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Overview

• Grounds 3 and 4 – Hall/Borowski/Spector

• Grounds 1 and 2 – Pacala/Droz

• No “stop region” as properly construed

• No reasonable expectation of success

• Secondary considerations of nonobviousness
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Grounds 3 and 4
Hall-Borowski-Spector / Hall-Borowski-Spector-Droz
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Grounds 3 and 4

A POSITA Would Not Have Been 
Motivated to Combine

Hall and Spector

4
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Hall/Spector combination

Hall Spector
EX1008, Fig. 2 (colored annotations added); POR at 15-17, 49-56; EX2010, ¶¶77-83, 136-42 EX1005, Fig. 9 (colored annotations added); POR at 19-23, 49-56; EX2010, ¶¶88-91

360º rotation
Stationary view of 

single scene
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Spector – With scanning system

EX1005, Fig. 9 (colored annotations); POR at 45-49; EX2010, ¶¶125-28, 132-34; PO Sur-Reply at 17-18
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Spector – Without scanning system

EX1005, Fig. 9 (modified; colored annotations); POR at 46-49; EX2010, ¶¶125-28, 132-34; PO Sur-Reply at 17-18
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Spector – Scanning system

EX1005, Fig. 1 (colored annotations added); POR at 45-49; EX2010, ¶¶125-28, 132-34; PO Sur-Reply at 17-18
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No Spector scanning system in Hall/Spector combination

Reply at 16 (emphasis added)
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Petitioner’s improper Hall/Spector reply argument

New argument on reply:

Reply at 16 (emphasis added)
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New Hall/Spector reply argument 
unsupported by expert testimony

Petitioner’s expert provided 

NO opinions

supporting new 

“aperture spacing” theory

Sur-Reply at 18-19
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Hesai’s only alleged

expert support for new

“pixel resolution”

theory

Relates to Pacala-Droz

combination—

NOT Hall-Spector

EX2011 at 55-56; Sur-Reply at 18-19

New Hall/Spector reply argument 
unsupported by expert testimony
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Petitioners may not raise new obviousness arguments on reply

“But the petition says nothing about [the reply 

obviousness theory]. Nor did HPC submit any 

expert testimony with its petition about how to 

do so. … We conclude that the Board did not 

abuse its discretion in holding HPC to its 

word and disregarding its new theory first 

raised in reply.”

Henny Penny Corp. v. Frymaster LLC

938 F.3d 1324, 1331 (Fed. Cir. 2019)
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POSITA would have considered Hall & Spector incompatible

It is my opinion that a POSITA would have considered 

the Hall and Spector systems to be fundamentally 

incompatible with each other. A POSITA would have 

understood that the use of micro-optic and aperture arrays 

in the Spector system requires the two-dimensional 

scanning motion disclosed by Spector to fill in the scene. 

… Neither Spector, Hall, nor Dr. Shanley’s opinions about 

the knowledge of a POSITA provide any indication as to 

how a POSITA would have overcome the clear 

incompatibility of these systems. Accordingly, a POSITA 

would not have considered the Hall and Spector 

references to be combinable references.

Decl. of Jason A. Janét, Ph.D. (EX2010), ¶131 (emphasis added); see also id., ¶¶124-30, 132-42
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Grounds 3 and 4

A POSITA Would Not Have Been 
Motivated to Combine
Borowski and Spector

15
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Borowski/Spector combination

Petition at 55 (highlighting added)



OUSTER, INC. – DEMONSTRATIVE EXHIBIT – NOT EVIDENCEIPR2023-01421 17

Fill factor

Small fill factor Large fill factor

Sensor

Supporting

circuitry, etc

EX2010, ¶¶144-48, 168-70; POR at 56-57
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Spector discloses that apertures are not used for 
small fill factor detectors

EX1005, 3:45-56 (highlighting added); see also POR at 56; EX2010, ¶144; PO Sur-Reply at 21-23
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Dr. Shanley testified that 
SPADs required special supporting circuitry

EX2011, 70:5-22 (highlighting added); see also POR at 65; EX2010, ¶169 
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Evidence of SPADs having low fill factor as of priority date

“Regretfully, even mature CMOS technology does not 

resolve a problem of a low fill factor (ratio of 

sensitive area to the total area occupied by electronics 

for active quenching of Geiger discharge) of the front-

side SPAD arrays. For example, the recent 

development of MiSPIA (Microelectronic Single-

Photon 3D Imaging Array) carried out by the world-

recognized leaders in R&D of SPADs (Politecnico di 

Milano, Micro Photon Devices, Fraunhofer IMS) 

resulted in the fill factor of 3.14% for the 150 μm 

pitch 30 μm active area FrontSPAD array [20-21].”

EX2014 (published 2017) at 3 (emphasis added)
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Grounds 3 and 4

A POSITA Would Not Have Been 
Motivated to Combine

Hall and Borowski

21
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Hall/Borowski combination

Pet. at 55 (highlighting added)

Hall

EX1008, 2:27-33

SPADs, per Dr. Shanley
Noise and interference can affect the sensitivity of 

the system—for example, the ability of the LiDAR 

device to accurately detect objects at longer ranges, 

or in poor weather conditions. They may be 

particularly problematic in systems that employ 

SPADs, because even a single errant photon may 

cause a false positive detection, while also rendering 

the SPAD inoperable until it is quenched. 

EX1003, ¶50 (emphasis added)
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Grounds 1 and 2
Pacala + Droz / Pacala + Droz + Villeneuve

23
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“stop region” 
claim construction

Claims 21 & 26

24
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“stop region” – Claim language

… …

EX1001, cl. 21, 26 (emphasis and highlighting added)
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“stop region” – Plain and ordinary meaning

“In a typical camera lens the iris diaphragm is the 

aperture stop. In every optical system there is 

some feature, usually a diameter, which limits 

the size or diameter of the beam of rays which 

can pass through the system… Often the 

aperture stop is referred to simply as ‘the stop.’”

“The aperture stop of an optical system is the 

actual physical component that limits the size of 

the maximum cone of rays … that can be 

processed by the entire system. … The 

diaphragm of a camera and the iris of the human 

eye are examples of aperture stops.”

EX2013, p. 49 (emphasis added) (published 1997); EX2010, ¶108; POR at 30-32; PO Sur-Reply at 6

EX2007, p. 21 (emphasis added) (published 2006); EX2010, ¶107; POR at 30-32; PO Sur-Reply at 6
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“stop region” – Expert support

The use of the term “stop region” in the ’405 patent is consistent 

with how persons of ordinary skill in the art understood the 

term.

Decl. of Jason A. Janet, Ph.D. (EX2010), ¶107; see also id., ¶¶98-106, 108-109
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“stop region” – ’405 patent specification

EX1001, Fig. 17, 37:18-25 (highlighting added); POR at 26-27; EX2010, ¶102; PO Sur-Reply at 3-4
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“stop region” – ’405 patent specification

stop region

EX1001, Fig. 17 (colored annotations added); POR at 26-28; EX2010, ¶¶102, 103, 107, 109; PO Sur-Reply at 3-4
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“stop region” – ’405 patent specification

stop region

EX1001, Fig. 17 (colored annotations added); POR at 26-28; EX2010, ¶¶102, 103, 107, 109; PO Sur-Reply at 3-4

light cone

in field of view
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“stop region” – ’405 patent specification

EX1001, Fig. 17 (colored annotations added); POR at 26-28; EX2010, ¶¶102, 103, 107, 109; PO Sur-Reply at 3-4

light outside of

field of view blocked

by stop region
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“stop region” – ’405 patent specification

“stop region”

“spacer structure”
(NOT “stop region”)

EX1001, Figs. 19A-B (colored annotations added), 39:26-59; POR at 27-30; 

EX2010, ¶¶103-105; PO Sur-Reply at 4-5

EX1001, 39:32-36 (highlighting added)
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Grounds 1 and 2

Droz does not disclose
a “stop region”

33
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Droz embodiment relied upon for “stop region”

EX1006, Fig. 3B (colored annotations added), 14:23-33; POR at 32-33; EX2010, ¶100; PO Sur-Reply at 7-12
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Alleged “stop region[s]”

Pet. at 28

EX1006, Fig. 3B (colored annotations added)
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Alleged “stop region[s]”

’405 patent Droz

Petitioner’s alleged “stop region[s]” 

in Droz are analogous to the 

non-“stop region” elements

in the ’405 patent

POR at 33-35; EX2010, ¶¶103-104; PO Sur-Reply at 4-5
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Petitioner’s original “stop region” theory

As a result, guided light in the first waveguide may 

potentially leak through cladding 366 as an 

evanescent field evanescing toward the second 

waveguide. To mitigate this leakage, as shown, 

absorbing layer 368 includes an absorber (e.g., 

carbon black) that has a suitable thickness to absorb 

the evanescent field evanescing from the first 

waveguide and/or the second waveguide. Similarly, 

absorbing layer 378 may be configured to absorb 

evanescing light between the second and third 

waveguides.

EX1006, 14:51-60; POR at 33-37; EX2010, ¶ 97-101, 109EX1006, Fig. 3B (colored annotations added); POR at 33-37; EX2010, ¶97
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Petitioner’s reply “stop region” theory

Reply at 8-9; EX1033, ¶25
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Deficiencies with reply “stop region” theory

Light outside 

Petitioner’s green lines 

can reach the

photosensor

EX1006, Fig. 3B (colored annotations added), 14:23-33; PO Sur-Reply at 8-10; POR at 32-36; EX2010, ¶¶100, 109
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Deficiencies with reply “stop region” theory

If ends of absorbing

layers are removed, 

nothing

happens to

Petitioner’s green lines

EX1006, Fig. 3B (modified); PO Sur-Reply at 8-11; POR at 35-36; EX2010, ¶109 
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Deficiencies with reply “stop region” theory

POR at 29-30, 34-35; EX2010, ¶¶104-105

Petitioner

removed

element 320

from patent

EX1006, Fig. 3B (annotations added) Reply at 8; EX1033, ¶25

Droz Hesai’s Reply
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Deficiencies with reply “stop region” theory

EX1006, Fig. 3B (modified); PO Sur-Reply at 8-11; POR at 35-36; EX2010, ¶109 
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Grounds 1 and 2

No Reasonable Expectation of Success 
for the Pacala-Droz Combination

43
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Pacala-Droz combination

+
Pacala’s

spinning system

Droz’s

stationary system
EX1004, Fig. 2, [0013]; POR at 38-39 EX1006, Fig. 3B; POR at 14-15; EX2010, ¶76
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Pacala-Droz combination would have required a team

EX2011 at 56-58 (highlighting added)
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Pacala-Droz combination would have required a team

But neither party proposes a team POSITA:

Petitioner Patent Owner

Pet. at 12

POR at 8
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No analysis for how to combine Pacala and Droz

Size

EX2011, 54:14-19 (highlighting added)

Weight

EX2011, 54:6-13 (highlighting added)

Mass Distribution

EX2011, 54:20-55:4 (highlighting added)

POR at 38-44; Sur-Reply at 12-15

…

Manhours

EX2011, 58:22-60:19 (highlighting added)



OUSTER, INC. – DEMONSTRATIVE EXHIBIT – NOT EVIDENCEIPR2023-01421 48

Dr. Shanley testified that Pacala’s system is compact

POR at 38-44; Sur-Reply at 12-15

Size

EX2011, 54:14-19 (highlighting added)

Weight

EX2011, 54:6-13 (highlighting added)

EX2018, 78:6-19 (highlighting added)
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Conclusory, factually unsupported combinations must fail

“We agree with the district court that the obviousness 

testimony by Verizon’s expert was conclusory and factually 

unsupported. … The expert failed to explain how specific 

references could be combined, which combination(s) of 

elements in specific references would yield a predictable 

result, or how any specific combination would operate or 

read on the asserted claims.”

ActiveVideo Networks v. Verizon Commc’ns,

694 F.3d 1312, 1327 (Fed. Cir. 2012)
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Secondary Considerations of 
Nonobviousness

50
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Industry skepticism

1990 2000 2010 2020

May 15, 2017

Priority date of ’405 patent

Early 1990s

Dr. Shanley learned about SPADs

• Dr. Shanley declined to use SPADs in 
any LIDAR system prior to the ’405 patent

• Dr. Shanley unaware of any commercial 
or noncommercial LIDAR system that 
used SPADs prior to the ’405 patent

EX2011, 12:18-22, 14:10-15:4, 79:2-5, 79:11-14
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Failure by others

“Therefore, to the best of the author’s knowledge, 

there are no attempts either to implement SPAD 

arrays or dSiPMs as a single photon number 

resolving LIDAR receiver or to combine an array of 

SPAD arrays or dSiPMs as a focal plane array of 

photon number resolving detectors in 3D imaging 

LIDARs. In this situation, detailed analysis of the 

SPAD-based receivers is out of the scope of this 

paper.”

EX2014 at 4 (emphasis added) (published 2017)
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