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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Claim 1 of the ’029 Patent

2Ex. 1001 (’029 Patent), Fig. 15
POR, 5; Ex. 2006 (Turk Dec 2), ¶42SPERO EX. 2029



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“The Claimed Invention is Directed to an Adaptive Multi-
LED Headlight System for Predictive Curve Illumination”

3

Ex. 1001 (’029 Patent), 51:54-67

Ex. 1001 (’029 Patent), 11:5-13

Paper 13 (POR), 3-9
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Grounds & Issues

4

Paper 1 (Petition), at 4
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Issue 1 –Dr. Turk Exceeds the 
Level of Skill Required for a POSA

5
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“Petitioner Proposed a Broad 
Skill Level”

6

Ex. 1003 (Jiao Dec), ¶41

Ex. 1003 (Jiao Dec), ¶42

Ex. 2001 (Turk Dec), ¶29

Dr. Turk:
Paper 28 (Opp. to MTE), 2-5

Dr. Jiao:

Ex. 2006 (Turk Dec 2), ¶49
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“‘Automotive Lighting’ is a broad 
term that includes optical and 
imaging systems.”

7

Paper 28 (Opp. to MTE), 3
Ex. 2007 (Jiao Tr), 113:19-22

Paper 28 (Opp. to MTE), 3
Ex. 2007 (Jiao Tr), 119:9-13

SAE

Paper 28 (Opp.), at 3; Ex. 2007 (Jiao Tr), 14:1-16

Industry

* * *

* * *

Ex. 1037 (Turk Tr.) 113:19-22; Paper 20 (Sur-Reply), 3; Ex. 2002 (Turk CV)

Dr. Turk

Paper 28 (Opp. to MTE), 2-5
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“Petitioner’s Current Narrow Interpretation 
Does Not Consider Precedent Governing the 
POSA Determination” 

8

Paper 28 (Opp. to MTE), 6-7

Paper 28 (Opp. to MTE), 7

Paper 28 (Opp. to MTE), 7

Paper 20 (Sur Reply), 2

Paper 28 (Opp. to MTE), at 6-9
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Petitioner Did Not Consider 
Workers’ Educational Level

9Paper 28 (Opp. to MTE), 8; Ex. 2018 (Jiao Tr), 26:15-20

* * *

Paper 28 (Opp. to MTE), 7; Ex. 2018 (Jiao Tr.), 24:9-14

Paper 28 (Opp. to MTE), 7-10

* * *

Paper 28 (Opp. to MTE), 8; Ex. 2018 (Jiao Tr), 26:15-27:8
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dr. Jiao explains the importance of optics and 
sensing to “adaptive motor vehicle headlamps.”

10

Ex. 2007 (Jiao Tr), 125:13-126:12

Paper 27 (MTE), at 4

Ex. 1003 (Jiao Dec), ¶52

Paper 28 (Opp. to MTE), at 8-9
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“Dr. Turk Is Qualified in the Pertinent Art of 
Automotive Lighting and Lighting-Control 
Systems”

11

Paper 28 (Opp. to MTE), 9-10

Issue 1 – Dr. Turk Exceeds the Level of Skill Required for a POSA

Paper 28 (Opp. to MTE), 10

Paper 28 (Opp. to MTE), 12

SPERO EX. 2029



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“Petitioner’s MTE is replete with selective excerpts that
blatantly mischaracterize Turk’s testimony”

12

Issue 1 – Dr. Turk Exceeds the Level of Skill Required for a POSA

Ex. 1037 (Turk Tr.), 103:7-25

* * *

Ex. 1037 (Turk Tr.), 54:9-23
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hyperlink

13

Issue 1 – Dr. Turk Exceeds the Level of Skill Required for a POSA

Paper 28 (Opp. to MTE), 15
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Turk Balanced Approach

Issue 1 – Dr. Turk Exceeds the Level of Skill Required for a POSA

14

Ex. 2006 (Turk Dec 2), ¶58
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Industry & SAE:
Microbeam ≠ Lighting System

Pre-Petition

20242022

Petition:
1. Microbeam Source = LEDs

2. Microbeam = LEDs

Reply:
Microbeam = LEDs + SLM

Spotlight Beam = LEDs + SLM

Microbeam/Spotlight beam

Issue  – Dr. Jiao’s Inconsistent Positions – Beam/Karlsson

EX. 2018, 26:15-27:8

Ex. 2018 (Jiao Tr), 24:12-14 

Ex. 2018 (Jiao Tr), 28:18-29:8

Ex. 1003 (Jiao Dec), ¶75

Paper 20 (Sur-Reply), 6-7
Paper 28 (Opp. to MTE), 7-8

15
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 16

Industry & SAE: 
Automotive Lighting  includes 

optics and imaging

Automotive Lighting

IPRs:
Automotive Lighting is very narrow 

and only includes Dr. Jiao’s experience

2023

Issue 2– Dr. Jiao’s Inconsistent Positions - POSA

Paper 27 (MTE), 8
Paper 28 (Opp. to MTE), 3;
Ex. 2007 (Jiao Tr), 113:19-22

Paper 28 (Opp. to MTE), 3;
Ex. 2007 (Jiao Tr), 119:9-13

Pre-Petition

Paper 28 (Opp. to MTE), 3-4, 8

Paper 28 (Opp. to MTE), 4
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 17

Industry & SAE: 
Complex decades to develop

Petition:
Simple Conclusory Rationales to 

Combine

Issue 2– Dr. Jiao’s Inconsistent Positions – Rationale to Combine

Ex. 2012 (SAE Studies Jiao), 3 

Ex. 2012 (SAE Studies Jiao), 3 

2004

Ex. 2012 (SAE Studies Jiao), 3 

Petition, 28

Petition, 65

Complexity of Adaptive Headlamps

Petition, 64

Paper 13 (POR), 38-51
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 18

20242022
Industry & SAE: 

xx

Intensity

Petition:
Intensity = 

brightness; distinct 
from direction; 

Reply:
Intensity includes direction

Issue 2 – Dr. Jiao’s Inconsistent Positions – Beam/Karlsson

Paper 17 (Reply), 16

Paper 17 (Reply), 12

Ex. 1003, ¶262

Paper 20 (Sur Reply), 5

Ex. 1003 (Jiao Dec), ¶103 
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 19

Jiao Dec:Jiao’s original explanation:  

Ex. 1003 (Jiao Dec), ¶166

Ex. 1036 (Jiao Dec 2), ¶113; 
Paper 20 (Sur Reply), 10

Paper 20 (Sur-Reply), 10-12

SPERO EX. 2029



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 20

Jiao Dec:Jiao’s Original Explanation in IPR2023-00318:  

Ex. 2009 (Jiao Dec 318IPR), ¶280

Ex. 1036 (Jiao Dec 2), ¶52

Ex. 2009 (Jiao Dec 318IPR), ¶281

Paper 20 (Sur-Reply), 15-16

SPERO EX. 2029
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Karlsson-Petitioner’s position in the ‘318 
Petition

21

Paper 20 (Sur Reply), 16

Issue 2 – Dr. Jiao’s Inconsistent Positions - Karlsson

SPERO EX. 2029



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 22

Ex. 2006 (Turk Dec 2), ¶57 

Issue 2 – Dr. Jiao’s Inconsistent Positions – Beam/Karlsson SLMs

SPERO EX. 2029
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Issue 3 – Beam/Kobayashi does 
not teach “increasing light”

23

Ex. 1036 (Jiao Dec 2), ¶135 

Paper 20 (Sur Reply), 5

Paper 13 (POR) 51-53
Paper 20 (Sur Reply), 14-21

SPERO EX. 2029



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Ground 1: Beam and Kobayashi

Confidential

24
Paper 13 (POR), 9-10; Ex. 2006 (Turk Dec 2), ¶54

Paper 13 (POR), 9-10

Issue 3 – Beam/Kobayashi does not teach “increasing light”

SPERO EX. 2029
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Beam Discloses 2 Embodiments

25

Ex. 2006 (Turk Dec 2), ¶56 

Ex. 2006 (Turk Dec 2), ¶57 

Ex. 1005 (Beam), 5:3-6
Ex. 2006 (Turk Dec 2), ¶59 

Paper 13 (POR) 9-10
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Beam discloses Max Intensity 
Everywhere

26

Ex. 1005 (Beam), 6:53-56
Paper 13 (POR), 52; Ex. 2006 (Turk Dec 2), ¶95

Ex. 1005 (Beam), 6:9-11

Ex. 1005 (Beam), 4:57-59
Paper 13 (POR), 52; Ex. 2006 (Turk Dec 2), ¶95

Ex. 1005 (Beam), Fig. 1 (Annotated)
Paper 13 (POR), 60-61; Ex. 2006 (Turk Dec 2), ¶115

SPERO EX. 2029



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Beam discloses Max Intensity 
Everywhere - no reason to 
increase light

27

Paper 13 (POR), 52; Ex. 2006 (Turk Dec 2), ¶96 

Paper 13 (POR), 52
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The Parties Agree – Beam 
teaches “Full Intensity”

28

Ex. 2008 (318 IPR Petition), 36
Paper 13 (POR), 52
Ex. 2006 (Turk Dec 2), ¶95 

Ex. 2008 (318 IPR Petition), 39
Ex. 2006 (Turk Dec 2), ¶95 SPERO EX. 2029



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner’s rewrite of Beam is demonstrably 
incorrect, Beam does not disclose controlling 
its angular distribution

29Ex. 1005 (Beam), 5:3-9 Ex. 2018 (Jiao Tr), 35:18-36:14

* * *

“Combined”

Paper 20 (Sur-Reply), 10-13

Ex. 1005 (Beam), 8:3-12

Beam: Dr. Jiao:

SPERO EX. 2029



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“LEDs (emitters/microbeam sources) and 
microbeams (emission) are different.”

30

Ex. 1005 (Beam), Abstract

Paper 20 (Sur-Reply), 10-13

Paper 1 (Petition), 26

Ex. 1003 (Jiao Dec), ¶75  
SPERO EX. 2029
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Beam’s “maximum intensity” mantra is 
unchanged by Petitioner’s fresh insertion 
of low and high beam teachings

31

Paper 20 (Sur-Reply), 13

Ex. 1036 (Jiao Dec 2), ¶111

Dr. Jiao: Patent Owner:

SPERO EX. 2029



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Issue 4 – A POSA would not 
have combined Beam & 
Kobayashi

32
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“The Proposed Combination Renders Beam 
Inoperable and Defeats Beam’s High-Intensity 
Illumination ‘At All Times’ Purpose”

33

Paper 13 (POR), 57;
Ex. 2006 (Turk Dec 2), ¶110

Issue 4 – A POSA would not have combined Beam & Kobayashi

Petition: 

Paper 13 (POR), 56-58

POR: 

SPERO EX. 2029



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner’s Rationale Undermines 
Beam’s Illumination Strategy

34

Ex. 2006 (Turk Dec 2), ¶118; Paper 13 (POR), 63

Issue 4 – A POSA would not have combined Beam & Kobayashi

Paper 13 (POR), 58-63

Dr. Turk:

SPERO EX. 2029



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner Does Not Explain How a POSA 
Would Use Kobayashi’s Map Data to 
Control Beam

35

Ex. 2006 (Turk Dec 2), ¶123; Paper 13 
(POR), 67

Paper 13 (POR), 67

Dr. Turk:

SPERO EX. 2029
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Ground 1: “Why”/”How” Is Deficient

Confidential

36

Issue 4 – A POSA would not have combined Beam & Kobayashi

Paper 13 (POR), 67; Ex. 2006 (Turk Dec 2), ¶123Paper 13 (POR), 69

Paper 17 (Reply), 30

SPERO EX. 2029



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioners Proposed Rationale to 
Combine Renders Beam’s System 
Unsatisfactory

37

Issue 4 – A POSA would not have combined Beam & Kobayashi

Paper 13 (POR), 65; Ex. 2006 (Turk Dec 2), ¶120 

Paper 13 (POR), 61-62; Ex. 2006 (Turk Dec 2), ¶116 

Paper 13 (POR), 64; Ex. 2006 (Turk Dec 2), ¶119 

Paper 13 (POR), 65; Ex. 2006 (Turk Dec 2), ¶119 
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Issue 5 – Beam/Kobayashi does 
not teach dependent claims 5, 6, 
9, 16, 20, 27, 31

38
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Claims 5, 16, and 27

Confidential

39

Ex. 1001 (’029 Patent), Claim 27

Paper 13 (POR), 53-54; 
Ex. 2006 (Turk Dec 2), ¶¶135-136

Issue 5 – Beam/Kobayashi does not teach dependent claims 

SPERO EX. 2029



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Claim 9

40

* * *

* * * * Paper 20 (Sur-Reply), 24
Paper 13 (POR), 56

Issue 5 – Beam/Kobayashi does not teach dependent claims 

Petitioner:

Patent Owner:

SPERO EX. 2029
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Issue 6 – Gotou/Karlsson does 
not teach “increasing light”

41
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Ground 2: Gotou and Karlsson 

Confidential

42

Paper 13 (POR), 12; Ex. 2006 (Turk Dec 2), ¶75

Paper 13 (POR), 11-12
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Karlsson’s Window 50 Depicts 
Reduced Illumination

43

Ex. 1010 (Karlsson) Fig. 14, Annotated
Paper 13 (POR), 13-14; Ex. 2006 (Turk Dec 2), ¶77

Paper 13 (POR), 13

Ex. 1010 (Karlsson), 19:22-28
Paper 13 (POR), 14; Ex. 2006 (Turk Dec 2), ¶77

Ex. 1010 (Karlsson), 4:17-21
Paper 13 (POR), 14; Ex. 2006 (Turk Dec 2), ¶82
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Karlsson’s window 50 depicts 
reduced illumination

44

Paper 13 (POR), 13

Ex. 2006 (Turk Dec 2), ¶82

Ex. 2006 (Turk Dec 2), ¶78

Ex. 2006 (Turk Dec 2), ¶132

SPERO EX. 2029
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Karlsson

45

Ex. 1010 (Karlsson), Abstract

Ex. 1036 (Jiao Dec 2), ¶54

Issue 6 – Gotou/Karlsson does not teach “increasing light”

SPERO EX. 2029



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Karlsson is just like Beam

46

Paper 1 (Petition), 26
Paper 20 (Sur Reply), 19 

Ex. 1010 
(Karlsson), 
1-2

Paper 13 (POR), 13; Ex. 2006 
(Turk Dec 2), ¶76

Issue 6 – Gotou/Karlsson does not teach “increasing light”

SPERO EX. 2029
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Flaaten – optimum lighting 
effect

47

Ex. 1036 (Jiao Dec 2), ¶76

Ex. 2008 (318 IPR Petition), 67

Ex. 1010 (Karlsson), 1-2; Ex. 2017 (Flaaten), 1; Ex. 2006 (Turk Dec 2), ¶134 

Issue 6 – Gotou/Karlsson does not teach “increasing light”

SPERO EX. 2029



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The Parties agree that Karlsson 
teaches full intensity illumination

48

Paper 13 (POR), 25-26

Ex. 1010 (Karlsson), 9:18-26
Paper 13 (POR), 25-26; Ex. 2006 (Turk Dec 2), ¶129

Ex. 2008 (318 IPR Petition), 67
Paper 13 (POR), 25-26; Ex. 2006 (Turk Dec 2), ¶129

Ex. 2008 (318 IPR Petition), 66; 
Paper 13 (POR), 25-26; Ex. 2006 (Turk Dec 2), ¶129

SPERO EX. 2029



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“Petitioner newly introduces a variety of annotated beam 
patterns it alleges Karlsson would produce — without 
any explanation of why a POSA would read these 
patterns into Karlsson”

49

Karlsson:

Dr. Jiao: Ex. 1010 (Karlsson), 19:29-33

Sur-Reply:

Paper 20 (Sur-Reply), 20

* * *

Paper 20 (Sur-Reply) 20
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Issue 7 – A POSA would not 
have combined Gotou & Karlsson 

50
SPERO EX. 2029



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Ground 2: “Why” Is Deficient

Confidential

51

Paper 13 (POR), 41

Paper 20 (Sur-Reply), 24

Issue 7 – A POSA would not have combined Gotou & Karlsson

Paper 13 (POR), 11; Ex. 2006 (Turk Dec 2), ¶¶69-74 

Paper 13 (POR), 12; Ex. 2006 (Turk Dec 2), ¶75 

Paper 13 (POR), 11, 41 / and Paper 20 
(Sur Reply), 24
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner does not explain “How” a POSA 
would have combined Gotou and Karlsson

52

Ex. 1010 (Karlsson), 20:22-32
Paper 13 (POR), 46

Karlsson:

Ex. 2006 (Turk Dec 2), ¶171; Paper 13 (POR), 46

Dr. Turk re Control:

Issue 7 – A POSA would not have combined Gotou & Karlsson

Paper 13 (POR), 40-47

Petition:

SPERO EX. 2029



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Not a simple 
substitution

53

Ex. 2007 (Jiao Tr), 50:2-9;
Paper 13 (POR), 45; Ex. 2006 (Turk Dec 2), ¶167

Optics:

Heat Management:

Packaging:White Lumen Output:

Ex. 2012 (SAE Studies Jiao), 3;
Paper 13 (POR) 42; Ex. 2006 (Turk Dec 2), ¶31

Ex. 2012 (SAE Studies Jiao), 3;
Paper 13 (POR) 42; Ex. 2006 (Turk Dec 2), ¶30

Dr. Jiao in 2004:

Issue 7 – A POSA would not have combined Gotou & Karlsson

Ex. 2007 (Jiao Tr), 53:5-8;
Paper 13 (POR), 45; Ex. 2006 (Turk Dec 2), ¶167

Paper 13 (POR) 40-45

Paper 13 (POR), 42-45
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioners Proposed Modifications Would 
Render Gotou Inoperable

54

Input Control 

Output Control 

Petition, 55

* * *
Paper 13 (POR), 50; Ex. 2006 (Turk Dec 2), ¶177 

Paper 13 (POR), 50; 
Ex. 2007 (Jiao Tr), 31-33

Paper 13 (POR), 44; 
Ex. 2006 (Turk Dec 2), 
¶¶164-165
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Issue 7 – Gotou/Karlsson does 
not teach dependent claims

55

Claims 6, 17, 28 Claims 9, 20, 31

Paper 17 (Reply), 18

Paper 17 (Reply), 19

Ex. 2006 (Turk Dec 2), ¶145;
Paper 20 (Sur Reply), 21

Paper 17 (Reply), 24

Paper 17 (Reply), 24

Paper 13 (POR), 36; Ex. 2006 (Turk Dec 2), ¶152

Petition, 84

Petition, 85

Paper 20 (Sur Reply), 22
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Claims 5, 16, and 27

56

Ex. 1001 (’029 Patent), Claim 5

Paper 13 (POR), 32; Ex. 2006 (Turk Dec 2), ¶139 

Paper 13 (POR), 33; Ex. 2006 (Turk Dec 2), ¶145

SPERO EX. 2029



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Claims 9, 20, and 31

57

Petition relies on Gotou’s 
map data to satisfy this 
limitation.

No explanation how map data 
would “control” a grouping of 
LEDs, as map data is ignorant of 
other vehicle position.

Paper 20 (Sur Reply), 24 Paper 1 (Petition), 88-91

SPERO EX. 2029
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Claims 21, and 32

58

Ex. 1001 (‘029 Patent), Claim 32

Paper 13 (POR), 37
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Petitioner’s rewrite of Beam is 
demonstrably incorrect, Beam does not 
disclose controlling its angular distribution

59

Paper 1 (Petition), 36

Ex. 1005 (Beam), Abstract

Paper 20 (Sur Reply), 10
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New impermissible 
arguments

1. POSA construction of microbeam

60

Paper 20 (Sur Reply), 13; Ex. 1036 (Jiao Dec 2), ¶111.

2. Construction of intensity

Ex. 2018 (Jiao Tr 2), 21:4-9
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New impermissible 
arguments
 3.  Karlsson creates “desired” beam patterns

61
SPERO EX. 2029
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