign intellectual 

!property office, or a c~rtif1ect copy• of1ne foreign prionty application is filed. within the: time period specified in 37 CFR ·1.55(g)( 1) 

! Remove I 
Application Number Cotintry i Filing Date (YYYY-MM-DD} Access Codd (if applicable) 

Additional Foreign Priority Data may be generated within this form by selecting the 
I I Add button. Add 
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Attorney Docket Number 088245-9840 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention LARGE DYNAMIC RANGE CAMERAS 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition 
Applications 

f This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2} also 
! contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 
1 □ 1e, 20-13. 
! NOTE: By providing this statement under 37 CFR 1.55 or 1 ]8, this application, with a filing date on or after March 
! 16, 2013, will be examined under the first inventor to file provisions of the A!A 

Authorization to Permit Access: 

l[g] Authorization to Permit Access to the Instant Application by the Participating Offices 
i 
! If checked, the undersigned hereby grants the USPTO authority to provide 'tl1e Emopean Patent Office {EPO). 
!the Japan Patent Office (JPO), the Korean !ntdlech . ..al Property Office {KIPO), tt1e World lntellec:tual Property Office (W!PO), 
!and any other intellectual property offices in which a foreign application claiming priority to the instant patent application 
!is filed access to the instant patent application. See 37 CFR 1.14{c) and {h). This box should not be checked if the applicant 
!does not wish the EPO. JPO, KIPO, WIPO, or otlier intellectual property offic.e 1n v,t1ich a foreign application claiming priority 
!to the instant paten! application is flied to have access to the instant patent application. 

I In aa:x::irdani::e with 37 GFR ·1.14(h){3), access will be provided to a copy of the instant patent application with respect 
!to: 1) the instant patent app!ication,as .. filed; 2) any torn1gn applicati(!n to wnich the instant patent appl1c.ation 
! claims pnority under 35 U _ S. C. 119{ a H d) if a copy of the foreign application that satisfies the cer1ified copy requirement ,1f 
!37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as--filed from which benefit is 
!sought in tne instant patent application. 

I in accordance with 37 CFR 1.14(c), acc.ess may be provided to information conceming ihe date of filing this Authorization. 

I 

Applicant Information: 

I,,, Providing assignment information in thi$ section does not substitute for compliance with any reqrnrernent of part 3 of Title 37 of CFR 
to have an ass1gmnent recorded by the Office. 

Ef'S Wei'> 2.2.8 
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Attorney Docket Number 088245-9840 
Application Data Sheet 37 CFR 1.76 

Application Number 14/063236 

Title of Invention LARGE DYNAMIC RANGE CAMERAS 

I • ._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._ 

I Applicant 1 I Remove I 
! If' the applicant is the inventor (or lne remaining Joint inventor or inventors under 37 CFR 145), tti1s section should not be completed, 
!Toe information to be provided in lnis section is the name and address of the legal representative 'Nho is the applicant under 37 CFR 
! 1.43: or the name and address of ttie assignee, person to whom thE! inventor is under an obligation to assign the invention, or person 
!who omerwise shows suffo::ient propiietary inte1Bst in the matter wt10 is the applicant t_mder 37 CFR 1.46. !f lne applicant is an 
!applicant under 37 CFR 1.46 {assignee, person to whom the inventor is obligated to assign, or person who other.vise shows sufficient 
!proprietary !nlerest) together with one or more joint inventors, then the joint inventor or inventors who are also the .app!icanl should be 
!identified in this seclion. 

I I Clear I 
Ir•\ l I 

Assignee C) Legal Representative under 35 U,S.C. 117 !( ..... 't Joint Inventor i\._; I'--•" 
I I 

I (J __ Person_ to whom th~ inventor is obligat~d to assign, __________________________________ }:) ________ Person _who _shows sufficient proprietary_ inlerest """"""""" 

f applicant is the legal repmsentative, indicate the authority to file the patent application. the inventor is: 

I 
Name of the Deceased or Legally Incapacitated Inventor :I 
!f the Applicant is an Organization check here. [8] 
Organization Name I PROTARIUS FILO AG, LLC. 

Mailing Address Information: 

Address 1 160 Greentree Drive, Suite 101 

Address 2 

City Dover State/Province DE 

Country ii us Postal Code 19904 

Phone Number Fax Number 

Email Address 

,Additional Applicant Data may be generated within this form by selecting the l\dd button. I Add I 
i 

Assignee Information including Non-Applicant Assignee Information: 

I Providing assignment information in this section does not subsltute for compliance with any requirement of part 3 of Title 37 of GFR to 
!have an assignment recorded by the Office. 

r Assignee 1 
I 

!Complete this section if assignee information, including non-appl:cant assignee 1nformatIon, is desired to be included on the patent 
!application publication . An assIgnee-appi1cant idEmtifiEid in the ''t\pplIcant Information" section w·m appear on the patent application 
!publication as an applicant For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
!patent application publif',alion 
' 

Remo\le 

If the Assignee is an Organization check here, D 

Ef'S Wei'> 2.2.8 
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Attorney Docket Number 088245-9840 
Application Data Sheet 37 CFR 1.76 

Application Number 14/063236 

Title of Invention LARGE DYNAMIC RANGE CAMERAS 

I • ._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._ 

[ Prefix Given Name Middle Name Family Name Suffix 

i """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""'"' ! Mailing Address Information: 
' ' I i A.ddress 1 ! 
k ...................................................................................................................................................................................................... i .......................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................... ... 
! Address 2 I 
: I 

I City I State/Province 

I Country i I Postal Code .................................... J.,.,.,.,.----,--------------========i---------------i 
Phone Number Fax Number 

Email Address 

Additional Assignee Data may be generated within this form by selecting the Add button. 
Md 

Signature: Remove 

NOTE: This form must be signed in accordance with 37 CFR 1.33, See 37 CFR 1 A for signature requirements and 
certifications 

Signature /Christopher L. Kalafut/ Date (YYYY-MM¥DD) 2015-11-11 

First Name Christopher L I Last Name I Kalafut Registration Number 57,946 

Additional Signature may be generated within this form by selecting the Add button, ! Add I 

This co!!ec.tion of information is reqtJired by 37 CFR 1.76. The information is required to obtain or retain a benefit by ttie public which 
is to flie {and by thEi USPTO to process) an application. Confidentiality is governed by 35 U S.C. 122 anti 37 GFR 1 14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
st1eet form to the USPTO. Time will vary depending upon the individual case. Any comments on !he amount of time you require to 
complete !his form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS SEND TO: Commissioner for Patents, P.0, Box 1450, Alexandria, VA 22313¥1450. 
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Privacy Act Statement 

The Privacy Act of 1974 {P .L 93-579) requires that you be given certain infomia!lo11 in connection with your submission of the attached form ~lated to 
a patent application or patent Accordingly, pursuant to the requirements of tl1e Act, please be advised tl1at: {'l l tl'le general authority for the collection 
of this infonnatiQn 1s 35 U.S.C. 2(b ){2); (2) fumlsh!ng of lhe information solicited is voluntary: and (3) the principal purpose for whicl1 the infomiation is 
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do nol 
furnish the requestt<d infom1ation, the U.S. Patent and Trademark Office may not be able lo process and/or exami!ie your submission, wtiich inay 
re-,,ul! in Mrminatlon of proceedings or abandonm&nt of the application or expiration of U1e patent 

The informati,,:,n pro,,ided by you ln !his form will be subject to the foll,,:,wlng routine uses: 

1. The information on !his form wi!! be !mated confldential!y to the extent allowed tmder the Freedom of lnrom,ation Act (5 u.s.c. 552) 
and the Privacy Act (5 U.S.C. l'>52a). Records from this system of recorcts may be disdoood to the- Dep,.<irtment ol ,lustice to determine­
wt1elher me Freedom of lnfonnation Act reql.lires dlsclosure of these records. 

~'- A remrd from this system of records may be disclo..<,ed, as a routine use, in the course of prescnt.ing evidence to a court, magistrate, or 
administrative trit>unai, i!1ciudi11g disclosures to opposing counsel in the course of settlement migot,ations. 

3 A re-cord !n !his system of records niay be disclosed, as a rowtine use. to a Member of Congress subrrHU!ng a reql.lest involving an 
ind1vidl.lal. to whOf'fl the record pertains. when the 111<lMdua1 has requested assistance rrorn Ule Meml'llilr with respect to lhe subject mattet of 
the record. 

4. A record in this system of records may be disclooed, as a routine use, to a contractor of the Agency having need for 1t1e information 111 

order to ~rtorm a contract. Recipients ,,:if inf,,:,rmation sJial! be required to i.~,:,mp:ly witl1 the requirements of the Privacy A.ct ot 1974, as 
amende<l. pursl.ltmt to 5 u.s.c. 552a{m). 

5. A mcord related to an h1temational Application filed under the Patent Cooperation Treaty in !his system of records may be disclosed, 
as a routine use, to the lntemational Bureau ol the vvorld Intellectual Property Organi:zatlon. pursuant to the Parent C..'-Oop&rat1on Tre.ity. 

6 A re-cord !n lhls system of records may be disclosed, as a rowtine use. to another f-ederal agency for ~}urposes of Nationai Security 
review (35 U.S.C .. 181) and tor rev1e\¥ pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this svstem of records may M discloseo, as a routine use. to the Adm1nist.rator, General services, or l1isft1er designee, 
duMg an inspection of records conducted by GSA as part of that agency's respo11slb1iity to recommem:i 1mprovemen1s in records 
management practices and programs, w1der authority of 44 U.S.C, 2904 and 2906- such disciosure shall be made in accordance wm, the 
GSA regulations governing inspection of recOfds for this ptirpose, and ;;iny otl'ler relevant {i.e., GSA or commerce} directive_ Sueh 
disclosure shall 11ot be used to make determinations about individuals. 

a. A record from this system of records may be discloseo, as a routine use. to the public Mer em,er publi<:~tion of tM app1ic,:1tion Pllrsuan 
to 35 u.s.c. 122(b} or issuance c,f a patent pursuant to -35 u.s.c. 151. Fwrther, a reco~ may be dlsc1osed. sut)ject to the limitalic,ns or 37 
CFR 1.14, as a rouline use, lo the public if the record was filed in an application v,11ich became abanctonect or in wtlich the proceedings were 
terminated ant:! which application is referenced by either a published appiication, an application open to public inspections or a11 Issued 
patent. 

9. A record from this system of records n1ay be discloooo, as a mlltine use. to a Federal, State, or loca1 1aw ei,forcement agency. inne 
USPTO becomes a,Yare of a violation or potential Violation of law or mguiation. 
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Electronic Acknowledgement Receipt 

EFSID: 24047257 

Application Number: 14063236 

International Application Number: 

Confirmation Number: 1847 

Title of Invention: LARGE DYNAMIC RANGE CAMERAS 

First Named Inventor/Applicant Name: Richard Ian Olsen 

Customer Number: 23524 

Filer: Christopher L. Kalafut/Linda Anderson 

Filer Authorized By: Christopher L. Kalafut 

Attorney Docket Number: 088245-9840 

Receipt Date: 11-NOV-2015 

Filing Date: 25-OCT-2013 

Time Stamp: 10:44:52 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

93878 

1 
Post Allowance Communication - 088245-9840SeconResponseNo 

1 
Incoming tice_to_CorrAppPapers.pdf 

no 
a852ab04ceefc7e487328a4c7af3b33a4e9a 

9079 

Warnings: 

Information: 
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4993141 

2 Application Data Sheet 088245-9840SuppADS.pdf no 8 
88538b6eeeb9752e52696cad8029169e93 

b68511 

Warnings: 

Information: 

This is not an USPTO supplied ADS fillable form 

Total Files Size (in bytes) 5087019 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 

Ex.1002 / Page 71 of 252 
TESLA, INC.



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

14/063,236 10/25/2013 Richard Ian Olsen 

23524 7590 I 0/30/2015 

FOLEY & LARDNER LLP 
3000 K STREET N.W. 
SUITE 600 
WASHINGTON, DC 20007-5109 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

088245-9840 184 7 

EXAMINER 

SOHN, SEUNG C 

ART UNIT PAPER NUMBER 

2878 

NOTIFICATION DATE DELIVERY MODE 

10/30/2015 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

ipdocketing@foley.com 

PTOL-90A (Rev. 04/07) 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

\I\N\/W.uspto.gov 

Application No. : 14063236 
Applicant : Olsen 

Filing Date 10/25/2013 
Date Mailed : 10/30/2015 

NOTICE TO FILE CORRECTED APPLICATION PAPERS 

Notice of Allowance Mailed 

This application has been accorded an Allowance Date and is being prepared for issuance. The 
application, however, is incomplete for the reasons below. 

Applicant is given two (2) months from the mail date of this Notice within which to respond. This 
time period for reply is extendable under 37 CFR 1.136(a) for only TWO additional MONTHS. 

The informalities requiring correction are indicated in the attachment(s). If the informality pertains to the 
abstract, specification (including claims) or drawings, the informality must be corrected with an 
amendment in compliance with 37 CFR 1.121 (or, if the application is a reissue application, 37 CFR 
1.173). Such an amendment may be filed after payment of the issue fee if limited to correction of 
informalities noted herein. See Waiver of 3 7 CFR 1. 312 for Documents Required by the Office of Patent 
Publication, 1280 Off. Gaz. Patent Office 918 (March 23, 2004). In addition, if the informality is not 
corrected until after payment of the issue fee, for purposes of 35 U.S.C. 154(b)(l)(iv), "all outstanding 
requirements" will be considered to have been satisfied when the informality has been corrected. A 
failure to respond within the above-identified time period will result in the application being 
ABANDONED. 

See attachment(s). 

A copy of this notice MUST be returned with the reply. Please address response to 
"Mail Stop Issue Fee, Commissioner for Patents, 

/Joseph Boris/ 
Publication Branch 

P.O. Box 1450, Alexandria, VA 22313-1450". 

Office of Data Management 
(571) 272-4200 
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Application No. 14063236 

IDENTIFICATION OF APPLICATION DEFICIENCIES 
IN APPLICATION FILED ON OR AFTER SEPTEMBER 16, 2012 

D Applicant must provide legible text for the following item(s). 

D Specification filed, page(s) . 

D Claims filed, claim(s) . 

D Other:. 

D Applicant must provide missing information on the following page(s) of the specification by 
amending the specification to add the missing text. No new matter may be added. 
Page/line no(s). 

D The specification refers to one or more applications by attorney docket number and does not show the 
U.S. application number(s). Applicant must supply the U.S. application number in place of each 
attorney docket number. 
Page/line no(s). 

D Applicant must provide an Abstract of the Disclosure. 

D The Application Data Sheet (ADS dated) does not supply the inventor's city and/or does not supply 
the inventor's U.S. state and/or does not supply the inventor's country. Applicant must submit a 
signed application data sheet that corrects this deficiency. To be in compliance with 37 CFR 1.76, the 
corrected application data sheet must identify the information being changed by using underlining for 
additions and strikethroughs or brackets for deletions .. 

[R] The Application Data Sheet (ADS dated 10/23/2015) was not properly signed. Applicant must submit 
an application data sheet that is properly signed in accordance with 37 CFR l.76(e) and l.33(b). If 
the unsigned application data sheet shows foreign priority information or domestic benefit 
information, and if the Office does not show foreign priority information or domestic benefit 
information on the filing receipt, applicant may need to file a petition under 37 CFR 1.55 or 1.78 for 
delayed claim for priority or benefit if the claim for priority or benefit has not been filed in 
accordance with the time periods set forth in 37 CFR 1.55 or 1.78. 

D Other: 
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Atty. Dkt. No. 088245-9840 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named 
Inventor: 

Richard Ian Olsen 

Title: LARGE DYNAMIC RANGE CAMERAS 

Appl. No.: 14/063236 

Filing Date: 10/25/2013 

Examiner: Seung C. Sohn 

Art Unit: 2878 

Confirmation 184 7 
Number: 

RESPONSE TO NOTICE TO FILE CORRECTED APPLICATION PAPERS 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA22313-1450 

Sir: 

Transmitted herewith in response to the Notice to File Corrected Application Papers 

mailed September 23, 2015, is a corrected Application Data Sheet correcting the typographical errors in 

the Application Data Sheet filed on October 25, 2015. 

Applicant believes that no fee is due. If for any reason a fee is deemed to be due, authorization is 

hereby given to charge any deficiency ( or credit any balance) to Deposit Account No. 19-07 41. 

Date October 23, 2015 

FOLEY & LARDNER LLP 
Customer Number: 23524 
Telephone: (608) 258-4286 
Facsimile: (608) 258-4258 

4845-3287-6585.1 

Respectfully submitted, 

By: /Christopher L. Kalafut/ 

Christopher L. Kalafut 
Attorney for Applicant 
Registration No. 57,946 
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PTQ/AlfaJ14 (0'.3--1'.:I) 
,<',;f.)pmved ft1r tJSe il1rougl1 0113112014. OMl:I 0651,0032 

U.S Patent Md Trademal'k Offic.;; U.S DEPARTMENT OF COMMERCE 

Ur;/j"<'' the Papef\\•'(>rl:; Redl•<:ti<m .,!,ct of 1005, I'!(> per!>f.'ris ara r~ui1e<1 to respon-d to a col!e<.'l:loo of iofi;Jrrmiton unl~s it <:t:mtainis a valid 0MB contftl:! numwt. 

Attorney Docket Number 088245-9840 
Application Data Sheet 37 CF R 1.76 

Application Ntimber 14/063236 

Title of Invention LARGE DYNAMIC RANGE CAMERAS 

The appllca!io11 d.ata sheet Is part ot the pro'llslona! or nonprovislonal application for which it ls being s1Jbmitted. The following form contains the 
bibliographiC data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This docwmmt may be comp!eteo electronic.:.lly and submitted to ttm Office in electronic rormat using the Electronic FIiing system (EFSi or the 

__ document may be, printed, and, included in, a paper filed apph:ca.tian. """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" 

Secrecy Order 37 CFR 5.2 
D Portions or a!! of the application associated v-,1th this Application Data Sheet may fall under a Secrecy Order pursuant to 

37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically,) 

nventor Information: 

Inventor 1 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name I Suffix 

Richard !an Olsen I 
Residence Information (Select One) (~) US Residency ,t""\ Non US Residency 

... ~ .... ,,, 
Active US Military Service \. l ...,..., ,., 

City Truck1:m I State/Province I CA I Country of Residence i I us 

Mailing Address of Inventor: 

Address 1 556 Stewart McKay 

Address 2 

City I Tn.icl<e-e I State/Province ! CA 

Postal Code I 96161 I Country i ! us 

Inventor 2 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name I Suffix 

Darryl L. Sato I 
Residence Information (Select One) (€) US Residency 0 Non US Residency 0 Active US Military Service 

City Irvine I State!Province I CA I Country of Residence l I us 

Mailing Address of Inventor: 

Address 1 21 Pintail Apt. 12D 

Address 2 

City I Irvine I State/Province ! CA 

Postal Code I 92604 I Country i ! us 

Inventor 3 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Feng-Qing Sun 

Residence Information (Select One) ('!) US Resi(1ency r·, Non US Residency {''",,,) .Active US Military Servk;e • < 
'-.j , ... ~· 
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PTQ/AlfaJ14 (0'.3--1'.:I) 
,<',;f.)pmved ft1r tJSe il1rougl1 0113112014. OMl:I 0651,0032 

U.S Patent Md Trademal'k Offic.;; U.S DEPARTMENT OF COMMERCE 
UwJ~• ihe Paparwom Redudkm .Act of 1005, l'!O par~.ms ar"1 1equited to respond to a col!ec~oo of inforrm1ti<.lf1 u,iless it cm1talm; a v;;.lid 0MB conlrol l'!umlJ~,. 

Attorney Docket Number 088245-9840 
Application Data Sheet 37 CFR 1.76 

Application Number 14/063236 

Title of Invention LARGE DYNAMIC RANGE CAMERAS 

I··· City j _Austin.................................................. j State/Province j _ TX·······_[__ Country .or. Residence i .J. .. us ................................................. . 

!Mailing Address of Inventor: 
i 

Address 1 224 Mediterra Pt. 

Address 2 

1--~:~tal-Codl AuSlin____________l 78732 ---------------------------------------------------1 Co~11~:t~/Prolll'~=e ------- ! TX---------------------------------------------------------------------

! Inventor 4 j Remove ! 
! Legal Name 
l ........................................................................................................................................................................................................................................................................................ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
! Prefix Given Name Middle Name Family Name ! Suffix 
~ ............................................................................................................................................................................. ···················································································:·················· 

James Gates ! 
Residence Information (Select One) (~ US Residency () Non US Residency O Active US Military Service 

City Carlsbad I State/Province I CA I Country of Residence i I US 

jMailing Address of Inventor: 

I···::::::·}································· ... ~~~~.~.=~=~=~~ .. ~! ... ~~!: .. !.~ ............................................................................................................................................................... . 

City I Carlsbad I State/Province ! CA 

Postal Code I 92008 I Country i I US 

AU Inventors Must Be Listed - AddiUonal Inventor Information blocks may be 
generated within this form by selecting the Add button, 

Correspondence Information: 

Add 

Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a), 

□ An Address is being provided for the correspondence Information of this application. 

Customer Number 23524 

Email Address !PDocketing@folev. corn ! I Md Email I 
Application Information: 

Title of the Invention LARGE DYN/\MIC RANGE CAMERAS 

Attorney Docket Number 088245·9840 ! Small Entity Status Claimed □ 
Application Type Nonprovisiona! 

Subject Matter t.Jt111ty 

(RemoveEmanl 

Total Number of Drawing Sheets (if any) I 24 I Suggested Figure for PubUcation (if any) I 1 
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PTQ/AlfaJ14 (0'.3--1'.:I) 
,<',;f.)pmved ft1r tJSe il1rougl1 0113112014. OMl:I 0651,0032 

U.S Patent Md Trademal'k Offic.;; U.S DEPARTMENT OF COMMERCE 
UwJ~• ihe Paparwom Redudkm .Act of 1005, l'!O par~.ms ar"1 1equited to respond to a col!ec~oo of inforrm1ti<.lf1 u,iless it cm1talm; a v;;.lid 0MB conlrol l'!umlJ~,. 

Attorney Docket Number 088245-9840 
Application Data Sheet 37 CFR 1.76 

Application Number 14/063236 

Title of Invention LARGE DYNAMIC RANGE CAMERAS 

Publication Information: 
O Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 
□ 35 U.S,C. 122(b} and certify that the invention disclosed in the attached application has not and will not be the 

subject of an application filed in another country, or under a multilateral international agreement, that rnquirGs 

, .............. publication.at eighteen. months after filing ......................................................................................................................................................................... . 

Representative Information: 

Representative infonnat1on shciuid be provided for all practitioners having a power of attomey in the applicatic1n. Providing 
this infotmatk,'11 in the Application Data Sheet does not ccmslit\lte a J.-"l0\<\1er of a!torney in the application (see 37 CFR 1.32}. 
Either enter Customer Number or complete the Representative Name section below·. If both sections are completed the customer 
Number wm be used for the Representative Information during processing. 

~ ...................................................................................................................................................................................................................................................................................... . 

Please Select One: (i) Customer Number I () US Patent Practitioner I () Limited Recogniti◊n (37 CFR 11.9) 

Customer Number 23524 

Domestic Benefit/National Stage Information: 
This section a!!o·ws for the applicant to either claim benefit under 35 U, $, C, 119(e ), 120, 121, or 365( c) or indicate 
National Stage entry from a PCT application. Providing this information in the applica8tion data sheet constitutes the 
specific reference required by 35 u_s_c, 119(e) or 120. and 37 CFR 1,78. 

Prior Application Status Pending I ! Remove I 
Application Number Continuity Type I Prior Application Number Filing Date (YYYY-MM-0D) 

This Application Continuation of j 13/68·1603 2012-·11-20 

Prior Application Status Patenled I ! Remove I 
Application Continuity lype Prior Application Filing Date 

Patent Number 
Issue Date 

Number Number (YYYY-MM-DD) (YYYY-MM··DD} 

13/681603 Continuation of 13/465229 2012-05-07 8334494 2012-·12-18 

Prior Application Status I Patented I ! Remove I 
I 

.Application Prior Application Filing Date Issue Date 
Numoor 

Continuity Type 
Number (YYYY-MM-DD) 

Patent Number (YYYY-MM-OD} 

13/465229 Continuation of 12146985121496854 2009-07-02 818.:3574 2012~06¥ 12. 

Prior Application Status I I RemovEi I Patenled ! I 

Application Continuity Type Prior Application Filing Date Patent Number 
Issue Date 

Numoor Number (YY'-lY-MM-DD} {YYYY-M!Vl-00} 

12f469851 ~,110,;Q~4 Continuation of 11/78~3"122 2007.04.19 7564019 2009-07-21 

Prior Application Status I 
I 

Expired I ! Remove I 
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PTQ/AlfaJ14 (0'.3--1'.:I) 
,<',;f.)pmved ft1r tJSe il1rougl1 0113112014. OMl:I 0651,0032 

U.S Patent Md Trademal'k Offic.;; U.S DEPARTMENT OF COMMERCE 
UwJ~• ihe Paparwom Redudkm .Act of 1005, l'!O par~.ms ar"1 1equited to respond to a col!ec~oo of inforrm1ti<.lf1 u,iless it cm1talm; a v;;.lid 0MB conlrol l'!umlJ~,. 

Attorney Docket Number 088245-9840 
Application Data Sheet 37 CFR 1.76 

Application Number 14/063236 

Title of Invention LARGE DYNAMIC RANGE CAMERAS 

Application Number Continuity Type I Prior Application Number Filing Date (YYYY-MM~DD) 
: .......................................... " .................................................................................................................................................... 

An application claiming the benefi~ 
........................................................................................................................................................................................................................... 

11/788122 601975882 60/795882 2006-04-28 

Prior Application Status Abandoneo I ! Remove I 
Application Number Continuity Type I Prior Application Number Filing Date (YYYY·MM·DD) 

11/788122 Continuation in part of j 11/212803 2005-08-25 

Prior Application Status Expired I ! R:emove I 
Application Number Continuity Type I Prior Application Number Filing Date {YYYY~MM-00) 

11/212803 An application claiming the l>enefi~ 
: 

60/604854 2004--08-25 

Prior Application Status Expired I ! Remove I 
Application Number Continuity Type I Prior Application Number Filing Date {YYYY-MM•DD) 

11/212803 Ao application claiming the benefi~ 60/695946 200$-07-01 
: 

Additional Domestic Benefit/National Stage Data may be generated within this form I I Add 
by selecting the Add button. 

Foreign Priority Information: 

I Ttiis section allows for 1t1e applicant to claim priority to a foreign application. Providing this in!orrnalicin in the application data sheel 

!constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55{d). VI/hen priority is claimed to a foreign application 
!that is eligible for retrieval under the pnority dc.icument exchange program (PDX) ½he information will be used by the Office to 

!automatically attempt retrieval pursuant to 37 CFR 155{h)(1} and (2). Under the PDX program, applicant bears the ultimate 

I responsibility for ensuring that a copy of the foreign application is received by the Office from the partic1pating foreign intellectual 

!property office, or a c~rtif1ect copy• of1ne foreign prionty application is filed. within the: time period specified in 37 CFR ·1.55(g)( 1) 

! Remove I 
Application Number Cotintry i Filing Date (YYYY-MM-DD} Access Codd (if applicable) 

Additional Foreign Priority Data may be generated within this form by selecting the 
I I Add button. Add 
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U.S Patent Md Trademal'k Offic.;; U.S DEPARTMENT OF COMMERCE 
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Attorney Docket Number 088245-9840 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention LARGE DYNAMIC RANGE CAMERAS 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition 
Applications 

f This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2} also 
! contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 
1 □ 1e, 20-13. 
! NOTE: By providing this statement under 37 CFR 1.55 or 1 ]8, this application, with a filing date on or after March 
! 16, 2013, will be examined under the first inventor to file provisions of the A!A 

Authorization to Permit Access: 

l[g] Authorization to Permit Access to the Instant Application by the Participating Offices 
i 
! If checked, the undersigned hereby grants the USPTO authority to provide 'tl1e Emopean Patent Office {EPO). 
!the Japan Patent Office (JPO), the Korean !ntdlech . ..al Property Office {KIPO), tt1e World lntellec:tual Property Office (W!PO), 
!and any other intellectual property offices in which a foreign application claiming priority to the instant patent application 
!is filed access to the instant patent application. See 37 CFR 1.14{c) and {h). This box should not be checked if the applicant 
!does not wish the EPO. JPO, KIPO, WIPO, or otlier intellectual property offic.e 1n v,t1ich a foreign application claiming priority 
!to the instant paten! application is flied to have access to the instant patent application. 

I In aa:x::irdani::e with 37 GFR ·1.14(h){3), access will be provided to a copy of the instant patent application with respect 
!to: 1) the instant patent app!ication,as .. filed; 2) any torn1gn applicati(!n to wnich the instant patent appl1c.ation 
! claims pnority under 35 U _ S. C. 119{ a H d) if a copy of the foreign application that satisfies the cer1ified copy requirement ,1f 
!37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as--filed from which benefit is 
!sought in tne instant patent application. 

I in accordance with 37 CFR 1.14(c), acc.ess may be provided to information conceming ihe date of filing this Authorization. 

I 

Applicant Information: 

I,,, Providing assignment information in thi$ section does not substitute for compliance with any reqrnrernent of part 3 of Title 37 of CFR 
to have an ass1gmnent recorded by the Office. 

Ef'S Wei'> 2.2.8 
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PTQ/AlfaJ14 (0'.3--1'.:I) 
,<',;f.)pmved ft1r tJSe il1rougl1 0113112014. OMl:I 0651,0032 

U.S Patent Md Trademal'k Offic.;; U.S DEPARTMENT OF COMMERCE 
UwJ~• ihe Paparwom Redudkm .Act of 1005, l'!O par~.ms ar"1 1equited to respond to a col!ec~oo of inforrm1ti<.lf1 u,iless it cm1talm; a v;;.lid 0MB conlrol l'!umlJ~,. 

Attorney Docket Number 088245-9840 
Application Data Sheet 37 CFR 1.76 

Application Number 14/063236 

Title of Invention LARGE DYNAMIC RANGE CAMERAS 

I • ._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._ 

I Applicant 1 I Remove I 
! If' the applicant is the inventor (or lne remaining Joint inventor or inventors under 37 CFR 145), tti1s section should not be completed, 
!Toe information to be provided in lnis section is the name and address of the legal representative 'Nho is the applicant under 37 CFR 
! 1.43: or the name and address of ttie assignee, person to whom thE! inventor is under an obligation to assign the invention, or person 
!who omerwise shows suffo::ient propiietary inte1Bst in the matter wt10 is the applicant t_mder 37 CFR 1.46. !f lne applicant is an 
!applicant under 37 CFR 1.46 {assignee, person to whom the inventor is obligated to assign, or person who other.vise shows sufficient 
!proprietary !nlerest) together with one or more joint inventors, then the joint inventor or inventors who are also the .app!icanl should be 
!identified in this seclion. 

I I Clear I 
Ir•\ l I 

Assignee C) Legal Representative under 35 U,S.C. 117 !( ..... 't Joint Inventor i\._; I'--•" 
I I 

I (J __ Person_ to whom th~ inventor is obligat~d to assign, __________________________________ }:) ________ Person _who _shows sufficient proprietary_ inlerest """"""""" 

f applicant is the legal repmsentative, indicate the authority to file the patent application. the inventor is: 

I 
Name of the Deceased or Legally Incapacitated Inventor :I 
!f the Applicant is an Organization check here. [8] 
Organization Name I PROTARIUS FILO AG, LLC. 

Mailing Address Information: 

Address 1 160 Greentree Drive, Suite 101 

Address 2 

City Dover State/Province DE 

Country ii us Postal Code 19904 

Phone Number Fax Number 

Email Address 

,Additional Applicant Data may be generated within this form by selecting the l\dd button. I Add I 
i 

Assignee Information including Non-Applicant Assignee Information: 

I Providing assignment information in this section does not subsltute for compliance with any requirement of part 3 of Title 37 of GFR to 
!have an assignment recorded by the Office. 

r Assignee 1 
I 

!Complete this section if assignee information, including non-appl:cant assignee 1nformatIon, is desired to be included on the patent 
!application publication . An assIgnee-appi1cant idEmtifiEid in the ''t\pplIcant Information" section w·m appear on the patent application 
!publication as an applicant For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
!patent application publif',alion 
' 

Remo\le 

If the Assignee is an Organization check here, D 

Ef'S Wei'> 2.2.8 
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PTQ/AlfaJ14 (0'.3--1'.:I) 
,<',;f.)pmved ft1r tJSe il1rougl1 0113112014. OMl:I 0651,0032 

U.S Patent Md Trademal'k Offic.;; U.S DEPARTMENT OF COMMERCE 
UwJ~• ihe Paparwom Redudkm .Act of 1005, l'!O par~.ms ar"1 1equited to respond to a col!ec~oo of inforrm1ti<.lf1 u,iless it cm1talm; a v;;.lid 0MB conlrol l'!umlJ~,. 

Attorney Docket Number 088245-9840 
Application Data Sheet 37 CFR 1.76 

Application Number 14/063236 

Title of Invention LARGE DYNAMIC RANGE CAMERAS 

I • ._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._ 

[ Prefix Given Name Middle Name Family Name Suffix 

i """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""'"' ! Mailing Address Information: 
' ' I i A.ddress 1 ! 
k ...................................................................................................................................................................................................... i .......................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................... ... 
! Address 2 I 
: I 

I City I State/Province 

I Country i I Postal Code .................................... J.,.,.,.,.----,--------------========i---------------i 
Phone Number Fax Number 

Email Address 

Additional Assignee Data may be generated within this form by selecting the Add button. 
Md 

Signature: Remove 

NOTE: This form must be signed in accordance with 37 CFR 1.33, See 37 CFR 1 A for signature requirements and 
certifications 

Signature /Christopher L. Kalafut Date (YYYY-MM¥DD) Oct. 23, 2015 

First Name Christopher L I Last Name I Kalafut Registration Number 57,946 

Additional Signature may be generated within this form by selecting the Add button, ! Add I 

This co!!ec.tion of information is reqtJired by 37 CFR 1.76. The information is required to obtain or retain a benefit by ttie public which 
is to flie {and by thEi USPTO to process) an application. Confidentiality is governed by 35 U S.C. 122 anti 37 GFR 1 14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
st1eet form to the USPTO. Time will vary depending upon the individual case. Any comments on !he amount of time you require to 
complete !his form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS SEND TO: Commissioner for Patents, P.0, Box 1450, Alexandria, VA 22313¥1450. 
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Privacy Act Statement 

The Privacy Act of 1974 {P .L 93-579) requires that you be given certain infomia!lo11 in connection with your submission of the attached form ~lated to 
a patent application or patent Accordingly, pursuant to the requirements of tl1e Act, please be advised tl1at: {'l l tl'le general authority for the collection 
of this infonnatiQn 1s 35 U.S.C. 2(b ){2); (2) fumlsh!ng of lhe information solicited is voluntary: and (3) the principal purpose for whicl1 the infomiation is 
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do nol 
furnish the requestt<d infom1ation, the U.S. Patent and Trademark Office may not be able lo process and/or exami!ie your submission, wtiich inay 
re-,,ul! in Mrminatlon of proceedings or abandonm&nt of the application or expiration of U1e patent 

The informati,,:,n pro,,ided by you ln !his form will be subject to the foll,,:,wlng routine uses: 

1. The information on !his form wi!! be !mated confldential!y to the extent allowed tmder the Freedom of lnrom,ation Act (5 u.s.c. 552) 
and the Privacy Act (5 U.S.C. l'>52a). Records from this system of recorcts may be disdoood to the- Dep,.<irtment ol ,lustice to determine­
wt1elher me Freedom of lnfonnation Act reql.lires dlsclosure of these records. 

~'- A remrd from this system of records may be disclo..<,ed, as a routine use, in the course of prescnt.ing evidence to a court, magistrate, or 
administrative trit>unai, i!1ciudi11g disclosures to opposing counsel in the course of settlement migot,ations. 

3 A re-cord !n !his system of records niay be disclosed, as a rowtine use. to a Member of Congress subrrHU!ng a reql.lest involving an 
ind1vidl.lal. to whOf'fl the record pertains. when the 111<lMdua1 has requested assistance rrorn Ule Meml'llilr with respect to lhe subject mattet of 
the record. 

4. A record in this system of records may be disclooed, as a routine use, to a contractor of the Agency having need for 1t1e information 111 

order to ~rtorm a contract. Recipients ,,:if inf,,:,rmation sJial! be required to i.~,:,mp:ly witl1 the requirements of the Privacy A.ct ot 1974, as 
amende<l. pursl.ltmt to 5 u.s.c. 552a{m). 

5. A mcord related to an h1temational Application filed under the Patent Cooperation Treaty in !his system of records may be disclosed, 
as a routine use, to the lntemational Bureau ol the vvorld Intellectual Property Organi:zatlon. pursuant to the Parent C..'-Oop&rat1on Tre.ity. 

6 A re-cord !n lhls system of records may be disclosed, as a rowtine use. to another f-ederal agency for ~}urposes of Nationai Security 
review (35 U.S.C .. 181) and tor rev1e\¥ pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this svstem of records may M discloseo, as a routine use. to the Adm1nist.rator, General services, or l1isft1er designee, 
duMg an inspection of records conducted by GSA as part of that agency's respo11slb1iity to recommem:i 1mprovemen1s in records 
management practices and programs, w1der authority of 44 U.S.C, 2904 and 2906- such disciosure shall be made in accordance wm, the 
GSA regulations governing inspection of recOfds for this ptirpose, and ;;iny otl'ler relevant {i.e., GSA or commerce} directive_ Sueh 
disclosure shall 11ot be used to make determinations about individuals. 

a. A record from this system of records may be discloseo, as a routine use. to the public Mer em,er publi<:~tion of tM app1ic,:1tion Pllrsuan 
to 35 u.s.c. 122(b} or issuance c,f a patent pursuant to -35 u.s.c. 151. Fwrther, a reco~ may be dlsc1osed. sut)ject to the limitalic,ns or 37 
CFR 1.14, as a rouline use, lo the public if the record was filed in an application v,11ich became abanctonect or in wtlich the proceedings were 
terminated ant:! which application is referenced by either a published appiication, an application open to public inspections or a11 Issued 
patent. 

9. A record from this system of records n1ay be discloooo, as a mlltine use. to a Federal, State, or loca1 1aw ei,forcement agency. inne 
USPTO becomes a,Yare of a violation or potential Violation of law or mguiation. 
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Electronic Acknowledgement Receipt 

EFSID: 23874637 

Application Number: 14063236 

International Application Number: 

Confirmation Number: 1847 

Title of Invention: LARGE DYNAMIC RANGE CAMERAS 

First Named Inventor/Applicant Name: Richard Ian Olsen 

Customer Number: 23524 

Filer: Christopher L. Kalafut/Linda anderson 

Filer Authorized By: Christopher L. Kalafut 

Attorney Docket Number: 088245-9840 

Receipt Date: 23-OCT-2015 

Filing Date: 25-OCT-2013 

Time Stamp: 13:55:19 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

94180 

1 
Post Allowance Communication - 088245-9840Response_to_Noti 

1 
Incoming ce_to_FileCorAPP _Papers.pdf 

no 
1 b67511 d4996b9ded0d3d265656c3b3ea2 

e1ca8e 

Warnings: 

Information: 
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4995499 

2 Application Data Sheet 088245-9840U pdatedADS.pdf no 8 
50ffe01 baf4bd07a 19524dbaaa0b9998b61 

43b9f 

Warnings: 

Information: 

This is not an USPTO supplied ADS fillable form 

Total Files Size (in bytes) 5089679 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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~-~ {l!lfSf!i.a UNITED STATES PATENT AND TRADEMARK OFFICE 

~ 

APPLICA T!ON NO. FILING DATE FIRST NAMED INVENTOR 

14/063,236 10/25/2013 Richard Ian Olsen 

23524 7590 09/23/2015 

FOLEY & LARDNER LLP 
3000 K STREET N.W. 
SUITE 600 
WASHINGTON, DC 20007-5109 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

088245-9840 184 7 

EXAMINER 

SOHN, SEUNG C 

ART UNIT PAPER NUMBER 

2878 

NOTIFICATION DATE DELIVERY MODE 

09/23/2015 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address( es): 

ipdocketing@foley.com 

PTOL-90A (Rev. 04/07) 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

\I\N\/W.uspto.gov 

Application No. : 14063236 
Applicant : Olsen 

Filing Date : 10/25/2013 
Date Mailed : 09/23/2015 

NOTICE TO FILE CORRECTED APPLICATION PAPERS 

Notice of Allowance Mailed 

This application has been accorded an Allowance Date and is being prepared for issuance. The 
application, however, is incomplete for the reasons below. 

Applicant is given two (2) months from the mail date of this Notice within which to respond. This 
time period for reply is extendable under 37 CFR 1.136(a) for only TWO additional MONTHS. 

The application is not in compliance with 37 CFR 1.78, as indicated in the attachment. The consequences 
of failure to respond within the above-identified time period are set forth in the attachment. 

Even if the Office has recognized a benefit claim and has entered it into the Office's database and 
included it on applicant's filing receipt, the benefit claim is not a proper benefit claim unless the reference 
in compliance with 37 CFR 1.78 is included, depending upon the application's filing date and as indicated 
in the attachment, in an application data sheet or in the first sentence(s) of the specification and all other 
requirements are met. 

See attachment. 

A copy of this notice MUST be returned with the reply. Please address response to 
"Mail Stop Issue Fee, Commissioner for Patents, 

P.O. Box 1450, Alexandria, VA 22313-1450". 

/Joseph Boris/ 

Publication Branch 
Office of Data Management 
(571) 272-4200 
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Application No. 14063236 

APPLICATION FILED ON OR AFTER MARCH 16, 2013, 
NOT IN COMPLIANCE WITH 37 CFR 1. 78 

D The 37 CFR 1. 78( c )(2) reference on the application data sheet does not indicate the relationship ( continuation, division, continuation-in­
part) to the prior U.S. nonprovisional application or international application designating the U.S. See document coded dated, listing 
application number(s). 

D The 37 CFR 1. 78( c )(2) reference on the application data sheet does not provide the U.S. nonprovisional application number ( series code 
and serial number) or, with respect to an international PCT application designating the U.S., it provides the international application 
number or international filing date but not both. See document coded dated, in which the following is missing: . 

[KJ The 37 CFR l.78(c)(2) reference on the application data sheet shows an incorrect, incomplete, or illegible U.S. nonprovisional 
application number, international PCT application number, or international PCT filing date. See document coded ADS dated 
10/25/2013, in which the following error was made: 12496854 is listed as 12469854. 

D The 37 CFR l.78(c)(2) reference to the prior U.S. nonprovisional application or international application designating the U.S. is not 
present on an application data sheet, thus removing the validating link under 35 U.S.C. l l 9(a)-( d) to a prior foreign application or under 
35 U.S.C. 119( e) to a prior U.S. provisional application. 

D The 37 CFR l.78(c)(2) reference to the prior U.S. nonprovisional application or international application designating the U.S. is not 
present on an application data sheet. 

D The 37 CFR l.78(a)(3) reference to the prior U.S. provisional application is not present on an application data sheet. 

D The 37 CFR 1. 78( a )(3) reference to the prior U.S. provisional application on an application data sheet does not provide the provisional 
application number (series code and serial number). See document coded dated, in which the following is missing: . 

[KJ The 37 CFR l.78(a)(3) reference to the prior U.S. provisional application on an application data sheet shows an incorrect, incomplete, 
or illegible U.S. provisional application number. See document coded ADS dated 10/25/2013, in which the following error was made: 
60795882 is listed as 60975882. 

D Other:. 

HOW TO RESPOND 

A proper response to this notice would include: (1) a corrected Application Data Sheet (ADS) pursuant to 37 CFR l.76(c) which 
provides the benefit information from the attached filing receipt which would make the benefit information comply with 37 CFR 1. 78( c )(2) or 
37 CFR 1. 78( a)(3) or (2) a petition filed pursuant to the provisions of 37 CFR 1. 78(b) or 37 CFR 1. 78( d) if the benefit information from the 
attached filing receipt does not accurately reflect the benefits under 35 U.S.C. 119( e), 120, 121 or 365( c) as claimed by applicant (a grantable 
petition would include a corrected ADS as required by 37 CFR l.78(b )(1) or 37 CFR l.78(d)(l )). 

WARNING: If Applicant fails to timely submit a proper response, the benefit information will be deleted and the patent will be printed 
without the benefit information present. 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

23524 7590 09/02/2015 

FOLEY & LARDNER LLP 
3000 K STREET N.W. 
SUITE 600 
WASHINGTON, DC 20007-5109 

APPLICATION NO. FILING DATE 

14/063,236 10/25/2013 

TITLE OF INVENTION: LARGE DYNAMIC RANGE CAMERAS 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $960 

EXAMINER 

SOHN, SEUNG C 

ART UNIT PAPER NUMBER 

2878 

DATE MAILED: 09/02/2015 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Richard Ian Olsen 088245-9840 1847 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0 $0 $960 12/02/2015 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS 
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES 
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS 
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM 
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW 
DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies. 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity 
fees. 

IL PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

23524 7590 09/02/2015 

FOLEY & LARDNER LLP 
3000 K STREET N.W. 
SUITE 600 
WASHINGTON, DC 20007-5109 

APPLICATION NO. FILING DATE 

14/063,236 10/25/2013 

TITLE OF INVENTION: LARGE DYNAMIC RANGE CAMERAS 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $960 

EXAMINER ART UNIT 

SOHN, SEUNG C 2878 

I. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. 

Richard Ian Olsen 088245-9840 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE 

$0 $0 

CLASS-SUBCLASS 

250-208100 

2. For printing on the patent front page, list 

(I) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

$960 

(Depositor's name) 

(Signature) 

(Date) 

CONFIRMATION NO. 

1847 

DATE DUE 

12/02/2015 

(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

2 ______________ _ 

3 ______________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. The following fee(s) are submitted: 

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order - # of Copies _________ _ 

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PTO-2038 is attached. 

0 The director is hereby authorized to charge the required fee( s ), any deficiency, or credits any 
overpayment, to Deposit Account Number ( enclose an extra copy of this form). 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 

NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (10-13) Approved for use through 10/31/2013. 

Page 2 of3 

0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

14/063,236 10/25/2013 

23524 7590 09/02/2015 

FOLEY & LARDNER LLP 
3000 K STREET N.W. 
SUITE 600 
WASHINGTON, DC 20007-5109 

FIRST NAMED INVENTOR 

Richard Ian Olsen 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

088245-9840 1847 

EXAMINER 

SOHN, SEUNG C 

ART UNIT PAPER NUMBER 

2878 

DATE MAILED: 09/02/2015 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(Applications filed on or after May 29, 2000) 

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section l(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the 
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See 
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer 
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to 
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant 
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the 
patent. Any request for reconsideration of the patent term adjustment determination ( or reinstatement of patent term 
adjustment) should follow the process outlined in 37 CPR 1.705. 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 

Page 3 of 3 
PTOL-85 (Rev. 02/11) 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and 
Budget approval before requesting most types of information from the public. When 0MB approves an agency 
request to collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration 
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the 
agency to inform the public about the 0MB Control Number's legal significance in accordance with 5 CFR 
1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary 
depending upon the individual case. Any comments on the amount of time you require to complete this form 
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT 
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to 
respond to a collection of information unless it displays a valid 0MB control number. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the 
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which 
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission 
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and 
Trademark Office may not be able to process and/or examine your submission, which may result in termination of 
proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records 
may be disclosed to the Department of Justice to determine whether disclosure of these records is required 
by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance 
from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to 
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes 
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 
218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under authority 
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations 
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. 
Such disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication 
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a 
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the 
record was filed in an application which became abandoned or in which the proceedings were terminated 
and which application is referenced by either a published application, an application open to public 
inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Application No. 
14/063,236 

Applicant(s) 
OLSEN ET AL. 

Notice of Allowability Examiner 
SEUNG C. SOHN 

Art Unit 
2878 

AIA (First Inventor to 
File) Status 

No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. [gi This communication is responsive to 7/27/2015. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on ___ . 

2. D An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the restriction 
requirement and election have been incorporated into this action. 

3. [gl The allowed claim(s) is/are 1-20. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution 
Highway program at a participating intellectual property office for the corresponding application. For more information, please see 
~;ttp://V'vww.uspto.gov/patents/init events/pph/index.is_p or send an inquiry to PPHfeedback@uspto.aov . 

4. D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) D All b) D Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of 
each sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121 {d). 

6. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. [gl Notice of References Cited (PTO-892) 

2. [gl Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date See Continuation Sheet 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

4. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

U.S. Patent and Trademark Office 

5. D Examiner's Amendment/Comment 

6. [gl Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20150824 
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Continuation Sheet (PTOL-37) Application No. 14/063,236 

Continuation of Attachment(s) 2. Information Disclosure Statements (PTO/SB/08), Paper No./Mail Date: 1/22/2014 and 7/27/2015. 

2 
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Application/Control Number: 14/063,236 

Art Unit: 2878 

Notice of Pre-A/A or AJA Status 

1. The present application is being examined under the pre-AIA first to invent 

provisions. 

Reasons for Allowance 

2. Claims 1-20 are allowed. 

3. The following is an examiner's statement of reasons for allowance: 

Page 2 

Claims 1-20 are not disclosed or made obvious by the prior art of record, 

specifically in combination with the limitation of "a plurality of sensors; a plurality of 

optics components, wherein each optics component of the plurality of optics 

components is configured to pass light to a sensor of the plurality of sensors; and a 

processing component configured to control an integration time of each sensor." 

Any comments considered necessary by applicant must be submitted no later 

than the payment of the issue fee and, to avoid processing delays, should preferably 

accompany the issue fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance." 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to SEUNG C. SOHN whose telephone number is 

(571 )272-4123. The examiner can normally be reached on Mon-Thur, 7:30 AM -6 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, GEORGIA Y. EPPS can be reached on 571-272-2328. The fax phone 
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Application/Control Number: 14/063,236 

Art Unit: 2878 

Page 3 

number for the organization where this application or proceeding is assigned is 571-

273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/SEUNG C SOHN/ 

Primary Examiner, Art Unit 2878 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

14/063,236 OLSEN ET AL. 
Notice of References Cited 

Examiner Art Unit 

SEUNG C. SOHN 2878 
Page 1 of 1 

U.S. PATENT DOCUMENTS 

* 
Document Number Date 

CPC Classification US Classification Country Code-Number-Kind Code MM-YYYY Name 

* A US-5,604,534 A 02-1997 Hedges; Thomas M. G01 C11/025 348/106 

* B US-7,436,038 B2 10-2008 Engelmann; Michael G. G01 J5/02 257/233 

C US-

D US-

E US-

F US-

G US-

H US-

I US-

J US-

K US-

L US-

M US-

FOREIGN PATENT DOCUMENTS 

* 
Document Number Date 

Country Code-Number-Kind Code MM-YYYY Country Name CPC Classification 

N 

0 

p 

Q 

R 

s 

T 

NON-PATENT DOCUMENTS 

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages) 

u 

V 

w 

X 

*A copy of this reference 1s not being furnished with this Office action. (See MPEP § 707.05(a).) 
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign. 

U.S. Patent and Trademark Office 

PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20150824 
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Application/Control No. 

Index of Claims 14063236 

Examiner 

SEUNG C SOHN 

✓ Rejected Cancelled N 

= Allowed Restricted 

181 Claims renumbered in the same order as presented by applicant 

CLAIM 
Final Original 08/24/2015 

1 = 

2 = 

3 = 

4 = 

5 = 

6 = 

7 = 

8 = 

9 = 

10 = 

11 = 

12 = 

13 = 

14 = 

15 = 

16 = 

17 = 

18 = 

19 = 

20 = 

U.S. Patent and Trademark Office 

Applicant( s )/Patent Under 
Reexamination 

OLSEN ET AL. 

Art Unit 

2878 

Non-Elected A Appeal 

Interference 0 Objected 

□ CPA □ T.D. □ R.1.47 

DATE 

Part of Paper No.: 20150824 
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Page 1 of 1 

UNIIBD STATES PATENT AND TRADEMARK OFFICE 

BIB DATA SHEET 

SERIAL NUMBER FILING or 371 (c) 
DATE 

14/063,236 10/25/2013 

RULE 

APPLICANTS 
PROTARIUS FILO AG, L.L.C., Dover, DE; 

INVENTORS 
Richard Ian Olsen, Truckee, CA; 
Darryl L. Sato, Irvine, CA; 
Feng-Qing Sun, Austin, TX; 
James Gates, Carlsbad, CA; 

** CONTINUING DATA ************************* 

CLASS 

250 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www.uspto.gov 

CONFIRMATION NO.1847 

GROUP ART UNIT ATTORNEY DOCKET 
NO. 

2878 088245-9840 

This application is a CON of 13/681,603 11/20/2012 PAT 8598504 
which is a CON of 13/465,229 05/07/2012 PAT 8334494 
which is a CON of 12/496,854 07/02/2009 PAT 8198574 
which is a CON of 11 /788, 122 04/19/2007 PAT 7564019 
which claims benefit of 60/795,882 04/28/2006 
and is a CIP of 11/212,803 08/25/2005 ABN 
which claims benefit of 60/604,854 08/25/2004 
and claims benefit of 60/695,946 07/01/2005 

** FOREIGN APPLICATIONS ************************* 

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED ** 
11/06/2013 

Foreign Priority claimed D Yes llNo STATE OR SHEETS TOTAL INDEPENDENT 
35 USC 119(a-d) conditions met D Yes ll No O Metafter 

Allowance COUNTRY DRAWINGS CLAIMS CLAIMS 
Verified and /SEUNG C SOHN/ 

CA 24 20 3 Acknowledged Examiner's Signature Initials 

ADDRESS 

FOLEY & LARDNER LLP 
3000 K STREET N.W. 
SUITE 600 
WASHINGTON, DC 20007-5109 
UNITED STATES 

TITLE 

LARGE DYNAMIC RANGE CAMERAS 

0 All Fees 

FEES: Authority has been given in Paper 
□ 1.16 Fees (Filing) 

FILING FEE □ 1.17 Fees (Processing Ext. of time) 
RECEIVED No. to charge/credit DEPOSIT ACCOUNT 

1600 No. for following: □ 1.18 Fees (Issue) 

□ Other 

□ Credit 

BIB (Rev. 05/07). 
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Application/Control No. Applicant( s )/Patent Under 
Reexamination 

Search Notes 14063236 

Examiner 

SEUNG C SOHN 

CPC-SEARCHED 

Symbol 
H01L27/14618, H01L27/14621, H01L27/14625, H01L27/14634, 
HO 1 L27 /14645, H04N5/2253, H04N5/2254, H04N5/2353, 
H04N5/332, H04N5/335 

OLSEN ET AL. 

Art Unit 

2878 

Date 
8/24/2015 

CPC COMBINATION SETS - SEARCHED 

Symbol I Date 
I 

US CLASSIFICATION SEARCHED 

Class Subclass Date 
250 208.1 8/24/2015 
348 273,302,308 8/24/2015 

SEARCH NOTES 

Search Notes Date 
EAST (US-PGPUB, USPAT, EPO, JPO, DERWENT) 8/24/2015 
INVENTOR SEARCH 8/24/2015 
ASSIGNEE SEARCH 8/24/2015 
BIB DATA VERIFIED 8/24/2015 

INTERFERENCE SEARCH 

US Class/ US Subclass / CPC Group Date 
CPC Symbol 

TEXT SEARCH (EAST US-PGPUB, USPAT, UPAD) 8/24/2015 

/SEUNG C SOHN/ 
Primary Examiner.Art Unit 2878 

U.S. Patent and Trademark Office 

Examiner 
scs 

I Examiner 
I 

Examiner 
SGS 
SGS 

Examiner 
SGS 
SGS 
SGS 
SGS 

Examiner 

SGS 

Part of Paper No.: 20150824 
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EAST Search History 

EASTSearchHistory.14063236_AccessibleVersion.htm[8/24/2015 1:14:12 PM] 
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S25 

S26 196 

I "7564019" .pn. 

I 
1("20030086013" I "20040017620" I 
I "20050150112" I "20060087572" I 
I "4323925" I "6429898" I "6570613" I 
I "6611289" I "6841816" I "6859299" I 
I "6882368" I "6946647" I "7223954" I 
I "7417674" I "20020024606" I 
I "20020067416" I "20030151685" I 
~ 

U&PGPUB;: OR 
USPAT; i 
USOCR; : 
FPRS; i 
EPO; JPO;: 
DERWENT; 
IBM_TDB i 

ON j 2012/02/11 
I 13:30 

I 
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"20040095495" I "20040183918" I 
"20060187338" I "5051830" I 
"5760832" I "6833873" I "6885404" I 
"6885508" I "7095159" I "7206136" I 
"20020075481" I "20020020845" I 
"20020051071" I "20020142798" I 
"20040012689" I "20050128509" I 
"20050285955" I "5742659" I 
"6437335" I "6617565" I "7214926" I 
"7239345" I "20020122124" I 
"3971065" I "5436660" I "5766980" I 
"6381072" I "6765617" I "6834161" I 
"7280290" I "20060222220" I 
"20020113888" I "20030209551 " I 
"20040027687" I "20040080638" I 
"20060125936" I "6885398" I 
"7170665" I "7305180" I "7362357" I 
"20040012688" I "20050248667" I 
"20060187322" I "20010002159" I 
"4385373" I "4894672" I "5005083" I 
"5691765" I "5694165" I "6137535" I 
"6714239" I "6903770" I "6952228" I 
"7115853" I "7199348" I "7236306" I 
"7256944" I "7460160" I 
"20030095711" I "20020089596" I 
"20030160886" I "6375075" I 
"6727521" I "7123298" I 
"20030020814" I "20030234907" I 
"20050024731" I "20050128335" I 
"20050134712" I "20060108505" I 
"3609367" I "5654752" I "5850479" I , 

_"7358483"_1 __ ''73791_04"). PN. ______________________ ___! ~=:~=~ ~===::::====~=~~===:! 
S27 795 j U&PGPUB;\OR !,',,,,,,,,,,,,,_ON !2012/02/11: \ USPAT; : i 13:31 i 

i USOCR; : i : 

I :~7;JFD; I 1,,,, 1,,,_ ! DERWENTj 
i IBM TDB i , 

~~~~~~~~~~~~· ~ ~~~~~~~~~~~~~~~~~~' ============;;.;.;.;, ~~~~~~~~~~ - ~~~~~~~~~· ~ ~~~~~~~~~~~~~~~~~~~~~~~· ~ ~~~~~~~~~~~~~~~~~~ ' ~~~~~~~~~~~~~~~~~~~~~~~~~· ~ 
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S41 i U&PGPUB·i OR 
I USPAT; 'I 
I USOCR; : 
I FPRS; : 
I EPO; JPO; i 
I DERWENTi 
' ' i 

~21',,,,,, 6085 I,,,',,, 250/208.1.ccls. I,,, u~E:PO~;{J:PO~B;'I',. OR I,,,,,,, ON 12
1
0/~

5
08/ 131 

I DE~-: I ! 
, , I I BM TDB i , , , 

~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~ ' ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~ - ~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~> ~~~~~~~~~~~~~~~~~~~~~~~~~~' 

S46 I olsen near2 richard near2 ian 

I 
~7 i 260035 I digital adj camera I liB;I OR I ON 12,o,1:fi8/131 

............. 1 J .......................................................................................... l.~j~l ......................... , ................... 1 .......................... 1 

~81',,,,,, 6085 !,,,,,,,, 250/208. t .ccls. I,, u~E:PO~·{J:PO~B.'1,, OR I,,,,,,, ON 12
1
0
1
1:~

5
08/131 

I DERWENT! I ! 
------------, ------------------, ----------------------------------------------------------------------------------------J _I_BM_ TDB,: ------------------------, __________________ J -------------------------, 
S49 24036 I integration adj time 

! 

U&PGPUB; OR 
USPAT; 
USOCR; 
FPRS; 
EPO; JPO; 

ON ! 2012/08/13: 
i 11 :55 i 

I ! 
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ll ............ 11 .................. ll. ......................................................................................... 11 .. ~BE:1~~T ll ........................ 11 ................... 11 .......................... 1 

I S50 12020 I 847 and 849 I u~rR I ON I 2012/08/13i 

I S51 I,,,,,,,. 124 I,,,,,,, 848 and S50 I U~B;I OR I 2
1
oi,~i8/13! 

I ~~I I I 
_____________ , ------------------, ----------------------------------------------------------------------------------------J _I_BM_ TDB __: -------------------------' __________________ J --------------------------' 

I,,,,,, I,,,,,,, 1624 I,,,,,,, shorter same (integration adj time) I Ui~B;! OR I,,,,,,, ON 12
1
0
1
1:~

5
08/131 

l~W~! I i 
I U&PGPUB;! OR 

i i I USPAT· i 

I 1,,,,,,, I ~~iR; I 1 1 

I l~W~I I I 
! """""'"; -------------------' """""""""""""""""""""""""""""""""""""""""""" j I BM_ TDB __ I _________________________ ;""""""""'", --------------------------' 

I S541,,,,,,,. 6085 I,,,,,,, 250/208, 1.~ls, I i~rR I,,,,,,,. ON 121011:~508/ 131 

l~W~I I i 
_____________ , ------------------, ----------------------------------------------------------------------------------------J _I_BM_ TDB __: -------------------------' __________________ J --------------------------' 

I 14 I (~~~(,~ra~~~ f~~;e~,;ith frame with 11!~1 OR I ON I 2tot1~i8m 

I U&PGPUB;i OR 
i t I USPAT· i 

I 1,,,,,,, I ~~iR; I 1 1 

I l~W~I I I 
! _____________ ; -------------------' ------------------------------------------------------------------------------------------1 _ I_ BM_ TDB __ I _________________________ ;-------------------, --------------------------' 
i S57 197 !("20030086013" I "20040017620" I U&PGPUB;: OR ON i 2012/08/13! 

l "20050160112" I "20060087572" I USPAT; : l 11 :55 i 
t "4323925" I "6429898" I "6570613" I USOCR; : 
l "6611289" I "6841816" I "6859299" I FPRS; : 
l "6882368" I "6946647" I "7223954" I EPO; JPO; i 
j "7417674" I "20020024606" I DERWENT; 

j "20020067416" I "20030151685" I IBM_TDB !,',,,,,,,. 

i "20040095495" I "20040183918" I 
t "20060187338" I "5051830" I 
\ "5760832" I "6833873" I "6885404" I 
~ 
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"6885508" I "7095159" I "7206136" I 
"20020075481" I "20020020845" I 
"20020051071" I "20020142798" I 
"20040012689" I "20050128509" I 
"20050285955" I "5742659" I 
"6437335" I "6617565" I "7214926" I 
"7239345" I "20020122124" I 
"3971065" I "5436660" I "5766980" I 
"6381072" I "6765617" I "6834161" I 
"7280290" I "20060222220" I 
"20020113888" I "20030209551 " I 
"20040027687" I "20040080638" I 
"20060125936" I "6885398" I 
"7170665" I "7305180" I "7362357" I 
"20040012688" I "20050248667" I 
"20060187322" I "20010002159" I 
"4385373" I "4894672" I "5005083" I 
"5691765" I "5694165" I "6137535" I 
"6714239" I "6903770" I "6952228" I 
"7115853" I "7199348" I "7236306" I 
"7256944" I "7460160" I 
"20030095711" I "20020089596" I 
"20030160886" I "6375075" I 
"6727521" I "7123298" I 
"20030020814" I "20030234907" I 
"20050024731" I "20050128335" I 
"20050134712" I "20060108505" I 
"3609367" I "5654752" I "5850479" I 

__ "7358483"J_"7379104"). PN. _________________________ , 
~~::====; ~===~:===~~=~~==~I 

~81',,,,,, 848 348/273.ccls. I U~TR I,,,,,,, ON 12
1oi:fiBI 131 

I~~! I ! 
-------------· ----------------------------------------------------------------------------------------j _I_BM_ TDB ,_! -------------------------· ----------------- 1 --------------------------· 

~91',,,,,, 3369 I,,,,,,, 348/302,308.ccls. ur~B;! OR I,,,,,,, ON I 21011:~508/131 

"""""'"' """""""'"),--__________ -< .. ~~! ............................................ 1 .......................... . 
S60 199 t ("20020020845" "20020024606" 

"20020051071" "20020067416" 
"20020075481" "20020089596" 
"20020113888" "20020122124" 
"20020142798" "20030020814" 
"20030086013" "20030097511" 
"20030151685" "20030160886" 
"20030209651" "20030234907" 
"20040012688" "20040012689" 
"20040017620" "20040027687" 
"20040080638" "20040095495" 
"20040183918" "20050024731" 
"20050128335" "20050128509" 
"20050134712" "20050160112" 
"20050248667" "20050285955" 
"20060087572" "20060108505" 
"20060125936" "20060187322" 
"20060187338" "20060222220" 
"20010002159" "3609367" I 
"3971065" I "4323925" I "4385373" I 
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l "4894672" "5005083" "5051830" 
l "5436660" "5654752" "5691765" 
l "5694165" "5742659" "5760832" 
! "5766980" "5850479" "6137535" 
l "6375075" "6381072" "6429898" 
l "6437335" "6570613" "6611289" 
l "6617565" "6714239" "6727521" 
l "6765617" "6833873" "6834161" 
l "6841816" "6859299" "6882368" 
l "6882864" "6885398" "6885404" 
! "6885508" "6903770" "6946647" 
l "6952228" "7095159" "7115853" 
l "7123298" "7170665" "7199348" 
l "7206136" "7214926" "7223954" 
l "7236306" "7239345" "7256944" 
l "7280290" "7305180" "7358483" 
l "7362357" "7379104" "7417674" 
l "7453510" "7460160") PN. , . . , . 

~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~' 

I,,',,, I,,,,,,, 8 I,,,',,, "11788122" rnErr I,,,,,,, ON 121oi:~307/ 011 

I~~! I I 
! U&PGPUB; i OR 
I USPAT· i 
I USOCR; : : ' 

I :~7;JPO; I 1,,,,_ 1,,,, 

t DERWENT; 
t ' 

l~W~! I I 

I ffi71',,,,,, 25926 I Integration adj time I l~B;I OR I,,,,,,, ON 121oi:~307/01 I 
1 

I l~W~I 1. I 
1 ............ , ............. J ....................................................................................... .JJBM TDBI ........................ ' ................... , .......................... ' 
11S68 112267 11S65 and S67 IIU&PGPUB; :.IOR :10N !12013/ 07/ 01 ! 
! : ! I USPAT; : : !I 12:03 : 
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S77 i U&PGPUB·i OR 
I USPAT; 'I 
I USOCR; : 
I FPRS; : 
I EPO; JPO; i 
I DERWENTi 
' ' i 

S781',,,,,, 6686 I,,,',,, 2so1208.1.ccls. I,,, u~E:PO~;{J:PO~B;'I',. OR I,,,,,,, ON 12
1oi:~3

011011 

I DE~-: I ! 
, , I I BM TDB i , , , 

~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~ ' ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~ - ~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~> ~~~~~~~~~~~~~~~~~~~~~~~~~~' 

S82 I shorter same (integration adj time) 

I 

ffi3 I',,,,,, 64 I,,,,,, ~8 and ffi2 I liTR I,,,,,,, ON 12
1oi:~3

011011 

l~W~I I ! 
............. ' ................ .J .......................................................................................... 1.1.BM_ TDB__: ......................... ' ................... ' .......................... ' 

ffi4 I',,,,,, 6686 !,,,,,,,, 250/208.1.ccls. I,, u~E:PO~·{J:PO~B_'I,, OR I,,,,,,, ON 12
1oi:~3

011011 

I DERWENT! I ! 
------------, ------------------, ----------------------------------------------------------------------------------------J _I_BM_ TDB,: ------------------------, __________________ J -------------------------, 
S85 4 I ((integration adj time) with frame with 

I shorter with image) .elm. 

I 

U&PGPUB; OR 
USPAT; 
USOCR; 
FPRS; 
EPO; JPO; 

ON l 2013/07/01 
I 12:03 

I 
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l 
:1 ;l 11 DERWENTil :1 11 : 

............ j ................ ..! ........................................................................................ ..1 .. 1.BM_ TDBJ ........................ j .................. J .......................... j 

S86 l,',,,,,,,,,,,,,_2 !"7564019".pn. !U&PGPUB;\OR !,',,,,,,,,,,,,,_ON 2013/07/01: 
, I ~~~~; I 12: 03 I,,,,,,,, I i,' FPRS·, ,,· 

'''''''''''

~ I EPO; JPO; i 
I DERWENT! 
' ' 

................................ .! ........................................................................................ 1 . I BM_ TDB _ _: .......................... _ ........... .! 
S87 199 I ("20030086013" I "20040017620" I U&PGPUB;: OR 

~~~~~~~~~~~~~~~~~~ ~ 

"20050160112" I "20060087572" I USPAT; : 
"4323925" I "6429898" I "6570613" I USOCR; : 
"6611289" I "6841816" I "6859299" I FPRS- i 
"6882368" I "6946647" I "7223954" I EPO; ,JPO; j 
"7417674" I "20020024606" I DERWENT; 
"20020067416" I "20030151685" I 
"20040095495" I "20040183918" I 
"20060187338" I "5051830" I 
"5760832" I "6833873" I "6885404" I 
"6885508" I "7095159" I "7206136" I 
"20020075481" I "20020020845" I 
"20020051071" I "20020142798" I 
"20040012689" I "20050128509" I 
"20050285955" I "5742659" I 
"6437335" I "6617565" I "7214926" I 
"7239345" I "20020122124" I 
"3971065" I "5436660" I "5766980" I 
"6381072" I "6765617" I "6834161" I 
"7280290" I "20060222220" I 
"20020113888" I "20030209651" I 
"20040027687" I "20040080638" I 
"20060125936" I "6885398" I 
"7170665" I "7305180" I "7362357" I 
"20040012688" I "20050248667" I 
"20060187322" I "20010002159" I 
"4385373" I "4894672" I "5005083" I 
"5691765" I "5694165" I "6137535" I 
"6714239" I "6903770" I "6952228" I 
"7115853" I "7199348" I "7236306" I 
"7256944" I "7460160" I 
"20030095711" I "20020089596" I 
"20030160886" I "6375075" I 
"6727521" I "7123298" I 
"20030020814" I "20030234907" I 
"20050024731" I "20050128335" I 
"20050134712" I "20060108505" I 
"3609367" I "5654752" I "5850479" I 
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S90 i U&PGPUB·i OR 
I USPAT; 'I 
I USOCR; : 
I FPRS; : 
I EPO; JPO; i 
I DERWENTi 
' ' i 

ffi1 I,,,,,,, s I,,,,,,, "12496854" I,,, u~E:PO~;{J:PO~s;i',. OR I,,,,,,, ON 12
1
0;:~

3
011011 

I DE~-: I ! 
, , I I BM TDB i , , , 

~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~ ' ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~ - ~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~> ~~~~~~~~~~~~~~~~~~~~~~~~~~' 

S98 2267 I S95 and S97 

I 

U&PGPUB; OR 
USPAT; 
USOCR; 
FPRS; 
EPO; JPO; 

ON l 2013/07/01 
I 12:03 

I 
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t i USPAT; i 12:03 

I 1,,',,,, ~~iR; i 1 
i EPO; JPO; : I,,, l DERWENTj 
i , IBM TDB i , 

~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~·- ~ - ~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

S117 199 !("20030086013" I "20040017620" I U&PGPUB;: OR 

~~~~~~~~~~~~~~~~~~ ~ 

"20050160112" I "20060087572" I USPAT; : 
"4323925" I "6429898" I "6570613" I USOCR; : 
"6611289" I "6841816" I "6859299" I FPRS; : 
"6882368" I "6946647" I "7223954" I EPO· JPO· i 
"7417674" I "20020024606" I DERWENTj 
"20020067416" I "20030151685" I 
"20040095495" I "20040183918" I 
"20060187338" I "5051830" I 
"5760832" I "6833873" I "6885404" I 
"6885508" I "7095159" I "7206136" I 
"20020075481" I "20020020845" I 
"20020051071" I "20020142798" I 
"20040012689" I "20050128509" I 
"20050285955" I "5742659" I 
"6437335" I "6617565" I "7214926" I 
"7239345" I "20020122124" I 
"3971065" I "5436660" I "5766980" I 
"6381072" I "6765617" I "6834161" I 
"7280290" I "20060222220" I 
"20020113888" I "20030209551 " I 
"20040027687" I "20040080638" I 
"20060125936" I "6885398" I 
"7170665" I "7305180" I "7362357" I 
"20040012688" I "20050248667" I 
"20060187322" I "20010002159" I 
"4385373" I "4894672" I "5005083" I 
"5691765" I "5694165" I "6137535" I 
"6714239" I "6903770" I "6952228" I 
"7115853" I "7199348" I "7236306" I 
"7256944" I "7460160" I 
"20030095711" I "20020089596" I 
"20030160886" I "6375075" I 
"6727521" I "7123298" I 
"20030020814" I "20030234907" I 
"20050024731" I "20050128335" I 
"20050134712" I "20060108505" I 
"3609367" I "5654752" I "5850479" I 

ON 2013/07/01 
12:03 

s1191',,,,,, 3734 I,,,,,,, 348/302,308.ccls. ut~B;I OR I,,,,,,, ON 12
1od:~3

011011 

""""""' """""""""J~===========""""··51~! ························' ................... 11 

n1

201 I ("20020020845" I "20020024606" I U&PGPUB;'.nR :.nN; 2013/07/01 
i "20020051071" I "20020067416" I USPAT; : : i 12:03 
i "20020075481" I "20020089596" I USOCR; : : i 
i "20020113888" I "20020122124" I FPRS; j j i 

EASTSearchHistory.14063236_AccessibleVersion.htm[8/24/2015 1:14:12 PM] 

Ex.1002 / Page 118 of 252 
TESLA, INC.



EAST Search History 

"20020142798" "20030020814" 
"20030086013" "20030097511" 
"20030151685" "20030160886" 
"20030209651" "20030234907" 
"20040012688" "20040012689" 
"20040017620" "20040027687" 
"20040080638" "20040095495" 
"20040183918" "20050024731" 
"20050128335" "20050128509" 
"20050134712" "20050160112" 
"20050248667" "20050285955" 
"20060087572" "20060108505" 
"20060125936" "20060187322" 
"20060187338" "20060222220" 
·20010002159• "3609367" I 
"3971065" "4323925" "4385373" 
"4894672" "5005083" "5051830" 
"5436660" "5654752" "5691765" 
"5694165" "5742659" "5760832" 
"5766980" "5850479" "6137535" 
"6375075" "6381072" "6429898" 
"6437335" "6570613" "6611289" 
"6617565" "6714239" "6727521" 
"6765617" "6833873" "6834161" 
"6841816" "6859299" "6882368" 
"6882864" "6885398" "6885404" 
"6885508" "6903770" "6946647" 
"6952228" "7095159" "7115853" 
"7123298" "7170665" "7199348" 
"7206136" "7214926" "7223954" 
"7236306" "7239345" "7256944" 
"7280290" "7305180" "7358483" 
"7362357" "7379104" "7417674" , 

EPO· JPO· i 

IBM TDB 

.. "? 45351 O" '""" 74601_ 60" )__ PN. """""""""""'" I """"""""""""" ~=:;:::.:.:==~ ~===::;~===:;~=c.:.:.:.:.:;~==c.:.:.:.:;I 

1 ;(13/681603) .APP. I U&PGPUB;: OR :,',,,,,,,,,,,,,_ OFF i 2013/07/01 i i I USPAT; : i 12:05 i 
i I USOCR; : i i 
I I FPRS; : i : 

i I EPO· JPO· : I,,,_ I,,,, I I DERWENTj 
I I IBM TDB: ' 

nnnnnnnn•) nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn' n • - n' nnnnnnnnnnnn•• nnnnnnnnn•' nnnnnnnnnnnnn•• 

S125143241 con1rol$4 wi1h (integration adj time) I If ~I OR I ON 210;;/t/Ot 

"""""'"' """""""""("""""""""""""""""""""""""""""""""""""""""""""I 'I BM_ TDB .. : """"""""""""' " """'"": 

S1261',,,,,, O ~;,;;~;~}each adj (sensor or I liTR I,,,,,,, ON 12
10;;/t/011 

1:;w~1 I ! 
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benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by . This collection is estimated to take 2 hours to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: 
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

/fyou need assistance in completing the form, ca/11-800-PTO-9199 (1-800-786-9199) and select option 2. 
4846-6225-7176.1 
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PTO/SB/08 (09-06) 
Approved for use through 03/31/2007. 0MB 0651-0031 

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 
0MB b control num er. 
~ Substitute for form 1449/PTO Complete if Known 

INFORMATION DISCLOSURE Application Number 14/063236 
STATEMENT BY APPLICANT Filing Date 10/25/2013 

Date Submitted: January 22, 2014 First Named Inventor Richard Ian Olsen 
Art Unit 2878 

(use as many sheets as necessary) Examiner Name Unassioned 
.._sheet 11 I of I 8 Attorney Docket Number 088245-9840 

NON PATENT LITERATURE DOCUMENTS 

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the 

~ 

..i 

Examiner Cite 
Initials* No.1 item (book, magazine, journal, serial, symposium, catalog, etc.) date, page{s), volume-issue ,-e 

[ Examiner I 
Signature 

number{s), publisher, city and/or country where published. 

Notice of Allowance on U.S. Application 13/681603, mailed 7/22/2013. 

Notice of Allowance on U.S. Application 13/786803, mailed 10/10/2013 

Office Action for USSN 11 /825,382, mailed 10/29/2009. 

Office Action on 11/788,279, mailed January 21, 2010. 

Office Action on U.S. Appl. 11/810,623, mailed 8/18/2010 

Office Action on U.S. Application 11/478,242, mailed 9/16/2009 

Office Action on U.S. Application 11/729,132, mailed 2/3/11. 

Office Action on U.S. Application 11/788, 120, mailed 4/16/2010 

Office Action on U.S. Application 11/788, 120, mailed 5/19/2009 

Office Action on U.S. Application 11/788, 120, mailed 7/30/2010 

Office Action on U.S. Application 111788, 120, mailed 9/18/2009 

Office Action on U.S. Application 11/788,279, mailed 8/4/2010 

Office Action on U.S. Application 11/810,623 mailed February 4, 2010. 

Date 
Considered 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP . if possible. and . The information is required to obtain or retain a 
benefit by the public which is to file (and by the US PTO to process) an application. Confidentiality is governed by. This collection is estimated to take 2 hours to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: 
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

/fyou need assistance in completing the form, ca/11-800-PTO-9199 (1-800-786-9199) and select option 2. 
4846-6225-7176.1 
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PTO/SB/08 (09-06) 
Approved for use through 03/31/2007. 0MB 0651-0031 

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 
0MB control number. 

,,,. 
Substitute for form 1449/PTO Complete if Known 

INFORMATION DISCLOSURE Application Number 14/063236 
STATEMENT BY APPLICANT FilinQ Date 10/25/2013 

Date Submitted: January 22, 2014 First Named Inventor Richard Ian Olsen 
Art Unit 2878 

(use as many sheets as necessary) Examiner Name Unassianed 

111.Sheet la I of I a Attorney Docket Number 088245-9840 

NON PATENT LITERATURE DOCUMENTS 

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the 

"'I 

.... 

Examiner Cite 
Initials* No.1 item (book, magazine, journal, serial, symposium, catalog, etc.) date, page(s), volume-issue T6 

number(s), publisher, city and/or country where published. 

Search Report for EP Application 05793927.4, dated February 26, 2010 

Second Office Action on Chinese Application 200580032374.0, issued September 9, 2010. 

Shogenji et al., "Bimodal fingerprint capturing system based on compound-eye imaging module," 
Applied Optics, Vol. 43, No. 6, February 2004, pp. 1355-1359. 

Shogenji et al., "Multispectral imaging using compact compound optics," Optics Express, Vol. 12, No. 
8, April 2004, pp. 1643-1655. 

Stager et al., "Replicated Micro-Optics for Automotive Applications," SPIE European Workshop on 
Photonics in the Automobile, Geneva, 2004, (8 pages). 

Tanida et al., "Compact image capturing system based on compound imaging and digital 
reconstruction," Proceedings of SPIE, Vol. 4455, 2001, pp. 34-41. 

Tanida, "Color imaging with an integrated compound imaging system," Optics Express, Vol. 11, No. 
18, September 2003, pp. 2109-2117. 

Third Office Action issued on Chinese Application 200580032374.0, mailed 5/24/2011 (with English 
translation) 

Volkel et al., "Miniaturization of Imaging Systems," mstnews, February 2003, pp. 36-38. 

Volkel et al., "Miniaturized imaging systems," Elsevier Science B.V., Microelectronic Engineering 67-68 
(2003), pp. 461-472. 

Wood et al., "Resolution Improvement for Compound Eye Images Through Lens Diversity," IEEE, 
Signal Processing Society, DSP/SPE Workshop, August 2, 2004 (5 pages). 

[ 
Examiner I Date ) 
Signature Considered 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP . if possible. and . The information is required to obtain or retain a 
benefit by the public which is to file (and by the US PTO to process) an application. Confidentiality is governed by . This collection is estimated to take 2 hours to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: 
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

/fyou need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2. 
4846-6225-7176.1 
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Electronic Acknowledgement Receipt 

EFSID: 17981637 

Application Number: 14063236 

International Application Number: 

Confirmation Number: 1847 

Title of Invention: LARGE DYNAMIC RANGE CAMERAS 

First Named Inventor/Applicant Name: Richard Ian Olsen 

Customer Number: 23524 

Filer: Christopher L. Kalafut/Linda Anderson 

Filer Authorized By: Christopher L. Kalafut 

Attorney Docket Number: 088245-9840 

Receipt Date: 22-JAN-2014 

Filing Date: 25-OCT-2013 

Time Stamp: 12:15:08 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

643061 

1 lnitiallDS.pdf yes 10 
8b82f674562b6c29204b42ebc228cc7253e 
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Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal Letter 1 2 

Information Disclosure Statement (IDS) Form (SB0S) 3 10 

Warnings: 

Information: 

787398 

2 Non Patent Literature 9823NOA07222013.pdf no 8 
1 f893f029c744aa71 e6ee1 c8974b47dec269 

088c 

Warnings: 

Information: 

Total Files Size (in bytes) 1430459 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Atty. Dkt. No. 088245-9840 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Inventor Name: Richard Ian Olsen 

Title: LARGE DYNAMIC RANGE 
CAMERAS 

Appl. No.: 14/063236 

Filing Date: 10/25/2013 

Examiner: Unassigned 

Art Unit: 2878 

Confirmation Number: 1847 

INFORMATION DISCLOSURE STATEMENT 
UNDER 37 CFR §1.56 

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

Commissioner: 

Applicant submits herewith documents for the Examiner's consideration in accordance 

with 37 CFR §§1.56, 1.97 and 1.98. 

Applicants respectfully request that each listed document be considered by the Examiner 

and be made ofrecord in the present application and that an initialed copy of Form PTO/SB/08 

be returned in accordance with MPEP §609. 

Applicant requests that, in accordance with 37 CFR §1.98(d), the Examiner review all 

applications relied on for an earlier effective filing date under 35 U.S.C. 120, including 

application no. 11/212803, filed 8/25/2005; application no. 11/788122, filed 4/19/2007; 

application no. 12/496854, filed 7/2/2009; application no. 13/465229, filed 5/7/2012; application 

4819-8098-2808.1 -1-
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Atty. Dkt. No. 088245-9840 

no. 13/681603, filed 11/20/2012, for copies of references ofrecord therein that are not being 

provided here; although Applicant would be pleased to provide copies of any such documents at 

the Examiner's request. 

The submission of any document herewith is not an admission that such document 

constitutes prior art against the claims of the present application or that such document is 

considered material to patentability as defined in 37 CFR §1.56(b). Applicants do not waive any 

rights to take any action which would be appropriate to antedate or otherwise remove as a 

competent reference any document submitted herewith. 

TIMING OF THE DISCLOSURE 

The listed documents are being submitted in compliance with 37 CFR §1.97(b), 

within three (3) months of the filing date of the application. 

Although Applicant believes that no fee is required, the Commissioner is hereby 

authorized to charge any additional fees which may be due to Deposit Account No. 19-0741. 

Date January 22, 2014 

FOLEY & LARDNER LLP 
Customer Number: 23524 
Telephone: (608) 258-4286 
Facsimile: (608) 258-4258 

4819-8098-2808.1 -2-

Respectfully submitted, 

By: /Christopher L. Kalafut/ 

Christopher L. Kalafut 
Attorney for Applicant 
Registration No. 57,946 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION 
NUMBER 

14/063,236 

23524 

FILING or 
37l(c)DATE 

10/25/2013 

FOLEY & LARDNER LLP 
3000 K STREET N.W. 
SUITE 600 

GRPART 

UNIT 

2661 

WASHINGTON, DC 20007-5109 

FIL FEE REC'D 

1600 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

088245-9840 20 3 
CONFIRMATION NO.1847 

FILING RECEIPT 

1111111111111111111111 ll]~!l]!~l!~l!~Hl~!!Hll lllll 111111111111111111 

Date Mailed: 11/08/2013 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 

Applicant( s) 

Richard Ian Olsen, Truckee, CA; 
Darryl L. Sato, Irvine, CA; 
Feng-Qing Sun, Austin, TX; 
James Gates, Carlsbad, CA; 

PROTARIUS FILO AG, L.L.C., Dover, DE 
Assignment For Published Patent Application 

PROTARIUS FILO AG, L.L.C., Dover, DE 

Power of Attorney: The patent practitioners associated with Customer Number 23524 

Domestic Priority data as claimed by applicant 
This application is a CON of 13/681,603 11/20/2012 
which is a CON of 13/465,229 05/07/2012 PAT 8334494 
which is a CON of 12/496,854 07/02/2009 PAT 8198574 
which is a CON of 11/788,122 04/19/2007 PAT 7564019 
which claims benefit of 60/795,882 04/28/2006 
and is a CIP of 11/212,803 08/25/2005 ABN 
which claims benefit of 60/604,854 08/25/2004 
and claims benefit of 60/695,946 07/01/2005 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 
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Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices 
(PTO/SB/39 or its equivalent) has been received by the USPTO. 

If Required, Foreign Filing License Granted: 11/06/2013 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 14/063,236 

Projected Publication Date: 02/20/2014 

Non-Publication Request: No 

Early Publication Request: No 
Title 

LARGE DYNAMIC RANGE CAMERAS 

Preliminary Class 

348 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 14/063,236 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 280 
(37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 600 
(37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 720 
(37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 20 
(37 CFR 1.16(i)) 

minus 20= OR X 80 = 0.00 

INDEPENDENT CLAIMS 3 minus 3 = X 420 = 0.00 
(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($155 for small entity) for each additional 0.00 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1600 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR 
~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

14/063,236 

23524 
FOLEY & LARDNER LLP 
3000 K STREET N.W. 
SUITE 600 

FILING OR 3 71 (C) DATE 

10/25/2013 

WASHINGTON, DC 20007-5109 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Richard Ian Olsen 088245-9840 
CONFIRMATION NO.1847 

POA ACCEPTANCE LETTER 

1111111111111111111111 ll]~!l]!~l!~l!~Hl~! ~Hll lllll 111111111111111111 

Date Mailed: 11/08/2013 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 10/25/2013. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/mpaulos/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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Atty. 0kt. No. 088245-9840 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Inventor Name: Richard Ian Olsen 

Title: LARGE DYNAMIC RANGE 
CAMERAS 

Prior Appl. No.: 13/681603 

Prior Appl. Filing 
Date: 11/20/2012 

CONTINUING PA TENT APPLICATION 
TRANSMITTAL LETTER 

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

Commissioner: 

Transmitted herewith for filing under 37 C.F.R. § l.53(b) is a: 

[ X] Continuation [ ] Division [ ] Continuation-In-Part (CIP) 

of the above-identified copending prior application in which no patenting, abandonment, or 

termination of proceedings has occurred. Priority to the above-identified prior application is 

hereby claimed under 35 U.S.C. § 120 for this continuing application. The entire disclosure of 

the above-identified prior application is considered as being part of the disclosure of the 

accompanying continuing application and is hereby incorporated by reference therein. 

[ ] Applicant claims small entity status under 3 7 CFR 1.2 7. 

Enclosed are: 

4851-3696-2582.1 

[ X] Description, Claim(s), and Abstract (44 pages). 

[ X] Formal drawings (24 sheets, Figures·11-.:21). 

-1-
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[ X] Executed Declaration (4 pages). 

[ X] Power of Attorney (1 page). 

Atty. Dkt. No. 088245-9840 

[ X] 3.73(b) statement (directed to parent application no. 11/788122) 

[ ] Request for application not to be published with certification under 35 USC 

[ X ] Application Data Sheet (3 7 CFR 1. 76). 

The adjustment to the number of sheets for EFS-Web filing follows: 

Number of 
Sheets 
68 

EFS-Web 
Adjustment 

X 75% 

Number of Sheets for EFS-Web 

51 

The filing fee is calculated below at the large entity rate: 

-2-
4851-3696-2582.1 
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Atty. Dkt. No. 088245-9840 

Number Included Extra Rate Fee 
Filed in Totals 

Basic Fee 
Basic Filing $280.00 = $280.00 
Fee 
Search Fee $600.00 $600.00 
Examination $720.00 $720.00 
Fee 
Size Fee 51 100 = 0 X $400.00 $0.00 
Total 20 20 = 0 X $80.00 = $0.00 
Claims: 
Independents 3 3 = 0 X $420.00 = $0.00 

If any Multiple Dependent Claim(s) present: + $780.00 = $0.00 
Surcharge under 3 7 CFR 1.16( e) for late filing of + $140.00 $0.00 

= 
Executed Declaration or late payment of filing fee 

Prioritized Examination fee (Track I) under 3 7 C.F .R. § 1.17 ( c) $0.00 

Processing Fee (Track I) under 37 C.F.R. § 1. 17 (i) $0.00 
TOTAL FILING FEE: = $1600.00 

Assignment Recordation Fee: + $40.00 $0.00 
Processing Fee under 37 CFR 1.17(i) for Late Filing + $140.00 $0.00 
of English Translation of Application: 
Publication Fee $0.00 
TOTAL FEE = $1600.00 

The above-identified fees of $1600.00 are being paid by credit card via EFS-Web. 

The Commissioner is hereby authorized to charge any additional fees which may be 

required regarding this application under 3 7 C.F .R. § § 1.16-1.1 7, or credit any overpayment, to 

Deposit Account No. 19-0741. Should no proper payment be enclosed herewith, as by the credit 

card payment instructions in EFS-Web being incorrect or absent, resulting in a rejected or 

incorrect credit card transaction, the Commissioner is authorized to charge the unpaid amount to 

Deposit Account No. 19-0741. 

-3-
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Atty. Dkt. No. 088245-9840 

Please direct all correspondence to the undersigned attorney or agent at the address 

indicated below. 

Date October 25. 2013 

FOLEY & LARDNER LLP 
Customer Number: 23524 
Telephone: (608) 258-4292 
Facsimile: (608) 258-4258 

4851-3696-2582.1 
-4-

Respectfully submitted, 

·~ 

Attorney for Applicant 
Registration No. 44,787 
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PTO/AIN14 (03-13) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 088245-9840 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention LARGE DYNAMIC RANGE CAMERAS 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2 
D Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 

37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 1 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Richard Ian Olsen 

Residence Information (Select One) (!) US Residency 0 Non US Residency O Active US Military Service 

City Truckee I State/Province I CA I Country of Residence i I US 

Mailing Address of Inventor: 

Address 1 556 Stewart McKay 

Address 2 

City I Truckee I State/Province I CA 

Postal Code 1 96161 I Country i 1 us 

Inventor 2 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Darryl L. Sato 

Residence Information (Select One) (!) US Residency 0 Non US Residency O Active US Military Service 

City Irvine I State/Province I CA I Country of Residence i I US 

Mailing Address of Inventor: 

Address 1 21 Pintail Apt. 12D 

Address 2 

City I Irvine I State/Province I CA 

Postal Code I 92504 I Country i I us 

Inventor 3 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Feng-Qing Sun 

Residence Information (Select One) (!) US Residency 0 Non US Residency O Active US Military Service 

EFS Web 2.2.8 
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PTO/AIN14 (03-13) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 088245-9840 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention LARGE DYNAMIC RANGE CAMERAS 

City I Austin I State/Province I TX I Country of Residence i I US 

Mailing Address of Inventor: 

Address 1 224 Mediterra Pl. 

Address 2 

City I Austin I State/Province I TX 

Postal Code 1 18132 I Country i 1 us 

Inventor 4 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

James Gates 

Residence Information (Select One) (!) US Residency 0 Non US Residency O Active US Military Service 

City Carlsbad I State/Province I CA I Country of Residence i I US 

Mailing Address of Inventor: 

Address 1 2399 Jefferson SI. Apt. 11 

Address 2 

City I Carlsbad I State/Province I CA 

Postal Code I 92008 I Country i I us 
All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. I Add I 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 

D An Address is being provided for the correspondence Information of this application. 

Customer Number 23524 

Email Address IPDocketing@foley.com I I Add Email I !Remove Emaill 

Application Information: 

Title of the Invention LARGE DYNAMIC RANGE CAMERAS 

Attorney Docket Number 088245-9840 I Small Entity Status Claimed □ 
Application Type Nonprovisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) I 24 I Suggested Figure for Publication (if any) I 1 
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PTO/AIN14 (03-13) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 088245-9840 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention LARGE DYNAMIC RANGE CAMERAS 

Publication Information: 
D Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 

D 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 
subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: ® Customer Number I O US Patent Practitioner 10 Limited Recognition (37 CFR 11.9) 

Customer Number 23524 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate 
National Stage entry from a PCT application. Providing this information in the application data sheet constitutes the 
specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 

Prior Application Status Pending I Remove I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

This Application Continuation of 13/681603 2012-11-20 

Prior Application Status Patented I Remove I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) 
Patent Number (YYYY-MM-DD) 

13/681603 Continuation of 13/465229 2012-05-07 8334494 2012-12-18 

Prior Application Status Patented I Remove I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) 
Patent Number (YYYY-MM-DD) 

13/465229 Continuation of 12/469854 2009-07-02 8198574 2012-06-12 

Prior Application Status Patented I Remove I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) 
Patent Number (YYYY-MM-DD) 

12/469854 Continuation of 11/788122 2007-04-19 7564019 2009-07-21 

Prior Application Status Expired I Remove I 
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PTO/AIN14 (03-13) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 088245-9840 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention LARGE DYNAMIC RANGE CAMERAS 

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

11/788122 An application claiming the benefi 60/975882 2006-04-28 

Prior Application Status Abandoned I Remove I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

11/788122 Continuation in part of 11/212803 2005-08-25 

Prior Application Status Expired I Remove I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

11/212803 An application claiming the benefi 60/604854 2004-08-25 

Prior Application Status Expired I Remove I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

11/212803 An application claiming the benefi 60/695946 2005-07-01 

Additional Domestic Benefit/National Stage Data may be generated within this form I Add I by selecting the Add button. 

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55(d). When priority is claimed to a foreign application 
that is eligible for retrieval under the priority document exchange program (POX) ithe information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(h)(1) and (2). Under the POX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1 ). 

I Remove I 

Application Number Country i Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. I Add I 
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PTO/AIN14 (03-13) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 088245-9840 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention LARGE DYNAMIC RANGE CAMERAS 

Statement under 37 CFR 1.55 or 1. 78 for AIA (First Inventor to File) Transition 
Applications 

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

□ 16, 2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 

Authorization to Permit Access: 

~ Authorization to Permit Access to the Instant Application by the Participating Offices 

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), 
the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WIPO), 
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application 
is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant 
does not wish the EPO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority 
to the instant patent application is filed to have access to the instant patent application. 

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the instant patent application with respect 
to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application 
claims priority under 35 U.S.C. 119(a)-(d) if a copy of the foreign application that satisfies the certified copy requirement of 
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is 
sought in the instant patent application. 

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date offiling this Authorization. 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR 
to have an assignment recorded by the Office. 
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PTO/AIN14 (03-13) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 088245-9840 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention LARGE DYNAMIC RANGE CAMERAS 

Applicant 1 I Remove I 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

I I Clear 

® Assignee lo Legal Representative under 35 U.S.C. 117 lo Joint Inventor 

0 Person to whom the inventor is obligated to assign. lo Person who shows sufficient proprietary interest 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 

I 

Name of the Deceased or Legally Incapacitated Inventor : I 

If the Applicant is an Organization check here. ~ 
Organization Name I PROTARIUS FILO AG, L.L.C. 

Mailing Address Information: 

Address 1 160 Greentree Drive, Suite 101 

Address 2 

City Dover State/Province DE 

Country ii us Postal Code 19904 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. I Add I 

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not subsitute for compliance with any requirement of part 3 of Tille 37 of CFR to 
have an assignment recorded by the Office. 

Assignee 1 

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
application publication . An assignee-applicant identified in the "Applicant Information" section will appear on the patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publication. 

I Remove I 
If the Assignee is an Organization check here. □ 
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PTO/AIN14 (03-13) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 088245-9840 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention LARGE DYNAMIC RANGE CAMERAS 

Prefix Given Name Middle Name Family Name Suffix 

Mailing Address Information: 

Address 1 

Address 2 

City I State/Province 

Country i I 
Postal Code 

Phone Number Fax Number 

Email Address 

Additional Assignee Data may be generated within this form by selecting the Add button. 
I Add I 

Signature: Remove 

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and 
certifications 

Signature /Paul S. Hunter/ Date (YYYY-MM-DD) 2013-10-25 

First Name Paul S. I Last Name I Hunter Registration Number 44787 

Additional Signature may be generated within this form by selecting the Add button. I Add I 

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P .L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to 
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection 
of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is 
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not 
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) 
and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine 
whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or 
administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an 
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of 
the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in 
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as 
amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, 
as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security 
review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, 
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records 
management practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the 
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such 
disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuan 
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were 
terminated and which application is referenced by either a published application, an application open to public inspections or an issued 
patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the 
USPTO becomes aware of a violation or potential violation of law or regulation. 
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION 
USING AN APPLICATION DATA SHEET (37 CFR 1.76) 

TIUeof 
Invention LARGE DYNAMIC RANGE CAMERAS 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: 

□ The attached application, or 

PTO/AIN01 (modified) 

088245-9823 

181 United States application or PCT International application number 13/681603 

filed on 11/20/2012. 

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

I believe that I am the original inventor or an original joint inventor of a claimed Invention in the application. 

I hereby acknowledge that any willful false statement made In this declaration is punishable under 18 U.S.C. 1001 by 
fine or Imprisonment of not more than (5) years, or both. 

Petitioner/appficant is cautioned to avoid submitting personalinformation in documents tiled in a patent application that 
may contribute to identity theft. Personal information sucti as social security numbers, bank account numbers, or credit 
card numbers (other than a check or credit card authorization form PTQ..2038 submitted for payment purposes) is 
never required by the USPTO to support a petition or an application. If this type of personal information Is included in 
documents submitted to the USPTO, petitioners/applicants should consider redacting such personal information from 
the documents before submitting them to the USPTO. Petitioner/applicant is advised that the record of a patent 
application is available to the public after publication of the application (unless a non-publication request in compliance 
with 37 CFR 1.213(a) Is made in the application) or issuance of a patent. Furthennore, the record from an abandoned 
application may also be available to the public if the application is referenced in a published application or an Issued 
patent (see 37 CFR 1.14). Checks and credit card authorization fonns PTO-2038 submitted for payment purposes are 
not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: 

Signature: ~ ----
Date {Optional): 

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must 
accompany this form or must have been previously filed. Use an additional PTO/AIA/01 fonn for each additional 
Inventor. 

.- '· - ' 1 
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN 
APPLICATION USING AN APPLICATION DATA SHEET (37 CFR 1.76) 

Title of 
Invention LARGE DYNAMIC RANGE CAMERAS 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: 

□ The attached application, or 

088245-9823 

~ United States application or PCT international application number 13/681603 

filed on 11/20/2012. 

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

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 by 
fine or imprisonment of not more than (5) years, or both. 

WARNING: 

Petitioner/applicant is cautioned to avoid submitting personal infonnation In documents filed in a patent application that 
may contribute to identity theft. Personal infonnation such as social security numbers, bank account numbers, or credit 
card numbers (other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is 
never required by the USPTO to support a petition or an application. If this type of personal infonnation is included in 
documents submitted to the USPTO, petitioners/applicants should consider redacting such personal information from 
the documents before submitting them to the USPTO. Peti~ionerlapplicant is advised that the record of a patent 
application is available to the public after publication of the application {unless a non-publication request in compliance 
with 37 CFR 1.213{a) is made in the application) or issuance of a patent. Furthermore, the record from an abandoned 
application may also be available to the public if the application is referenced in a published application or an issued 
patent (see 37 CFR 1.14). Checks and credit card authorization:forms PTO-2038 submitted for payment purposes are 
not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: Darryl L. Sato Date (Optional): 

Signature: 

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must 
accompany this form or must have been previously filed. Use an additional PTO/AIN01 form for each additional 
inventor. 
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN 
APPLICATION USlNG AN APPLICATION DATA SHEET (37 CFR 1.76) 

Title of 
Invention LARGE DYNAMIC RANGE CAMERAS 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: □ The attached application, or 

088245-9823 

t8J United States application or PCT international application number 13/681603 

filed on 11/20/2012. 

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

• .,,..,, .. ,,,, ..... ---............ ~, '< 

I believe that I am the original inventor or an original joint inventor ofa daime,Umehtlon in tt,e ap~tion. 
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LARGE DYNAMIC RANGE CAMERAS 

CROSS-REFERENCE TO RELATED PATENT APPLICATIONS 

[0001] This application is a Continuation of U.S. Patent Application 13/681,603, filed 

11/20/2012, which is a Continuation of U.S. Patent Application 13/465,229, filed 5/7/2012, 

(now U.S. Patent 8334494), which is a Continuation of U.S. Patent Application No. 

12/496,854, filed 7/02/2009 (now U.S. Patent 8198574), which is a Continuation of U.S. 

Patent Application No. 11/788,122, filed 4/19/2007 (now U.S. Patent 7,564,019), which is a 

Continuation-In-Part of U.S. Patent Application No. 11/212,803, filed 8/25/2005, which 

claims priority to U.S. Provisional Patent Application No. 60/695,946 filed on 07 /01/05 and 

to U.S. Provisional Patent Application No. 60/604,854 filed on 08/25/04; U.S. Patent 

Application No. 11/788,122 also claims priority to U.S. Provisional Patent App. No. 

60/795,882 filed 04/28/06. Each of the above-referenced patent applications is incorporated 

herein by reference in its entirety. 

TECHNICAL FIELD 

[0002] The following disclosure relates generally to optical devices and more particularly 

to expanding the dynamic exposure range in digital cameras. 

BACKGROUND 

[0003] Image sensors can be realized with semiconductors based on their capability to 

convert locally impinging light energy into a proportional amount of electronic charge. This 

electronic charge "Q" is often referred to as photo-charge, and can be integrated within the 

pixel on a storage device such as a reverse biased diode or as a pre-charged metal-oxide­

semiconductor capacitance. The finite charge storage capacitance within each pixel limits the 

amount of integrated photo-charge. Dynamic range is measured as the ratio of the maximum 

photo-charge that can be meaningfully integrated in a pixel of the imager to the pixel noise 

level. 
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[0004] Intrascene dynamic range refers to the range of incident light that can be 

accommodated by an image sensor in a single frame of pixel data. Examples of high dynamic 

scenes range scenes include an indoor room with a window view of the outdoors, an outdoor 

scene with mixed shadows and bright sunshine, and evening or night scenes combining 

artificial lighting and shadows. In a typical charge coupled device (CCD) or CMOS active 

pixel sensor (APS), the available dynamic range is in a range of 1,000: 1 to about 4,000: 1. 

Unfortunately, many outdoor and indoor scenes with highly varying illumination have a 

dynamic range significantly greater than 4,000: 1. Image sensors with intrascene dynamic 

range significantly greater than 4,000: 1 are required to meet many imaging requirements. 

[0005] The dynamic range of an image sensor can be increased by using multiple exposure 

times and/or integration times. For example, U.S. Pat. No. 4,647,975 describes a method 

based on the acquisition of two or more images, each having an exposure time. Once 

numerous images have been taken at different exposure times, the images have to be fused or 

merged to form one single piece of pixel information having a wide dynamic range. U.S. Pat. 

Nos. 4,647,975, 5,168,532, and 5,671,013 disclose the use of a selection rule to combine 

information from the most suitable of the multiple images. The merged pixel information or 

value is then multiplied by a suitable factor that corrects for the respective exposure times. 

This method however exhibits undesirable temporal aliasing if the scene or camera is moving 

because the two or more images having different exposure times are captured using the same 

image sensor and thus are not captured concurrently. 

[0006] Despite improvements in solid-state image sensor and digital camera technology, 

the light signal or brightness range of scenes often exceeds the dynamic range of the sensor. 

For this reason, numerous methods have been described in the art of image sensors to extend 

the dynamic or signal range. A summary of some methods is presented in: "Wide dynamic 

range sensors", Optical Engineering, Vol. 38, No. 10, pp. 1650-1660, October 1999. Methods 

to provide wide dynamic range imaging capability with a single image sensor include: (a) 

logarithmic or compressed response photo-detection; (b) multiple integration and charge 

storage capability within each pixel; ( c) frequency based sensors, where the sensor output is 

converted to pulse frequency; ( d) local integration time control, where different areas within 

the sensor can have different exposure times; ( e) signal charge versus integration time rate 
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( signal slope) measurement; ( f) analog to digital conversion per pixel; and (g) autonomous 

pixel control. These methods require complex pixel circuitry and are difficult to implement in 

small pixel areas without taking up area required for the photo-detection mechanism (such as 

a photodiode ). 

[0007] Typical scenes imaged by digital cameras have light levels that span a range 

including low light (1-100 lux), moderate light (100-1000 lux), and bright light (1000-

1,000,000 lux) under outdoor conditions. To accommodate lighting changes from scene to 

scene ( the interscene dynamic range) an electronic shutter is used to change the integration 

time of all pixels in an array from frame to frame. To cover a single scene that might involve 

indoor lighting (100 lux) and outdoor lighting (100,000 lux), the required intrascene dynamic 

range is approximately 10,000: 1, corresponding to 80 dB (14-bits ). This exceeds the dynamic 

range of a single image sensor using a single integration time (typically 3,100: 1 

corresponding to 70 dB (12-bits)). Therefore, there is a need for a digital camera in which the 

effective single-frame dynamic exposure range is expanded. 

INCORPORATION BY REFERENCE 

[0008] Each patent, patent application, and/or publication mentioned in this specification is 

herein incorporated by reference in its entirety to the same extent as if each individual patent, 

patent application, and/or publication was specifically and individually indicated to be 

incorporated by reference. diagram of a digital camera that includes multiple channels, under 

an embodiment. 

[0009] FIG. 1 is a block diagram of a conventional digital camera. 

[0010] FIG. 2 is a block diagram of a digital camera that includes multiple channels, under 

an embodiment. 

[0011] FIG. 3 is a block diagram of a digital camera subsystem, under an embodiment. 

[0012] FIG. 4 is a digital camera subsystem, under an alternative embodiment. 

[0013] FIG. 5 is a digital camera subsystem, under another alternative embodiment. 
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[0014] FIG. 6 is a digital camera subsystem, under still another alternative embodiment. 

[0015] FIG. 7 is a block diagram of a method for forming images having a large dynamic 

range, under an embodiment. 

[0016] FIG. 8 is a block diagram of a digital camera, under an embodiment. 

[0017] FIG. 9 is an exploded view of a digital camera subsystem, under an embodiment. 

[0018] FIG. 10 is a block diagram of a digital camera having a three array/lens 

configuration, under an embodiment. 

[0019] FIG. 11 is a block diagram of a digital camera subsystem that employs separate 

arrays on one image sensor, under an embodiment. 

[0020] FIG. 12 is a block diagram of arrays, each of which receives a respective color as 

passed by a respective lens, under an embodiment. 

[0021] FIG. 13 is a block diagram of processing circuitry of a digital camera subsystem, 

under an embodiment. 

[0022] FIG. 14 is a block diagram of signal processing circuitry, under an embodiment. 

[0023] FIG. 15 is an exploded perspective view of a digital camera, under an embodiment. 

[0024] FIGS. 16A-16D are schematic exploded representations of one embodiment of an 

optics portion, under an embodiment. 

[0025] FIGS. 17 A-17C are schematic representations of a sensor array, under an 

embodiment. 

[0026] FIG. 18 is a schematic cross-sectional view of a digital camera apparatus, under an 

embodiment. 

[0027] FIG. 19 is a schematic perspective view of a digital camera apparatus having one or 

more optics portions with the capability to provide color separation, under an embodiment. 
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[0028] FIG. 20A is a block diagram of a processor of a digital camera subsystem, under an 

embodiment. 

[0029] FIG. 20B is a block diagram of a channel processor of a digital camera subsystem, 

under an embodiment. 

[0030] FIG. 20C is a block diagram of an image pipeline of a digital camera subsystem, 

under an embodiment. 

[0031] FIG. 20D is a block diagram of an image post processor of a digital camera 

subsystem, under an embodiment. 

[0032] FIG. 21 is a block diagram of digital camera system, including system control 

components, under an embodiment. 

DETAILED DESCRIPTION 

[0033] Digital camera systems and methods are described below that provide an expanded 

effective single-frame dynamic exposure range. The digital camera systems and methods, 

collectively referred to herein as digital camera systems, generally include two or more 

camera channels. Each channel includes an optics component and an image sensor having an 

active area including multiple picture elements (pixels). Each sensor is controlled under or 

with an independent signal integration time as described in detail below. Image capture by 

the camera is performed using the multiple camera channels, and each camera channel is 

controlled during a frame under an independent integration time. The integration time for 

each channel can be automatically controlled and/or controlled in response to a user input. A 

wide range of integration times are available for use in an embodiment. The images obtained 

in each channel under the different integration times are obtained simultaneously or nearly 

simultaneously, so undesirable temporal aliasing from moving scenes or camera motion is 

minimized. 

[0034] The digital camera systems, through the use of multiple integration times, enable 

formation of an image having a wide dynamic range by combining the data from all camera 

channels to form a composite single frame. The wide dynamic range of an embodiment is 

-5-

4841-7397-58301 

Ex.1002 / Page 182 of 252 
TESLA, INC.



Atty. Dkt. No.: 088245-9840 

generally greater that the dynamic range obtained by a conventional digital camera with a 

single image sensor channel and one integration time. 

[0035] Conventional digital cameras may have a maximum photo-signal storage capacity 

that limits the dynamic range of the particular system. The photo-signal charge is stored on a 

capacitor within the pixel area. The charge handling capacity is limited by the maximum 

voltage swing in the integrated circuitry and the storage capacitance within the pixel. The 

amount of integrated photo-charge is directly related to the time the image sensor collects and 

integrates signal from the scene. This is known as integration time. A long integration time is 

desired for weak signals since more photo-charge is integrated within the pixel and the 

signal-to-noise of the digital camera is improved. Once a maximum charge capacity is 

reached, the sensor no longer senses image brightness resulting in data loss. Therefore, the 

use of a single integration time for the entire field of view creates an imaging dilemma in 

conventional cameras. The digital camera integration time can be set to image low light 

levels and saturate bright signals or image high light levels and not detect low light levels 

(since the integrated photo-charge from low light levels is below the signal-to-noise of the 

sensor). 

[0036] The digital cameras described herein overcome this dynamic range limitation 

through the use of multiple camera channels, including multiple optics and image sensors on 

a single integrated circuit (IC) or semiconductor substrate. The multiple camera channels are 

configured to image the same field of view simultaneously, and each operates independently 

under a different integration time. The digital camera can include, for example, a 3 by 3 

assembly of image sensors, perhaps three sensor of each color ( e.g., red (R), green (G), and 

blue (B)) and the integration time of the sensors associated with each color can be varied, for 

example, each color can have three distinct values (e.g., 0.1 msec, 1 msec, and 10 msec 

integration time, respectively). The data from all sensors can be digitally combined to provide 

a much greater dynamic range within one frame of digital camera data. The raw digital 

camera data could be used by digital signal processing of the scene. The digital data can also 

be stored and displayed to exhibit low light or bright light characteristics as desired. 
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[0037] Exposure is the total amount of light allowed to fall on a sensor during the process 

of taking a photograph. Exposure control is control of the total amount of light incident on a 

sensor during the process of taking a photograph. 

[0038] In contrast to exposure control, which is used by conventional digital cameras to 

manage dynamic range, the digital camera systems of an embodiment use integration time 

control to control the time the electrical signal is integrated on a charge storage device 

(capacitance) within a sensor (pixel), as described herein. Integration time control, also 

referred to as "focal plane shutter" control, controls the time the electrical signal is integrated 

or accumulated by controlling a switch (e.g., charge integration switch) coupled or connected 

to the sensor or a photo-detection mechanism of a sensor. For example, the charge integration 

switch is placed in a state to allow charge to accumulate within the sensor for a period of time 

approximately equal to the integration time corresponding to that sensor; upon completion of 

the integration period, the switch is placed in a state to transfer the accumulated charge as a 

photo-signal to a processing component. Digital camera components or circuitry are 

configured to allow independent control of the charge integration switch associated with each 

sensor, thereby making possible dynamic range control for each sensor. The integration time 

control can be executed (depending on readout configuration) according to a number of 

techniques, for example, rolling mode and/or snap-shot mode to name a few. 

[0039] Generally, the digital camera systems of an embodiment provide digital cameras 

with large effective single-frame dynamic exposure ranges. The digital camera systems 

include multiple channels. Each channel includes an optics component and sensor comprising 

an array of photo-detectors. The sensors of the camera channels are integrated on a 

semiconductor substrate. The camera systems include a processing component coupled to the 

channels. The processing component is configured to separately and simultaneously control 

an integration time of each channel. The integration time of at least one channel is controlled 

relative to the integration time of at least one other channel so that an image formed by 

combining data of a frame received simultaneously from the channels has a relatively large 

dynamic range. 
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[0040] A digital camera according to an embodiment includes multiple ( e.g., two or more) 

closely spaced image sensor camera channels integrated on or in a common semiconductor 

substrate. Each sensor camera channel has its own optics, photo-detection and readout 

mechanism that includes a plurality of picture elements (pixels) with independent signal 

integration time control. The pixel area, including photo-detector and circuitry, can be as 

small as 2 µm by 2 µm but is not so limited. The individual camera channels of an 

embodiment look at the same field of view. 

[0041] Each image sensor camera channel for example includes a plurality of pixels, 

wherein at least two channels may be individually interrogated, for example, the channels can 

independently be reset, integrate charge for a predetermined and unique time period, and read 

out. The digital camera further comprises circuitry and/or algorithms for individually 

interrogating the camera image sensor camera channels, for combining output values of said 

subsets into combined output values to from a high dynamic range composite image within a 

single frame of data, and for electrically outputting said composite image. 

[0042] The digital camera systems and methods of an embodiment use a range of 

integration times, T1ong to Tshort, for each channel to increase significantly the dynamic range 

of the digital camera, while insuring a signal overlap between the images. For example, the 

dynamic range of a digital camera using the methods described herein can be increased from 

approximately 70 dB to 90 dB using a ratio of T1ong/Tshort equal to 25. The use of a long 

integration time in one camera channel allows dark objects to be detected, whereas very 

bright objects are not, due to saturation of the corresponding pixels storage capacity. In 

contrast, the use of a short integration time in another channel enables detection of bright 

objects, whereas very dark objects are not detected due to a weak signal below the noise floor 

of the pixel. The digital camera systems and methods described below suitably combine the 

output signals of both exposures to increase the dynamic range of the digital camera. 

[0043] The sensor camera channel output values Pshort to P1ong, measured with different 

exposure times, of the camera system described below may not be related ideally through the 

ratio (t=T1onglTshort), for example, P1ong may be close to but not identical with t-Pshort due to 

non-linear photo-response. For this reason the methods of an embodiment include algorithms 
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that combine the two values to form a large dynamic range composite image in a manner that 

does not lead to image artifacts and pattern noise. 

[0044] FIG. 1 is a block diagram of a conventional digital camera 100. The digital camera 

100 includes a lens assembly 110, a color filter array layer 112, an image sensor 116, and an 

electronic image storage media 120. The camera 100 also includes a power supply 124, a 

peripheral user interface (represented as a shutter button) 132, a circuit board 136 (which 

supports and electrically interconnects the aforementioned components), a housing 140 

(including housing portions 141, 142, 143, 144, 145 and 146) and a shutter assembly (not 

shown), which controls an aperture 150 and passage of light into the digital camera 100. A 

mechanical frame 164 is used to hold the various parts of the lens assembly 110 together. The 

lens assembly 110 includes lenses 161 and 162 and one or more electro-mechanical devices 

163 to move the lenses 161 and 162 along a center axis 165. The lenses 161 and 162 can be 

made up of multiple elements arranged together to in any combination to form an integral 

optical component. Additional lenses can be used if necessary. The electromechanical device 

163 portion of the lens assembly 110 and the mechanical frame 164 portion of the lens 

assembly 110 can include numerous components and/or complex assemblies. 

[0045] The color filter array layer 112 has an array of color filters arranged in a Bayer 

pattern ( e.g., a 2 by 2 matrix of colors with alternating red and green in one row and 

alternating green and blue in the other row, although other colors may be used). The Bayer 

pattern is repeated throughout the color filter array. In some imaging applications, such as 

broadband visible imaging color filter layers 112 are not required. In other color imaging 

applications different color filters are used or color separation capability is built into the 

image sensor detection mechanism. 

[0046] The image sensor 116 contains a plurality of identical photo detectors ( alternatively 

referred to as "picture elements" or "pixels") arranged in a matrix. The number of photo 

detectors is usually in a range of hundreds of thousands to millions. The lens assembly 110 

spans the diagonal of the array. 

[0047] Each of the color filters in the color filter array 112 is disposed above a respective 

one of the photo detectors in the image sensor 116, such that each photo detector in the image 
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sensor receives a specific band of visible light ( e.g., red, green or blue) and provides a signal 

indicative of the color intensity of the respective band. Signal processing circuitry (not 

shown) receives signals from the photo detectors, processes the signals, and ultimately 

outputs a color image. 

[0048] The peripheral user interface 132, which includes the shutter button, can further 

include one or more additional input devices ( e.g., for settings, controls and/or input of other 

information), one or more output devices, ( e.g., a display for output of images or other 

information) and associated electronics. 

[0049] FIG. 2 is a block diagram of a digital camera 200 that includes multiple channels, 

under an embodiment. The digital camera 200 includes a digital camera subsystem 210 and 

an electronic image storage media 220. The digital camera 200 also includes a power supply 

224, a peripheral user interface (represented as a shutter button) 232, a circuit board 236 

(which electrically interconnects and/or supports one or more components), a housing 240 

(including housing portions 241, 242, 243, 244, 245 and 246) and a shutter assembly (not 

shown), which controls an aperture 250 and passage of light into the digital camera 200. 

[0050] The digital camera subsystem 210, also referred to herein as the "DCS" 210, 

includes one or more camera channels (e.g., four camera channels 260A-260D) and replaces 

(and/or fulfills one, some or all of the roles fulfilled by) the lens assembly 110, the color filter 

112 and the image sensor 116 of the digital camera 100 described above. The four camera 

channels 260A-260D have a configurable or selectable signal integration time control that 

can be made optimal for a range of incident optical signal levels. The combination of signals 

from the four camera channels representing the varying integration times allow a greater 

range of incident photo-signal levels to be detected. Each camera channel, working in 

conjunction with a selected or programmed integration time, can be optimized to collect an 

incident light range; for example the optical f-number, photo-detector design, in-pixel 

circuitry and readout circuitry can be selected for low, medium or high light levels. 

[0051] The peripheral user interface 232, which includes the shutter button, may further 

include one or more additional input devices ( e.g., for settings, controls and/or input of other 
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information), one or more output devices, (e.g., a display for output of images or other 

information) and associated electronics. 

[0052] The electronic image storage media 220, power supply 224, peripheral user interface 

232, circuit board 236, housing 240, shutter assembly (not shown), and aperture 250, may be, 

for example, similar to the electronic image storage media 120, power supply 124, peripheral 

user interface 132, circuit board 136, housing 140, shutter assembly (not shown), and 

aperture 150 of the digital camera 100 described above. 

[0053] FIG. 3 is a block diagram of a digital camera subsystem 210, under an embodiment. 

As described above, the subsystem 210 includes one or more camera channels. The digital 

camera subsystem 210 for example is a four channel signal integration time control system 

(e.g., four camera channels 260A-260D), but the embodiment is not limited to four channels 

and can include any number of camera channels. Each of the camera channels 260A-260D 

includes an optics component or portion and a sensor component or portion. The optics 

component can have different optical f-number among the included camera channels but is 

not so limited. For example, camera channel 260A includes an optics portion 290A and a 

sensor portion 292A. Camera channel B includes an optics portion 290B and a sensor portion 

292B. Camera channel C includes an optics portion 290C and a sensor portion 292C. Camera 

channel D includes an optics portion 290D and a sensor portion 292D. The optics portions of 

the one or more camera channels are collectively referred to herein as an optics subsystem. 

The sensor portions of the one or more camera channels are collectively referred to herein as 

a sensor subsystem. Each camera channel has a selectable integration, and the integration 

time setting between channels is selected to cover a range of incident light level onto the 

digital camera. 

[0054] In the digital camera subsystem 210, each channel can have the same configuration 

or a different configuration relative to at least one other channel of the subsystem 210. For 

example, in some embodiments, the camera channels are all identical to one another. In some 

other embodiments, one or more of the camera channels are different, in one or more 

respects, from one or more of the other camera channels. In some of the latter embodiments, 

each camera channel may be used to detect a different color ( or band of colors) and/or band 
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of light than that detected by the other camera channels. For example, in some embodiments, 

one of the camera channels (e.g., camera channel 260A) detects red light, one of the camera 

channels (e.g., camera channel 260B) detects green light, and one of the camera channels 

(e.g., camera channel 260C) detects blue light; any other color combinations can also be used. 

The color detection capability can be provided by optical materials, color filter layers over 

the detector, and/or color separation mechanisms built into the photo-detector structure. 

[0055] Thus, the optics portions can each be the same or different relative to other optics 

portions. In some embodiments, all optics portions are identical. In some other embodiments, 

one or more of the optics portions are different, in one or more respects, from one or more of 

the other optics portions. For example, in some embodiments, one or more of the 

characteristics (for example, but not limited to, its type of element(s), size, and/or 

performance) of one or more of the optics portions is tailored to the respective sensor portion 

and/or to help achieve a desired result. For example, if a particular camera channel is 

dedicated to a particular color ( or band of colors) or wavelength ( or band of wavelengths) 

then the optics portion for that camera channel may be adapted to transmit only that particular 

color ( or band of colors) or wavelength ( or band of wavelengths) to the sensor portion of the 

particular camera channel and/or to filter out one or more other colors or wavelengths. 

[0056] Similar to the optics portion, if the digital camera subsystem 210 includes more than 

one sensor portion, configurations of the sensor portions can be the same or different relative 

to one or more other sensor portions. In some embodiments, the sensor portions are similar or 

identical to the other sensor portions. In some other embodiments, one or more of the sensor 

portions are different, in one or more respects, from one or more of the other sensor portions. 

In some embodiments, for example, one or more of the characteristics (for example, but not 

limited to, its type of element(s ), size, and/or performance) of one or more of the sensor 

portions is tailored to the respective optics portion and/or to help achieve a desired result. For 

example, if a particular camera channel is dedicated to a particular color ( or band of colors) 

or wavelength ( or band of wavelengths) then the sensor portion for that camera channel may 

be adapted to have a sensitivity that is higher to that particular color ( or band of colors) or 

wavelength ( or band of wavelengths) than other colors or wavelengths and/or to sense only 

that particular color ( or band of colors) or wavelength ( or band of wavelengths). The sensor 
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portion for that camera may be adapted for optimized operation by features such as array size, 

pixel size, pixel design, image sensor design, image sensor integrated circuit process and 

electrical circuit operation. 

[0057] The digital camera subsystem 210 further includes a processor. The processor 

includes an image processor portion 270 (referred to as image processor 270) and an 

integration time controller portion 300 (referred to as controller 300). The controller is a 

component of the variable integration time that provides integration time control for each of 

the camera channels. The processor 270 is coupled or connected to the one or more sensor 

portions ( e.g., sensor portions 292A-292D) via one or more communication couplings or 

links, represented by a signal line 330. A communication link may be any kind of 

communication link including but not limited to, for example, wired (e.g., conductors, fiber 

optic cables) links, wireless links ( e.g., acoustic links, electromagnetic links, and/or any 

combination of links including but not limited to microwave links, satellite links, infrared 

links), and/or combinations of wired and/or wireless links. 

[0058] The operation of the digital camera subsystem 210 is described below. For example, 

the user selects a desired incident light range and the camera automatically adjusts the 

integration time setting between the camera channels to give an optimal dynamic range result. 

Alternatively the user can select an integration time for each camera channel. An optics 

portion of a camera channel receives light from within a field of view and transmits one or 

more portions of such light. The sensor portion receives one or more portions of the light 

transmitted by the optics portion and, in response, generates an output signal representative or 

indicative of information of the received light. The output signal from the sensor portion is 

coupled to the image processor 270 which, as is further described below, can generate an 

image based at least in part on the output signal from the sensor. 

[0059] When the digital camera subsystem 210 includes more than one camera channel, the 

image processor 270 generates a combined image based at least in part on the images from 

two or more of the camera channels. For example, in an embodiment, each of the camera 

channels is dedicated to a different color ( or band of colors) or wavelength ( or band of 

wavelengths) relative to the other camera channels, and the image processor 270 combines 
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the images from the two or more camera channels to provide a full-color large dynamic range 

image. In other embodiments, all camera channels provide the same color capability (such as 

RGB Bayer patterns on each color channel) and the image processor 270 combines the 

camera channels to create a large dynamic range image. 

[0060] The image processor 270 can also combine sensor channels and analyze the 

resultant image on a frame by frame basis. The image processor 270 can send a signal to the 

integration time controller 300 for real-time, or near real-time, dynamic range management 

by adjustment of each channel's integration time control. This same method can be used to 

optimize a subsequent single field exposure for optimal picture taking. 

[0061] In the digital camera subsystem 210 of an embodiment, the four camera channels 

260A-260D are configured to detect RGB light. Each of the camera channels can be identical 

in configuration or optimized for a specified light level as described above; for example if 

camera channel 260A is intended to detect dim light the optics f-number in that channel could 

be reduced. The pixel photo-detector can be configured for low dark current and the pixel 

circuitry configured for low noise. The integration time control on camera channel 260A is 

increased to allow increased signal collection. Some pixels in channel 260A would saturate 

due to incident light levels; this would be determined electrically and data from those pixels 

would not be used in creating a composite image. Channels 260B-260D would be configured 

and operated in a similar fashion to sense larger incident light levels. 

[ 0062] In the digital camera subsystem 210 of another alternative embodiment, the four 

camera channels 260A-260D are configured to provide different imaging capability; for 

example channel 260A is configured to detect red and blue light, while channel 260B is 

configured to detect green light. The combined response from channels 260A and 260B of 

this embodiment thus comprises a RGB color camera. The integration time settings for 

channels 260A and 260B are configured or set for low incident light levels. Camera channel 

260C is configured to collect red and blue light and channel 260D is configured to collect 

green light. The combined images of channels 260C and 260D generate a second RGB 

imaging capability and the integration time of channels 260C and 260D is configured for high 

incident light levels. 
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[ 0063] In the digital camera subsystem 210 of yet another alternative embodiment, camera 

channel 260A is configured for red light, camera channel 260B is configured for green light, 

and camera channel 260C is configured for blue light. Camera channels of a single color can 

provide superior low light response since the color transmission with each channel is high 

(high transmission color filters within the optical path) and the photo-detection mechanism in 

each camera channel is configured or set for a specific color for high responsivity. The 

combined response from channels 260A, 260B and 260C thus comprises a RGB color 

camera. The integration time settings for channels 260A, 260B and 260C are configured for 

low incident light levels. Camera channel 260D is configured for RGB light detection and the 

integration time of that channel configured or set for high incident light levels. Various other 

combinations of integration times among the channels are possible under the description 

herein. 

[0064] FIG. 4 is a digital camera subsystem 410, under an alternative embodiment. The 

digital camera subsystem 410 for example is a three channel signal integration time control 

system (e.g., three camera channels 260A-260C), but the embodiment is not limited to three 

channels and can include any number of camera channels. The digital camera subsystem 410 

includes camera channel 260A configured for RGB light, camera channel 260B configured 

for RGB light, and camera channel 260C configured for RGB light. The integration time of 

camera channel 260A is configured for low light, the integration time of camera channel 

260B is configured for medium high, and the integration time of camera channel 260C is 

configured for high incident light levels. The combined response from camera channels 

260A, 260B and 260C provides a large dynamic range imaging capability. 

[0065] The digital camera subsystem 410 of one alternative configuration is a three channel 

system in which camera channel 260A is configured for RGB light, camera channel 260B is 

configured for RGB light, and camera channel 260C is configured for RGB light. The 

integration time of camera channel 260A is configured for medium light, the integration time 

of camera channel 260B is configured for medium high, and the integration time of camera 

channel 260C is configured for high incident light levels. The combined response from 

camera channels 260A, 260B and 260C provides a large dynamic range imaging capability. 
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Various other combinations of integration times among the channels are possible under the 

description herein. 

[0066] While the triangular layout configuration of the three camera channels 260A-260C 

can provide area reduction advantages in imager layout and processing on semiconductor 

wafers, and can provide optical symmetry between the channels, alternative layout 

configurations are possible using the three camera channels. For example, one alternative 

layout includes a 1 by 3 vertical configuration. Another alternative layout includes a 1 by 3 

horizontal configuration. 

[0067] FIG. 5 is a digital camera subsystem 510, under another alternative embodiment. 

The digital camera subsystem 510 for example is a two channel signal integration time 

control system (e.g., two camera channels 260A-260B), but the embodiment is not limited to 

two channels and can include any number of camera channels. The digital camera subsystem 

510 includes camera channel 260A configured for RGB light and camera channel 260B 

configured for RGB light. The integration time of camera channel 260A is configured or set 

for low light and camera channel 260B is configured for high incident light levels. The 

combined response from camera channels 260A and 260B provides a large dynamic range 

imaging capability. Alternative configurations of the two camera channels include a 1 by 2 

vertical layout and a 1 by 2 diagonal layout of camera channels. 

[0068] The digital camera subsystem 510 of one alternative configuration is a two channel 

system in which camera channel 260A is configured for RGB light and camera channel 260B 

is configured for RGB light. The integration time of camera channel 260A is configured or 

set for low light and camera channel 260B is configured for medium incident light levels. The 

combined response from camera channels 260A and 260B provides a large dynamic range 

imaging capability. 

[0069] The digital camera subsystem 510 of another alternative configuration is a two 

channel system in which camera channel 260A is configured for RGB light and camera 

channel 260B is configured for RGB light. The integration time of camera channel 260A is 

configured or set for medium light and camera channel 260B is configured for high incident 

light levels. The combined response from camera channels 260A and 260B provides a large 
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dynamic range imaging capability. Various other combinations of integration times among 

the channels are possible under the description herein. 

[0070] FIG. 6 is a digital camera subsystem 610, under still another alternative 

embodiment. The digital camera subsystem 610 is a six channel signal integration time 

control system (e.g., six camera channels 260A-260F), but the embodiment is not limited to 

six channels and can include any number of camera channels. The digital camera subsystem 

610 includes camera channel 260A configured for incident red light, camera channel 260B 

configured for green light, and camera channel 260C configured for blue light. The combined 

response from camera channels 260A, 260B and 260C provides a first RGB color camera. 

The integration time settings for camera channels 260A, 260B and 260C are configured for 

low incident light levels. 

[0071] The digital camera subsystem 610 also includes camera channel 260D configured 

for incident red light, camera channel 260E configured for green light, and camera channel 

260F configured for blue light. The combined response from camera channels 260D, 260E 

and 260F provides a second RGB color camera. The integration time settings for camera 

channels 260D, 260E and 260F are configured for high incident light levels. 

[0072] The digital camera system described above includes a method for forming images 

having a large dynamic range. FIG. 7 is a block diagram for forming images 700 having a 

large dynamic range, under an embodiment. The method for forming images 700 can be 

implemented using the image processor 270 and/or the 300 integration time controller as 

described above with reference to FIGS. 3-6. The method of an embodiment includes 

selecting 702 an integration time for each image sensor camera channel from a range of 

integration times. The photo-signal from each camera channel is integrated 704 within a 

single frame of data, and the resultant photo-charge for each pixel is stored within that pixel. 

The photo-signal is read from each pixel and each pixel response is corrected 706 for one or 

more of non-linearity, gain and offset as appropriate and/or required. The method combines 

708 data of the multiple camera channels, and thus provides a continuous monotonic 

representation of the combined pixel response from low to high incident light levels. The 

method of an embodiment includes processing ( e.g. post-processing), storing, displaying 
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and/or outputting the resultant large dynamic range image from the combined camera 

channels. Information of the resultant image and/or any post-processing operations is used to 

determine integration time control settings 710 that provide optimum dynamic range on 

subsequent frames of data but is not so limited. 

[0073] FIGS. 8-21 illustrate further examples of apparatus and systems in which the 

imaging module and focusing method embodiments disclosed above can be implemented. 

FIG. 8 is a block diagram of a digital camera 800, under an embodiment. The digital camera 

includes a digital camera subsystem 802, a circuit board 812, a peripheral user interface 

electronics 810 (here represented as a shutter button, but could also include display and/or 

one or more other output devices, setting controls and/or one or more additional input devices 

etc), a power supply 806, and electronic image storage media 804. The digital camera 800 

may further include a housing and a shutter assembly (not shown), which controls an aperture 

814 and passage of light into the digital camera 800. 

[0074] FIG. 9 is an exploded view of the digital camera subsystem 802, under an 

embodiment. In this embodiment, the digital camera subsystem includes an image sensor 

904, an optics frame (also referred to as a frame) 902, and lenses 912A-912D. The frame 902 

is used to mount the lenses 912A-912D to the image sensor 904. The image sensor, or imager 

die 904 generally includes a semiconductor integrated circuit or "chip" having several higher 

order features including multiple arrays 904A-904D and signal processing circuits 908 and 

910. Each of the arrays 904A-904D captures photons and outputs electronic signals. The 

signal processing circuit 908, in certain embodiments, processes signals for each of the 

individual arrays 904. The signal processing circuit 910 may combine the output from signal 

processing 908 into output data ( usually in the form of a recombined full color image). Each 

array and the related signal processing circuitry may be tailored to address a specific band of 

visible spectrum. 

[0075] Each of lenses 912A-912D may be tailored for the respective wavelength of the 

respective array. Lenses are approximately the same size as the underlying array 904, and 

will differ from one another in size and shape depending upon the dimensions of the 

underlying array. In alternative embodiments a lens could cover only a portion of an array, 
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and could extend beyond the array. Lenses can comprise any suitable material or materials, 

including for example, glass and plastic. Lenses can be doped in any suitable manner, such as 

to impart a color filtering, polarization, or other property. Lenses can be rigid or flexible. 

[0076] In the example of FIG. 9, each lens, array, and signal processing circuit constitutes 

an image generating subsystem for a band of visible spectrum (e.g., red, blue, green, etc). 

These individual images are then combined with additional signal processing circuitry within 

the semiconductor chip to form a full image for output. 

[0077] Although the digital camera subsystem 904 is depicted in a four array/lens 

configuration, the digital camera subsystem can be employed in a configuration having any 

number of arrays/lenses and any combination of shapes of arrays/lenses. FIG. 10 is a block 

diagram of a digital camera 1000 having a three array/lens configuration, under an 

embodiment. The digital camera 1000 includes a digital camera subsystem 1002 that includes 

three lenses. The digital camera 1000 further includes a circuit board 1012, a peripheral user 

interface electronics 1010 (here represented as a shutter button, but could also include display 

and/or one or more other output devices, setting controls and/or one or more additional input 

devices etc), a power supply 1006, and electronic image storage media 1004. The digital 

camera 1000 may further include a housing and a shutter assembly (not shown), which 

controls an aperture 1014 and passage of light into the digital camera 1000. 

[0078] FIG. 11 is a block diagram of a digital camera subsystem that employs separate 

arrays, e.g., arrays 1104A-1104D, on one image sensor, in contrast to the prior art. For 

example, typical prior art approaches employ a Bayer pattern ( or variations thereof), perform 

operations across the array ( a pixel at a time), and integrate each set of four pixels ( for 

example, red/green/blue/green or variation thereof) from the array into a single full color 

pixel. 

[0079] Each of the arrays 1104 focuses on a specific band of visible spectrum. Each lens 

only needs to pass a respective color (1106A-1106D) on to the image sensor. The traditional 

color filter sheet is eliminated. Each array 1104 outputs signals to signal processing circuitry. 

Signal processing circuitry for each of these arrays is also tailored for each of the bands of 

visible spectrum. In effect, individual images are created for each of these arrays. Following 
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this process, the individual images are combined or to form one full color or black/white 

image. By tailoring each array and the associated signal processing circuitry, a higher quality 

image can be generated than the image resulting from traditional image sensors of like pixel 

count. 

[0080] As such, each array may be tuned to be more efficient in capturing and processing 

the image in that particular color. Individual lenses (1112A-D) can be tailored for the array's 

band of spectrum. 

[0081] FIG. 12 is a block diagram of arrays 1204A-1204D. Each array 1204 receives a 

respective color as passed by a respective lens. The traditional color filter sheet is eliminated. 

Each array 1204 outputs signals to signal processing circuitry. Signal processing circuitry for 

each of these arrays is also tailored for each of the bands of visible spectrum. In effect, 

individual images are created for each of these arrays. Following this process, the individual 

images are combined or to form one full color or black/white image. By tailoring each array 

and the associated signal processing circuitry, a higher quality image can be generated than 

the image resulting from traditional image sensors of like pixel count. 

[0082] FIG. 13 is a block diagram of processing circuitry of a digital camera subsystem, 

under an embodiment. FIG. 13 includes an array 1304, including arrays 1304A-1304D, and 

signal processing circuitry (also referred to as image processing circuitry) 1414 and 1416. 

Each array outputs signals to signal processing circuitry. 

[0083] FIG. 14 is a block diagram of image processing circuitry 1414 and 1416. Within the 

image processing circuitry 1414, each array can be processed separately to tailor the 

processing to the respective bands of spectrum. 

[0084] Column logic 1414. lA-1414. lD is the portion of the signal processing circuitry that 

reads the signals from the pixels. For example, the column logic 1414. lA reads signals from 

the pixels in array 1404A. Column logic 1414. lB reads signals from the pixels in array 

1404 B. Column logic 1414.1 C reads signals from the pixels in array 1404C. Column logic 

1414. lD reads signals from the pixels in array 1404D. 
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[0085] Since an array is targeting a specific wavelength, wavelengths, band of wavelength, 

or band of wavelengths, the column logic may have different integration times for each array 

enhancing dynamic range and/or color specificity. Signal processing circuitry complexity for 

each array can be substantially reduced since logic may not have to switch between extreme 

color shifts. 

[0086] Analog Signal Logic (ASL) 1414.2A-1414.2D for each array may be color specific. 

As such, the ASL processes a single color and therefore can be optimized for gain, noise, 

dynamic range, linearity, etc. Due to color signal separation, dramatic shifts in the logic and 

settling time are not required as the amplifiers and logic do not change on a pixel by pixel 

( color to color) basis as in traditional Bayer patterned designs. 

[0087] Black level control 1414.3A-1414.3D assesses the level of noise within the signal, 

and filters it out. With each array focused upon a narrower band of visible spectrum than 

traditional image sensors, the black level control can be more finely tuned to eliminate noise. 

[0088] Exposure control 1414.4A-1414.4D measures the overall volume of light being 

captured by the array and adjusts the capture time for image quality. Traditional cameras 

must make this determination on a global basis (for all colors). The embodiments describe 

herein allow for exposure control to occur differently for each array and targeted band of 

wavelengths. 

[0089] These processed images are then passed to a second group of signal processing 

circuitry 1416. First, image processing logic 1416.1 integrates the multiple color planes into a 

single color image. The image is adjusted for saturation, sharpness, intensity, hue, artifact 

removal, and defective pixel correction. 

[0090] In an embodiment, the final two operations include encoding the signal into standard 

protocols such as MPEG, JPEG, etc. in an encoder 1416.2 before passing the result to a 

standard output interface 1416.3, such as USB. 

[0091] Although the signal processing circuitries 1414 and 1416 are shown at specific areas 

of the image sensor, the signal processing circuitries 1414 and 1416 can be placed anywhere 
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on the chip and subdivided in any fashion. The signal processing circuitries are often placed 

in multiple locations. 

[0092] As previously stated, the image sensor 1404 generally includes a semiconductor 

chip having several higher order features including multiple arrays (1404A-1404D), and 

signal processing circuitry 1414, in which each array and the related signal processing 

circuitry is preferably tailored to address a specific band of visible spectrum. As noted above, 

the image sensor array can be configured using any multiple numbers and shapes of arrays. 

[0093] The image sensor 1404 can be constructed using any suitable technology, including 

silicon and germanium technologies. The pixels can be formed in any suitable manner, can be 

sized and dimensioned as desired, and can be distributed in any desired pattern. Pixels that 

are distributed without any regular pattern may also be used. 

[0094] Any range of visible spectrum can be applied to each array depending on the 

specific interest of the customer. Further, an infrared array could also be employed as one of 

the array/lens combinations giving low light capabilities to the sensor. 

[0095] As previously described, arrays 1404A-1404D may be of any size or shape. While 

some figures referenced herein show the arrays as individual, discrete sections of the image 

sensor, these arrays may also be touching. There may also be one large array configured such 

that the array is subdivided into sections, and each section is focused upon one band of 

spectrum, creating the same effect as separate arrays on the same chip. 

[0096] Although the well depth of the photo detectors across each individual array 1404 

may be the same, the well depth of any given array may be different from that of other arrays 

of the sensor subsystem. A photo detector includes an area or portion of the photo detector 

that captures, collects, is responsive to, detects and/or senses the intensity illumination of 

incident light. In some embodiments, the well depth is the distance from the surface of the 

photo detector to a doped region. 

[0097] Selection of an appropriate well depth depends on many factors, including the 

targeted band of visible spectrum. Since each entire array is likely to be targeted at one band 

of visible spectrum (e.g., red) the well depth can be configured to capture that wavelength 
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and ignore others (e.g., blue, green). Doping of the semiconductor material in the color 

specific arrays can further be used to enhance the selectivity of the photon absorption for 

color-specific wavelengths. 

[0098] In various embodiments, a digital camera subsystem can have multiple separate 

arrays on a single image sensor, each with its own lens. The simple geometry of smaller, 

multiple arrays allows for a smaller lenses ( e.g., smaller diameter, thickness and focal length), 

which allows for reduced stack height in the digital camera. 

[0099] The lens and frame concept is applicable to traditional image sensors (without the 

traditional color filter sheet) to gain physical size, cost and performance advantages. 

[0100] Each array can advantageously be focused on one band of visible and/or detectable 

spectrum. Among other things, each lens may be tuned for passage of one specific band of 

wavelength. Since each lens would therefore not need to pass the entire light spectrum, the 

number of elements may be reduced, for example, to one or two. 

[0101] Further, due to the focused bandwidth for each lens, each of the lenses may be dyed 

during the manufacturing process for its respective bandwidth ( e.g., red for the array targeting 

the red band of visible spectrum). Alternatively, a single color filter may be applied across 

each lens. This process eliminates the traditional color filters (such as the sheet of individual 

pixel filters) thereby reducing cost, improving signal strength and eliminating the pixel 

reduction barrier. 

[0102] The above-described devices can include any suitable number of combinations, 

including as few as two arrays/lenses, and many more than two arrays/lenses. Examples 

include: two arrays/lenses configured as red/green and blue; two arrays/lenses configured as 

red and blue/green; two arrays/lenses configured as red, green, blue; four arrays/lenses 

configured as red, blue, green, emerald (for color enhancement); four arrays/lenses 

configured as red, blue, green, infrared (for low light conditions); and eight arrays/lenses 

configured as double the above configurations for additional pixel count and image quality. 

[0103] The cameras or camera subsystems described herein are intended to be emblematic 

of a generic appliance containing the digital camera subsystem. Thus, the description herein 
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should be interpreted as being emblematic of still and video cameras, cell phones, other 

personal communications devices, surveillance equipment, automotive applications, 

computers, manufacturing and inspection devices, toys, plus a wide range of other and 

continuously expanding applications. Of course these alternative interpretations may or may 

not include the specific components as depicted herein. For example, the circuit board may 

not be unique to the camera function but rather the digital camera subsystem may be an add­

on to an existing circuit board, such as in a cell phone. 

[0104] Any or all of the methods and/or apparatus disclosed herein may be employed in any 

type of apparatus or process including, but not limited to still and video cameras, cell phones, 

other personal communications devices, surveillance equipment, automotive applications, 

computers, manufacturing and inspection devices, toys, plus a wide range of other and 

continuously expanding applications. 

[0105] Although each array and the related signal processing circuitry is can be tailored to 

address a specific band of visible spectrum, and each lens may be tuned for passage of that 

one specific band of wavelength, there is no requirement that each such array and the related 

signal processing circuitry be tailored to address a specific band of the visible spectrum. Nor 

is there any requirement that each lens be tuned for passage of a specific band of wavelength 

or that each of the arrays be located on the same semiconductor device. Indeed, the 

embodiments described and illustrated herein, including the specific components thereof, 

need not employ wavelength-specific features. For example, the arrays and/or signal 

processing circuitry need not be tailored to address a specific wavelength or band of 

wavelengths. 

[0106] FIG. 15 is an exploded perspective view of a digital camera 1500, under an 

embodiment. The digital camera apparatus 1500 includes one or more sensor arrays, e.g., four 

sensor arrays 1504A-1504D, and one or more optics portions, e.g., four optics portions 

1512A-1512D. Each of the optics portions 1504A-1504D may include a lens, and may be 

associated with a respective one of the sensor arrays sensor arrays 1504A-1504D. In some 

embodiments a support 1502, for example a frame, is provided to support the one or more 

optics portions 1512A-1512D, at least in part. Each sensor array and the respective optics 
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portion may define an optical channel. For example, an optical channel 1506A may be 

defined by the optics portion 1512A and the sensor array 1504A. An optical channel 1506B 

may be defined by the optics portion 1512B and the sensor array 1504B. An optical channel 

1506C may be defined by optics portion 1512C and the sensor array 1504C. An optical 

channel 1506D may be defined by optics portion 1512D and a sensor array 1504D. The 

optics portions of the one or more optical channels are also collectively referred to as an 

optics subsystem. 

[0107] The sensor arrays of the one or more optical channels are collectively referred as a 

sensor subsystem. The two or more sensor arrays may be integrated in or disposed on a 

common substrate, referred to as an image device, on separate substrates, or any combination 

thereof. For example, where the system includes three or more sensor arrays, two or more 

sensor arrays may be integrated in a first substrate, and one or more other sensor arrays may 

be integrated in or disposed on a second substrate. 

[0108] In that regard, the one or more sensor arrays 1504A-1504D, may or may not be 

disposed on a common substrate. For example, in some embodiments two or more of the 

sensor arrays are disposed on a common substrate. In some embodiments, however, one or 

more of the sensor arrays is not disposed on the same substrate as one or more of the other 

sensor arrays. The one or more optical channels may or may not be identical to one another. 

[0109] In some embodiments, one of the optical channels 1506 detects red light, one of the 

optical channels 1506 detects green light, and one of the optical channels 1506 detects blue 

light. In some of such embodiments, one of the optical channels 1506 detects infrared light, 

cyan light, or emerald light. In some other embodiments, one of the optical channels 1506 

detects cyan light, one of the optical channels 1506 detects yellow light, one of the optical 

channels 1506 detects magenta light and one of the optical channels 1506 detects clear light 

(black and white). Any other wavelength or band of wavelengths (whether visible or 

invisible) combinations can also be used. 

[0110] A processor 1514 is coupled to the one or more sensor arrays 1504A-1504D, via one 

or more communication links, e.g., communication links 1508A-1508D, respectively. A 

communication link may be any kind of communication link including but not limited to, for 
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example, wired ( e.g., conductors, fiber optic cables) or wireless ( e.g., acoustic links, 

electromagnetic links or any combination thereof including but not limited to microwave 

links, satellite links, infrared links), and combinations thereof, each of which may be public 

or private, dedicated and/or shared ( e.g., a network). A communication link may include for 

example circuit switching or packet switching or combinations thereof. Other examples of 

communication links include dedicated point-to-point systems, wired networks, and cellular 

telephone systems. A communication link may employ any protocol or combination of 

protocols including but not limited to the Internet Protocol. 

[0111] The communication link may transmit any type of information. The information 

may have any form, including, for example, but not limited to, analog and/or digital) e.g., a 

sequence of binary values, or a bit string). The information may or may not be divided into 

blocks. If divided into blocks, the amount of information in a block may be predetermined or 

determined dynamically, and/or may be fixed (e.g., uniform) or variable. 

[0112] As will be further described hereinafter, the processor may include one or more 

channel processors, each of which is coupled to a respective one (or more) of the optical 

channels and generates an image based at least in part on the signal(s) received from the 

respective optical channel, although this is not required. In some embodiments, one or more 

of the channel processors is tailored to its respective optical channel, for example, as 

described herein. For example, when one of the optical channels is dedicated to a specific 

wavelength or color ( or band of wavelengths or colors) the respective channel processor may 

be adapted or tailored to such wavelength or color ( or band of wavelengths or colors). 

Further, the gain, noise reduction, dynamic range, linearity and/or any other characteristic of 

the processor, or combinations of such characteristics, may be adapted to improve and/or 

optimize the processor to such wavelength or color ( or band of wavelengths or colors). 

Tailoring the channel processing to the respective optical channel may facilitate generating an 

image of a quality that is higher than the quality of images resulting from traditional image 

sensors of like pixel count. In addition, providing each optical channel with a dedicated 

channel processor may help to reduce or simplify the amount of logic in the channel 

processors as the channel processor may not need to accommodate extreme shifts in color or 

wavelength, e.g., from a color (or band of colors) or wavelength (or band of wavelengths) at 
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one extreme to a color ( or band of colors) or wavelength ( or band of wavelengths) at another 

extreme. 

[0113] In operation, an optics portion of a optical channel receives light from within a field 

of view and transmits one or more portions of such light, e.g., in the form of an image at an 

image plane. The sensor array receives one or more portions of the light transmitted by the 

optics portion and provides one or more output signals indicative thereof. The one or more 

output signals from the sensor array are supplied to the processor. In some embodiments, the 

processor generates one or more output signals based, at least in part, on the one or more 

signals from the sensor array. In some other embodiments, the processor may generate a 

combined image based, at least in part, on the images from two or more of such optical 

channels. 

[0114] Although the processor 1514 is shown separate from the one or more sensor arrays 

1504A-1504D, the processor 1514, or portions thereof, may have any configuration and may 

be disposed in one or more locations. For example, certain operations of the processor may 

be distributed to or performed by circuitry that is integrated in or disposed on the same 

substrate or substrates as one or more of the one or more of the sensor arrays and certain 

operations of the processor are distributed to or performed by circuitry that is integrated in or 

disposed on one or more substrates that are different from (whether such one or more 

different substrates are physically located within the camera or not) the substrates the one or 

more of the sensor arrays are integrated in or disposed on. 

[0115] The digital camera apparatus 1500 may or may not include a shutter, a flash and/or a 

frame to hold the components together. 

[0116] FIGS. 16A-16D are schematic exploded representations of one embodiment of an 

optics portion, such as optic portion 1512A, under an embodiment. In FIG. 16A, the optics 

portion 1512A includes one or more lenses, e.g., a complex aspherical lens module 1680, one 

or more color coatings, e.g., a color coating 1682, one or more masks, e.g., an auto focus 

mask 1684, and one or more IR coatings, e.g., an IR coating 1686. 
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[0117] Lenses can comprise any suitable material or materials, including for example, glass 

and plastic. Lenses can be doped in any suitable manner, such as to impart a color filtering, 

polarization, or other property. Lenses can be rigid or flexible. In this regard, some 

embodiments employ a lens ( or lenses) having a dye coating, a dye diffused in an optical 

medium (e.g., a lens or lenses), a substantially uniform color filter and/or any other filtering 

technique through which light passes to the underlying array. 

[0118] The color coating 1682 helps the optics portion filter ( or substantially attenuate) one 

or more wavelengths or bands of wavelengths. The auto focus mask 1684 may define one or 

more interference patterns that help the digital camera apparatus perform one or more auto 

focus functions. The IR coating 1686 helps the optics portion 1512A filter a wavelength or 

band of wavelength in the IR portion of the spectrum. 

[0119] The one or more color coatings, e.g., color coating 1682, one or more masks, e.g., 

mask 1684, and one or more IR coatings, e.g., IR coating 1686 may have any size, shape 

and/or configuration. 

[0120] In some embodiments, as shown in FIG. 16B, one or more of the one or more color 

coatings, e.g., the color coating 1682, are disposed at the top of the optics portion. Some 

embodiments of the optics portion (and/or components thereof) may or may not include the 

one or more color coatings, one or more masks and one or more IR coatings and may or may 

not include features in addition thereto or in place thereof. 

[0121] In some embodiments, as shown in FIG. 16C, one or more of the one or more color 

coatings, e.g., the color coating 1682, are replaced by one or more filters 1688 disposed in the 

optics portion, e.g., disposed below the lens. In other embodiments, as shown in FIG. 16D, 

one or more of the color coatings are replaced by one or more dyes diffused in the lens. 

[0122] The one or more optics portions, e.g., optics portions 1512A-1512D of FIG. 15, may 

or may not be identical to one another. In some embodiments, for example, the optics 

portions are identical to one another. In some other embodiments, one or more of the optics 

portions are different, in one or more respects, from one or more of the other optics portions. 

For example, in some embodiments, one or more of the characteristics (for example, but not 
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limited to, its type of element(s ), size, response, and/or performance) of one or more of the 

optics portions is tailored to the respective sensor array and/or to help achieve a desired 

result. For example, if a particular optical channel is dedicated to a particular color ( or band 

of colors) or wavelength ( or band of wavelengths) then the optics portion for that optical 

channel may be adapted to transmit only that particular color ( or band of colors) or 

wavelength ( or band of wavelengths) to the sensor array of the particular optical channel 

and/or to filter out one or more other colors or wavelengths. In some of such embodiments, 

the design of an optical portion is optimized for the respective wavelength or bands of 

wavelengths to which the respective optical channel is dedicated. It should be understood, 

however, that any other configurations may also be employed. Each of the one or more optics 

portions may have any configuration. 

[0123] In some embodiments, each of the optics portions, e.g., optics portions 1512A-

1512D of FIG. 15, comprises a single lens element or a stack of lens elements (or lenslets), 

although, as stated above. For example, in some embodiments, a single lens element, multiple 

lens elements and/or compound lenses, with or without one or more filters, prisms and/or 

masks are employed. 

[0124] An optical portion can also contain other optical features that are desired for digital 

camera functionality and/or performance. For example, these features can include 

electronically tunable filters, polarizers, wavefront coding, spatial filters (masks), and other 

features not yet anticipated. Some of the features (in addition to the lenses) are electrically 

operated (such as a tunable filter), or are mechanically movable with MEMs mechanisms. 

[0125] In some embodiments, one or more photochromic ( or photochromatic) materials are 

employed in one or more of the optical portions. The one or more materials may be 

incorporated into an optical lens element or as another feature in the optical path, for 

example, above one or more of the sensor arrays. In some embodiments, photochromatic 

materials may be incorporated into a cover glass at the camera entrance ( common aperture) to 

all optics ( common to all optical channels), or put into the lenses of one or more optical 

channels, or into one or more of the other optical features included into the optical path of an 

optics portion over any sensor array. 
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[0126] FIGS. 17 A-17C are schematic representations of one embodiment of a sensor array 

1704. The sensor array is similar to one of the sensor arrays 1504A-1504D of FIG. 15, foe 

example. As shown in FIG. 17 A, the sensor array 1704 is coupled to circuits 1770, 1772, and 

1774. The sensor array sensor array 1704 captures light and converts it into one or more 

signals, such as electrical signals, which are supplied to one or more of the circuits 1770, 

1772, and 1774. The sensor array 1704 includes a plurality of sensor elements such as for 

example, a plurality of identical photo detectors ( sometimes referred to as "picture elements" 

or "pixels"), e.g., pixels 17801,1 -1780n,rn• The photo detectors 17801,1 -1780n,rn, are arranged in 

an array, for example a matrix-type array. The number of pixels in the array may be, for 

example, in a range from hundreds of thousands to millions. The pixels may be arranged for 

example, in a two-dimensional array configuration, for example, having a plurality of rows 

and a plurality of columns, e.g., 640 by 480, 1280 by 1024, etc. However, the pixels can be 

sized and dimensioned as desired, and can be distributed in any desired pattern. Pixels that 

are distributed without any regular pattern can also used. Referring to FIG. 17B, a pixel, for 

example 17801,1, may be viewed as having x and y dimensions, although the photon capturing 

portion of a pixel may or may not occupy the entire area of the pixel and may or may not 

have a regular shape. In some embodiments, the sensor elements are disposed in a plane, 

referred to herein as a sensor plane. The sensor may have orthogonal sensor reference axes, 

including for example, an x-axis, a y-axis, and a z-axis, and may be configured so as to have 

the sensor plane parallel to the x-y plane XY and directed toward the optics portion of the 

optical channel. Each optical channel has a field of view corresponding to an expanse 

viewable by the sensor array. Each of the sensor elements may be associated with a 

respective portion of the field of view. 

[0127] The sensor array may employ any type of technology, for example, but not limited 

to MOS pixel technologies (e.g., one or more portions of the sensor are implemented in 

"Metal Oxide Semiconductor" technology), charge coupled device (CCD) pixel technologies, 

or combination of both. The sensor array may comprise any suitable material or materials, 

including, but not limited to, silicon, germanium and/or combinations thereof. The sensor 

elements or pixels may be formed in any suitable manner. 
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[0128] In operation, the sensor array 1704A, is exposed to light on a sequential line per line 

basis (similar to a scanner, for example) or globally (similar to conventional film camera 

exposure, for example). After being exposed to light for certain period of time ( exposure 

time), the pixels 17801,1-1780n,rn, are read out, e.g., on a sequential line per line basis. 

[0129] In some embodiments, circuitry 1770, also referred to as column logic 1770, is used 

to read the signals from the pixels 17801,1-1780n,rn- FIG. 17C is a schematic representation of 

a pixel circuit. The pixels 17801,1-1780n, also referred to as sensor elements, may be accessed 

one row at a time by asserting one of the word lines 1782, which run horizontally through the 

sensor array 1704A. A single pixel 17801,1 is shown. Data is passed into and/or out of the 

pixel 17801,1 via bit lines (such as bit line 1784) which run vertically through the sensor array 

1704A. 

[0130] The pixels are not limited to the configurations shown in FIGS. 17 A-17C. As stated 

above, each of the one or more sensor arrays may have any configuration (e.g., size, shape, 

pixel design). 

[0131] The sensor arrays 1502A-1502D of FIG. 15 may or may not be identical to one 

another. In some embodiments, for example, the sensor arrays are identical to one another. In 

some other embodiments, one or more of the sensor arrays are different, in one or more 

respects, from one or more of the other sensor arrays. For example, in some embodiments, 

one or more of the characteristics (for example, but not limited to, its type of element(s), size 

( for example, surface area), and/ or performance) of one or more of the sensor arrays is 

tailored to the respective optics portion and/or to help achieve a desired result. 

[0132] FIG. 18 is a schematic cross-sectional view of a digital camera apparatus 1800 

including a printed circuit board 1820 of a digital camera on which the digital camera 

elements are mounted, under an embodiment. In this embodiment, the one or more optics 

portions, e.g., optics portions 1812A and 1812B are seated in and/or affixed to a support 

1814. The support 1814 (for example a frame) is disposed superjacent a first bond layer 1822, 

which is disposed superjacent an image device 1820, in or on which sensor portions 1812A-

1812D (sensor portions 1812C and 1812D are not shown), are disposed and/or integrated. 

-31-

4841-7397-58301 

Ex.1002 / Page 208 of 252 
TESLA, INC.



Atty. Dkt. No.: 088245-9840 

The image device 1820 is disposed superjacent a second bond layer 1824 which is disposed 

superj acent the printed circuit board 1821. 

[0133] The printed circuit board 1821 includes a major outer surface 1830 that defines a 

mounting region on which the image device 1820 is mounted. The major outer surface 1830 

may further define and one or more additional mounting regions (not shown) on which one or 

more additional devices used in the digital camera may be mounted. One or more pads 1832 

are provided on the major outer surface 1830 of the printed circuit board to connect to one or 

more of the devices mounted thereon. 

[0134] The image device 1820 includes the one or more sensor arrays (not shown), and one 

or more electrically conductive layers. In some embodiments, the image device 1820 further 

includes one, some or all portions of a processor for the digital camera apparatus 1800. The 

image device 1820 further includes a major outer surface 1840 that defines a mounting region 

on which the support 1814 is mounted. 

[0135] The one or more electrically conductive layers may be patterned to define one or 

more pads 1842 and one or more traces (not shown) that connect the one or more pads to one 

or more of the one or more sensor arrays. The pads 1842 are disposed, for example, in the 

vicinity of the perimeter of the image device 1820, for example along one, two, three or four 

sides of the image device 1820. The one or more conductive layers may comprise, for 

example, copper, copper foil, and/or any other suitably conductive material(s ). 

[0136] A plurality of electrical conductors 1850 may connect one or more of the pads 1842 

on the image device 1820 to one or more of the pads 1832 on the circuit board 1821. The 

conductors 1850 may be used, for example, to connect one or more circuits on the image 

device 1820 to one or more circuits on the printed circuit board 1821. 

[0137] The first and second bond layers 1822 and 1824 may comprise any suitable 

material(s), including but not limited to adhesive, and may comprise any suitable 

configuration. The first and second bond layers 1822, 1824 may comprise the same 

material(s) although this is not required. As used herein, a bond layer may be continuous or 

discontinuous. For example, a conductive layer may be an etched printed circuit layer. 
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Moreover, a bond layer may or may not be planar or even substantially planar. For example, 

a conformal bond layer on a non-planar surface will be non-planar. 

[0138] FIG. 19 is a schematic perspective view of a digital camera apparatus having one or 

more optics portions with the capability to provide color separation in accordance with one 

embodiment of the present invention. In some of such embodiments, one or more of the 

optics portions, e.g., optics portion 1912C includes an array of color filters, for example, but 

not limited to a Bayer patter. In some of such embodiments, one or more of the optics 

portions, e.g., optics portion 1912C has the capability to provide color separation similar to 

that which is provided by a color filter array. 

[0139] In some embodiments, the lens and/or filter of the optical channel may transmit both 

of such colors or bands of colors, and the optical channel may include one or more 

mechanisms elsewhere in the optical channel to separate the two colors or two bands of 

colors. For example, a color filter array may be disposed between the lens and the sensor 

array, and/or the optical channel may employ a sensor capable of separating the colors or 

bands of colors. In some of the latter embodiments, the sensor array may be provided with 

pixels that have multiband capability, e.g., two or three colors. For example, each pixel may 

comprise two or three photodiodes, wherein a first photodiode is adapted to detect a first 

color or first band of colors, a second photodiode is adapted to detect a second color or band 

of colors and a third photodiode is adapted to detect a third color or band of colors. One way 

to accomplish this is to provide the photodiodes with different structures and/or 

characteristics that make them selective, such that the first photodiode has a higher sensitivity 

to the first color or first band of colors than to the second color or band of colors, and the 

second photodiode has a higher sensitivity to the second color or second band of colors than 

to the first color or first band of colors. Alternatively, the photodiodes are disposed at 

different depths in the pixel, taking advantage of the different penetration and absorption 

characteristics of the different colors or bands of colors. For example, blue and blue bands of 

colors penetrate less (and are thus absorbed at a lesser depth) than green and green bands of 

colors, which in tum penetrate less (and are thus absorbed at a lesser depth) than red and red 

bands of colors. In some embodiments, such a sensor array is employed, even though the 
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pixels may see only one particular color or band of colors, for example, to in order to adapt 

such sensor array to the particular color or band of colors. 

[0140] FIG. 20A is a block diagram of a processor 2002 of a digital camera subsystem 

2000, under an embodiment. In this embodiment, the processor 2002 includes one or more 

channel processors, one or more image pipelines, and/or one or more image post processors. 

Each of the channel processors is coupled to a respective one of the optical channels (not 

shown) and generates an image based at least in part on the signal(s) received from the 

respective optical channel. In some embodiments the processor 2002 generates a combined 

imaged based at least in part on the images from two or more of the optical channels. In some 

embodiments, one or more of the channel processors are tailored to its respective optical 

channel, as previously described. 

[0141] In various embodiments, the gain, noise reduction, dynamic range, linearity and/or 

any other characteristic of the processor, or combinations of such characteristics, may be 

adapted to improve and/or optimize the processor to a wavelength or color ( or band of 

wavelengths or colors). Tailoring the channel processing to the respective optical channel 

makes it possible to generate an image of a quality that is higher than the quality of images 

resulting from traditional image sensors of like pixel count. In such embodiments, providing 

each optical channel with a dedicated channel processor helps to reduce or simplify the 

amount of logic in the channel processors, as the channel processor may not need to 

accommodate extreme shifts in color or wavelength, e.g., from a color (or band of colors) or 

wavelength ( or band of wavelengths) at one extreme to a color ( or band of colors) or 

wavelength ( or band of wavelengths) at another extreme 

[0142] The images (and/or data which is representative thereof) generated by the channel 

processors are supplied to the image pipeline, which may combine the images to form a full 

color or black/white image. The output of the image pipeline is supplied to the post 

processor, which generates output data in accordance with one or more output formats. 

[0143] FIG. 20B shows one embodiment of a channel processor. In this embodiment, the 

channel processor includes column logic, analog signal logic, and black level control and 

exposure control. The column logic is coupled to the sensor and reads the signals from the 

-34-

4841-7397-58301 

Ex.1002 / Page 211 of 252 
TESLA, INC.



Atty. Dkt. No.: 088245-9840 

pixels. Each of the column logic, analog signal logic, black level control and exposure control 

can be configured for processing as appropriate to the corresponding optical channel 

configuration (e.g., specific wavelength or color, etc.). For example, the analog signal logic is 

optimized, if desired, for processing. Therefore, gain, noise, dynamic range and/or linearity, 

etc., are optimized as appropriate to the corresponding optical channel configuration ( e.g., a 

specific wavelength or color, etc.). As another example, the column logic may employ an 

integration time or integration times adapted to provide a particular dynamic range as 

appropriate to the corresponding optical channel. 

[0144] The output of the analog signal logic is supplied to the black level control, which 

determines the level of noise within the signal, and filters out some or all of such noise. If the 

sensor coupled to the channel processor is focused upon a narrower band of visible spectrum 

than traditional image sensors, the black level control can be more finely tuned to eliminate 

n01se. 

[0145] The output of the black level control is supplied to the exposure control, which 

measures the overall volume of light being captured by the array and adjusts the capture time 

for image quality. Traditional cameras must make this determination on a global basis (for all 

colors). In the camera of an embodiment, however, the exposure control can be specifically 

adapted to the wavelength ( or band of wavelengths) to which the sensor is configured. Each 

channel processor is thus able to provide a capture time that is specifically adapted to the 

sensor and/or specific color ( or band of colors) targeted, and which may be different than the 

capture time provided by another channel processor for another optical channel. 

[0146] FIG. 20C is a block diagram of the image pipeline, under an embodiment. In this 

embodiment, the image pipeline includes two portions. The first portion includes a color 

plane integrator and an image adjustor. The color plane integrator receives an output from 

each of the channel processors and integrates the multiple color planes into a single color 

image. The output of the color plane integrator, which is indicative of the single color image, 

is supplied to the image adjustor, which adjusts the single color image for saturation, 

sharpness, intensity and hue. The adjustor also adjusts the image to remove artifacts and any 

undesired effects related to bad pixels in the one or more color channels. The output of the 
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image adjustor is supplied to the second portion of the pipeline, which provides auto focus, 

zoom, windowing, pixel binning and camera functions. 

[0147] FIG. 20D is a block diagram of the image post processor, under an embodiment. In 

this embodiment, the image post processor includes an encoder and an output interface. The 

encoder receives the output signal from the image pipeline and provides encoding to supply 

an output signal in accordance with one or more standard protocols (e.g., MPEG and/or 

JPEG). The output of the encoder is supplied to the output interface, which provides encoding 

to supply an output signal in accordance with a standard output interface, e.g., universal serial 

bus (USB) interface. 

[0148] FIG. 21 is a block diagram of digital camera system, including system control 

components, under an embodiment. The system control portion includes a serial interface, 

configuration registers, power management, voltage regulation and control, timing and 

control, a camera control interface and a serial interface, but is not so limited. In some 

embodiments, the camera interface comprises an interface that processes signals that are in 

the form of high level language (HLL) instructions. In some embodiments the camera 

interface comprises an interface that processes control signals that are in the form of low 

level language (LLL) instructions and/or of any other form now known or later developed. 

Some embodiments may process both HLL instructions and LLL instructions. 

[0149] As used herein, the following terms are interpreted as described below, unless the 

context requires a different interpretation. 

[0150] "Array" means a group of photodetectors, also know as pixels, which operate in 

concert to create one image. The array captures photons and converts the data to an electronic 

signal. The array outputs this raw data to signal processing circuitry that generates the image 

sensor image output. 

[0151] "Digital Camera" means a single assembly that receives photons, converts them to 

electrical signals on a semiconductor device ("image sensor"), and processes those signals 

into an output that yields a photographic image. The digital camera would included any 

necessary lenses, image sensor, shutter, flash, signal processing circuitry, memory device, 
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user interface features, power supply and any mechanical structure ( e.g. circuit board, 

housing, etc) to house these components. A digital camera may be a stand-alone product or 

may be imbedded in other appliances, such as cell phones, computers or the myriad of other 

imaging platforms now available or to be created in the future, such as those that become 

feasible as a result of this invention. 

[0152] "Digital Camera Subsystem" (DCS) means a single assembly that receives photons, 

converts them to electrical signals on a semiconductor device ("image sensor") and processes 

those signals into an output that yields a photographic image. The Digital Camera Subsystem 

includes any necessary lenses, image sensor, signal processing circuitry, shutter, flash and 

any frame to hold the components as may be required. The power supply, memory devices 

and any mechanical structure are not necessarily included. 

[0153] "Electronic media" means that images are captured, processed and stored 

electronically as opposed to the use of film. 

[0154] "Frame" or "thin plate" means the component of the DCS that is used to hold the 

lenses and mount to the image sensor. 

[0155] "Image sensor" means the semiconductor device that includes the photon detectors 

("pixels"), processing circuitry and output channels. The inputs are the photons and the output 

is the image data. 

[0156] "Lens" means a single lens or series of stacked lenses (a column one above the 

other) that shape light rays above an individual array. When multiple stacks of lenses are 

employed over different arrays, they are called "lenses." 

[0157] "Package" means a case or frame that an image sensor ( or any semiconductor chip) 

is mounted in or on, which protects the imager and provides a hermetic seal. 

[0158] "Packageless" refers to those semiconductor chips that can be mounted directly to a 

circuit board without need of a package. 
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[0159] The terms "Photo-detector" and "pixels" mean an electronic device that senses and 

captures photons and converts them to electronic signals. These extremely small devices are 

used in large quantities (hundreds of thousands to millions) in a matrix to capture an image. 

[0160] "Semiconductor Chip" means a discrete electronic device fabricated on a silicon or 

similar substrate, which is commonly used in virtually all electronic equipment. 

[0161] "Signal Processing Circuitry" means the hardware and software within the image 

sensor that translates the photon input information into electronic signals and ultimately into 

an image output signal. 

[0162] Aspects of the digital camera systems and methods described herein may be 

implemented as functionality programmed into any of a variety of circuitry, including 

programmable logic devices (PLDs ), such as field programmable gate arrays (FPGAs ), 

programmable array logic (PAL) devices, electrically programmable logic and memory 

devices and standard cell-based devices, as well as application specific integrated circuits 

(ASICs). Some other possibilities for implementing aspects of the digital camera systems and 

methods include: microcontrollers with memory (such as electronically erasable 

programmable read only memory (EEPROM)), embedded microprocessors, firmware, 

software, etc. Furthermore, aspects of the digital camera systems and methods may be 

embodied in microprocessors having software-based circuit emulation, discrete logic 

(sequential and combinatorial), custom devices, fuzzy (neural) logic, quantum devices, and 

hybrids of any of the above device types. Of course the underlying device technologies may 

be provided in a variety of component types, e.g., metal-oxide semiconductor field-effect 

transistor (MOSFET) technologies like complementary metal-oxide semiconductor (CMOS), 

bipolar technologies like emitter-coupled logic (ECL ), polymer technologies ( e.g., silicon­

conjugated polymer and metal-conjugated polymer-metal structures), mixed analog and 

digital, etc. 

[0163] It should be noted that components of the various systems and methods disclosed 

herein may be described using computer aided design tools and expressed ( or represented), as 

data and/or instructions embodied in various computer-readable media, in terms of their 

behavioral, register transfer, logic component, transistor, layout geometries, and/or other 
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characteristics. Computer-readable media in which such formatted data and/or instructions 

may be embodied include, but are not limited to, non-volatile storage media in various forms 

(e.g., optical, magnetic or semiconductor storage media). 

[0164] Examples of transfers of such formatted data and/or instructions by carrier waves 

include, but are not limited to, transfers (uploads, downloads, e-mail, etc.) over the Internet 

and/or other computer networks via one or more data transfer protocols (e.g., HTTP, FTP, 

SMTP, etc.). When received within a computer system via one or more computer-readable 

media, such data and/or instruction-based expressions of the above described systems and 

methods may be processed by a processing entity ( e.g., one or more processors) within the 

computer system in conjunction with execution of one or more other computer programs. 

[0165] Unless the context clearly requires otherwise, throughout the description and the 

claims, the words "comprise," "comprising," and the like are to be construed in an inclusive 

sense as opposed to an exclusive or exhaustive sense; that is to say, in a sense of "including, 

but not limited to." Words using the singular or plural number also include the plural or 

singular number respectively. Additionally, the words "herein," "hereunder," "above," 

"below," and words of similar import refer to this application as a whole and not to any 

particular portions of this application. When the word "or" is used in reference to a list of two 

or more items, that word covers all of the following interpretations of the word: any of the 

items in the list, all of the items in the list and any combination of the items in the list. 

[0166] The above description of illustrated embodiments of the digital camera systems and 

methods is not intended to be exhaustive or to limit the digital camera systems and methods 

to the precise form disclosed. While specific embodiments of, and examples for, the digital 

camera systems and methods are described herein for illustrative purposes, various equivalent 

modifications are possible within the scope of the digital camera systems and methods, as 

those skilled in the relevant art will recognize. The teachings of the digital camera systems 

and methods provided herein can be applied to other processing systems and methods, not 

only for the systems and methods described above. 
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[0167] The elements and acts of the various embodiments described above can be 

combined to provide further embodiments. These and other changes can be made to the 

digital camera systems and methods in light of the above detailed description. 

[0168] In general, in the following claims, the terms used should not be construed to limit 

the digital camera systems and methods to the specific embodiments disclosed in the 

specification and the claims, but should be construed to include all systems that operate under 

the claims. Accordingly, the digital camera systems and methods are not limited by the 

disclosure, but instead the scope of the digital camera systems and methods is to be 

determined entirely by the claims. 

[0169] While certain aspects of the digital camera systems and methods are presented 

below in certain claim forms, the inventors contemplate the various aspects of the digital 

camera systems and methods in any number of claim forms. Accordingly, the inventors 

reserve the right to add additional claims after filing the application to pursue such additional 

claim forms for other aspects of the digital camera systems and methods 

-40-

4841-7397-58301 

Ex.1002 / Page 217 of 252 
TESLA, INC.



Atty. Dkt. No.: 088245-9840 

WHAT IS CLAIMED IS: 

1. An image capture device comprising: 

a plurality of sensors; 

a plurality of optics components, wherein each optics component of the plurality of 

optics components is configured to pass light to a sensor of the plurality of sensors; and 

a processing component configured to control an integration time of each sensor. 

2. The device of claim 1, wherein the processing component is further configured 

to control the integration time of each sensor during a frame. 

3. The device of claim 1, further comprising an interface operatively coupled to 

the processing component, wherein the interface is configured to receive the integration time 

of the each sensor as an input to an image capture device. 

4. The device of claim 1, wherein each sensor is configured to image the same 

field of view. 

5. The device of claim 1, wherein the processing component is further configured 

to combine data from the plurality of sensors received to provide an image. 

6. The device of claim 5, wherein the image corresponds to a first frame, and 

wherein the processing component is further configured to determine one or more integration 

times for a second frame based at least in part on the image. 

7. The device of claim 1, wherein the integration time is controlled based on an 

external input. 

8. The device of claim 1, wherein the integration time is controlled based on 

incident light level. 

9. A system comprising: 

-41-
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a plurality of channels, wherein each channel of the plurality of channels includes a 

sensor; and 

a processing component coupled to the plurality of channels, wherein the processing 

component is configured to determine an integration time of each channel of the plurality of 

channels, wherein the processing component is configured to combine data from the plurality 

of channels received to provide an image. 

10. The system of claim 9, wherein each sensor in the plurality of channels is 

configured to image the same field of view. 

11. The system of claim 9, wherein the integration time of at least one channel is 

relatively shorter than the integration time of at least one other channel. 

12. The system of claim 9, wherein the processing component is configured to use 

the image to determine the integration time for each channel for use during a subsequent 

frame. 

13. The system of claim 9, wherein the processing component is configured to 

automatically control the integration time of each sensor. 

14. The system of claim 9, wherein the integration time is used to control an 

amount of electrical charge placed on one or more storage devices associated with a sensor. 

15. A method comprising: 

identifying an integration time for each of a plurality of channels of an image capture 

device, wherein the plurality of channels includes a plurality of sensors; 

capturing data with each of the plurality of sensors, wherein the data captured by each 

sensor is based at least in part on the integration time of the sensor; and 

generating an image by combining the data captured by each of the plurality of 

sensors. 
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16. The method of claim 15, wherein a first integration time of a first sensor is less 

than a second integration time of a second sensor. 

17. The method of claim 15, further comprising determining a subsequent 

integration time for each of the plurality of sensors based at least in part on the image. 

18. The method of claim 15, further comprising analyzing a previous image 

generated by the image capture device. 

19. The method of claim 15, further comprising separately controlling a parameter 

of an optics component associated with each channel of a plurality of channels. 

20. The method of claim 15, further comprising providing an electrical charge to 

each sensor for a period of time, wherein the period of time comprises an integration time 

corresponding to the sensor. 
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ABSTRACT 

A digital camera includes a plurality of channels and a processing component operatively 

coupled to the plurality of channels. Each channel of the plurality of channels includes an 

optics component and a sensor that includes an array of photo-detectors. The processing 

component is configured to separately control an integration time of each channel, where a 

first integration time of a first channel is less than a second integration time of a second 

channel. The processing component is also configured to combine data from the plurality of 

channels to generate an image. 
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