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U.S. Patent No. 9,184,157U.S. Patent No. 9,184,157
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See, e.g., Petition 12

Petition 12 (annotating Ex. 1001, FIGS. 1, 11)
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Independent claim 4; Dependent claim 8Independent claim 4; Dependent claim 8
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See, e.g., Ex. 1001, claim 4
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Grounds of unpatentabilityGrounds of unpatentability

Prior ArtBasisClaimsGround

Reiner§ 1031-181

Reiner and Takahara§ 1031-182
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See, e.g., Petition 1, Pet’r Reply 1-2, 26-27

BOE Tech. Group Exhibit 1025, Page 4 of 63 
BOE v. 138 East - IPR2024-00973
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Issues in DisputeIssues in Dispute

Claim 4:

– Input Terminal Limitation [4c]:

• “an input terminal connected to the power supply line to supply power” ([4c])

– Scanning Line Driver Circuit Protection Limitations: [4d]-[4f]:

• “a first protection circuit and a second protection circuit that are connected to the 
scanning line driving circuit” ([4d])

• “the first protection circuit being connected to the power supply line between (i) a first 
connecting portion at which the scanning line driving circuit and the power supply line 
are connected and (ii) the input terminal” ([4e])

• “the scanning line driving circuit being connected to the power supply line between (iii) 
a second connecting portion at which the first protection circuit and the power supply 
line are connected and (iv) a third connecting portion at which the second protection 
circuit and the power supply line are connected” ([4f])

Claim 8:

– Substrate Limitations: 

• “a substrate” and “the scanning line driving circuit being arranged on the substrate” 

5

See, e.g., Patent Owner’s Response 22-73

BOE Tech. Group Exhibit 1025, Page 5 of 63 
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Ground 1: ReinerGround 1: Reiner

6
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Prior art: Reiner – ESD protection for driver circuitsPrior art: Reiner – ESD protection for driver circuits
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See, e.g., Petition 8-10

Reiner, 2:28-3:1

Reiner, 8:8-10

Reiner, 6:16-17

Reiner, 9:11-15

Reiner, 9:23-29

Reiner, FIG. 4

BOE Tech. Group Exhibit 1025, Page 7 of 63 
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Prior art: Reiner – Arrangement of ESD protectionPrior art: Reiner – Arrangement of ESD protection

8

See, e.g., Petition 8-10
Murphy ¶56, FIG. F (annotating Reiner, FIG. 5)

Reiner, 10:1-15

BOE Tech. Group Exhibit 1025, Page 8 of 63 
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Input Terminal Limitation:

“an input terminal connected to the power supply 
line to supply power ” [4c]

Input Terminal Limitation:

“an input terminal connected to the power supply 
line to supply power ” [4c]
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Petitioner’s expert explained why including input terminals for 
Reiner’s power lines would have been obvious
Petitioner’s expert explained why including input terminals for 
Reiner’s power lines would have been obvious
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See, e.g., Petition 21-23

Murphy ¶97

Murphy ¶97

Murphy ¶98

BOE Tech. Group Exhibit 1025, Page 10 of 63 
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Reiner suggests or renders obvious input terminals for the 
power lines
Reiner suggests or renders obvious input terminals for the 
power lines
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See, e.g., Petition 21-23
Murphy ¶101

BOE Tech. Group Exhibit 1025, Page 11 of 63 
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Patent Owner incorrectly argues that power lines must power pixels, 
which are not claimed and were distinguished in prosecution
Patent Owner incorrectly argues that power lines must power pixels, 
which are not claimed and were distinguished in prosecution

12

See, e.g., Patent Owner’s Response 22-23

Patent Owner’s Response 23Patent Owner’s Response 22-23

Ex. 1002, 182

BOE Tech. Group Exhibit 1025, Page 12 of 63 
BOE v. 138 East - IPR2024-00973
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Scanning Line Driver Circuit Protection 
Limitations:

Motivation to Protect Scanning Line Driving 
Circuit with ESD Protection ([4d])

Scanning Line Driver Circuit Protection 
Limitations:

Motivation to Protect Scanning Line Driving 
Circuit with ESD Protection ([4d])
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Reiner discloses or suggests protecting the scanning line driving 
circuit from ESD damage
Reiner discloses or suggests protecting the scanning line driving 
circuit from ESD damage

14

See, e.g., Petition 19-24

Reiner, 2:28-3:1

Reiner, 8:8-10

Reiner, 9:11-15

Reiner, 9:18-22 Reiner, FIG. 5

BOE Tech. Group Exhibit 1025, Page 14 of 63 
BOE v. 138 East - IPR2024-00973
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Petitioner’s expert explains why Reiner describes protecting the 
scanning line driving circuit from ESD damage
Petitioner’s expert explains why Reiner describes protecting the 
scanning line driving circuit from ESD damage

15

See, e.g., Petition 24-26

Murphy ¶104
Murphy ¶105

BOE Tech. Group Exhibit 1025, Page 15 of 63 
BOE v. 138 East - IPR2024-00973
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The record establishes a motivation to protect scan line driver 
circuits with ESD protection like Reiner’s Fig. 5 (1/4)
The record establishes a motivation to protect scan line driver 
circuits with ESD protection like Reiner’s Fig. 5 (1/4)
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See, e.g., Petition 27-30

Murphy ¶111

Murphy ¶112

BOE Tech. Group Exhibit 1025, Page 16 of 63 
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The record establishes a motivation to protect scan line driver 
circuits with ESD protection like Reiner’s Fig. 5 (2/4)
The record establishes a motivation to protect scan line driver 
circuits with ESD protection like Reiner’s Fig. 5 (2/4)
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See, e.g., Petition 27-30

Murphy ¶114

Murphy ¶113

BOE Tech. Group Exhibit 1025, Page 17 of 63 
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The record establishes a motivation to protect scan line driver 
circuits with ESD protection like Reiner’s Fig. 5 (3/4)
The record establishes a motivation to protect scan line driver 
circuits with ESD protection like Reiner’s Fig. 5 (3/4)
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See, e.g., Petition 30-33

Murphy ¶115

Murphy ¶116

BOE Tech. Group Exhibit 1025, Page 18 of 63 
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The record establishes a motivation to protect scan line driver 
circuits with ESD protection like Reiner’s Fig. 5 (4/4)
The record establishes a motivation to protect scan line driver 
circuits with ESD protection like Reiner’s Fig. 5 (4/4)
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See, e.g., Petition 30-33
Murphy ¶117

Murphy ¶119

BOE Tech. Group Exhibit 1025, Page 19 of 63 
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Patent Owner acknowledges that Reiner’s ESD1, ESD2, ESD3
protect the driver circuits inside box 70
Patent Owner acknowledges that Reiner’s ESD1, ESD2, ESD3
protect the driver circuits inside box 70
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See, e.g., Patent Owner’s Response 37-39; Pet’r Reply 16-17

Patent Owner’s Response 37-39

BOE Tech. Group Exhibit 1025, Page 20 of 63 
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Patent Owner’s expert’s alleged “differences” between driving 
circuits are similarities that actually support obviousness
Patent Owner’s expert’s alleged “differences” between driving 
circuits are similarities that actually support obviousness

21

See, e.g., Pet’r Reply 3-8

Murphy II ¶38

Murphy II ¶39

Murphy II ¶40

BOE Tech. Group Exhibit 1025, Page 21 of 63 
BOE v. 138 East - IPR2024-00973
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Patent Owner’s expert acknowledges that ESD would render 
scanning line drivers “nonfunctional” without protection
Patent Owner’s expert acknowledges that ESD would render 
scanning line drivers “nonfunctional” without protection

22

See, e.g., Pet’r Reply 3-8, 30Murphy II ¶48

Schubert Tr. (Ex. 1018), 52:14-19

Murphy II ¶48

BOE Tech. Group Exhibit 1025, Page 22 of 63 
BOE v. 138 East - IPR2024-00973
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Patent Owner’s alleged signal operation differences are 
immaterial to ESD protection for scanning line driving circuits
Patent Owner’s alleged signal operation differences are 
immaterial to ESD protection for scanning line driving circuits

23

Murphy II ¶47

Murphy II ¶46

See, e.g., Pet’r Reply 3-8
Murphy II ¶42

BOE Tech. Group Exhibit 1025, Page 23 of 63 
BOE v. 138 East - IPR2024-00973
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Scanning Line Driver Circuit Protection 
Limitations:

Configuration of ESD protection circuits and 
a first connecting portion ([4e],[4f])

Scanning Line Driver Circuit Protection 
Limitations:

Configuration of ESD protection circuits and 
a first connecting portion ([4e],[4f])

24

BOE Tech. Group Exhibit 1025, Page 24 of 63 
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Petitioner’s expert’s Figures Ax, Bx, and Cx show all of 
elements [4d]-[4f]
Petitioner’s expert’s Figures Ax, Bx, and Cx show all of 
elements [4d]-[4f]
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See, e.g., Murphy ¶¶106-132; Petition 25-40

Scan line driving circuit 
(blue, gate driver 63, outputs 
70)

Power supply lines 
(red, Vdd/Vss) 

First protection circuit 
(light green, ESD) 

Second protection circuit
(dark green, ESD) 

Protection circuit-to-scan 
driver connection (orange)

First connecting portion
(teal, scan driver-to-power 
supply)

Second connecting portion 
(pink, first protection circuit-
to-power supply)

Third connecting portion
(purple, second protection 
circuit-to-power supply) 

BOE Tech. Group Exhibit 1025, Page 25 of 63 
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Patent Owner incorrectly requires that the first and second ESD connections 
be outside all “connecting portions,” not just the “first connecting portion”
Patent Owner incorrectly requires that the first and second ESD connections 
be outside all “connecting portions,” not just the “first connecting portion”

26

See, e.g., Patent Owner’s Response 27-42; PO Sur-Reply 2-3

PO Sur-Reply 2-3

BOE Tech. Group Exhibit 1025, Page 26 of 63 
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Reiner discloses Patent Owner’s construction of two ESD protection circuit 
connections outside all scanning line driver circuit connections (Figure Cx)
Reiner discloses Patent Owner’s construction of two ESD protection circuit 
connections outside all scanning line driver circuit connections (Figure Cx)

27

See, e.g., Petition 34-40; Ex. 1014 (Compl.) ¶¶142-143

PO Response 38-39

Murphy ¶¶110 (FIG. C1), 121-132 (FIG. C3)
Murphy ¶110

BOE Tech. Group Exhibit 1025, Page 27 of 63 
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Murphy ¶¶110 (FIG. C1), 121-132 (FIG. C3)

Patent Owner’s alleges that the same connections as Figure Cx
infringe claim 4
Patent Owner’s alleges that the same connections as Figure Cx
infringe claim 4

28

See, e.g., Petition 34-40 (citing Ex. 1014, ¶¶136-144) ; Ex. 1014 (Compl.) ¶¶136, 139, 142-143

Ex. 1014, ¶139 

Ex. 1014, ¶136 

BOE Tech. Group Exhibit 1025, Page 28 of 63 
BOE v. 138 East - IPR2024-00973
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Patent Owner cannot avoid its own constructionPatent Owner cannot avoid its own construction

29

See, e.g., Pet’r Reply 9-10

“Neither statement prohibits a petitioner from relying on a claim 
construction that it believes is incorrect, for example, a claim 
construction relied upon by patent owner in a related district court 
action.”

10X Genomics, Inc. v. Bio-Rad Lab’ys, Inc., 
IPR2020-00088, Paper 8, at 16 (PTAB Apr. 27, 2020)

BOE Tech. Group Exhibit 1025, Page 29 of 63 
BOE v. 138 East - IPR2024-00973
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The claims require only one “connecting portion” between the first and 
second ESD connections, not all “connecting portions”
The claims require only one “connecting portion” between the first and 
second ESD connections, not all “connecting portions”

30

See, e.g.,  Pet’r Reply 11-12; Ex. 1001, claims 4, 10, 18

BOE Tech. Group Exhibit 1025, Page 30 of 63 
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The specification shows a single connecting portion between two 
ESD protection circuit connections
The specification shows a single connecting portion between two 
ESD protection circuit connections

31

See, e.g., Murphy II ¶ 58; Pet’r Reply 12-13

BOE Tech. Group Exhibit 1025, Page 31 of 63 
BOE v. 138 East - IPR2024-00973
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Patent Owner’s requirement that “all” connecting portions be between 
the two ESD protection circuit connections is contrary to law
Patent Owner’s requirement that “all” connecting portions be between 
the two ESD protection circuit connections is contrary to law

32

See, e.g., Pet’r Reply 10-13

“Thus, any blade in between the first and third blades and with an 
exposure greater than that of the first blade and less than that of the 
third blade is a ‘second’ blade in the claimed subset of blades.’”

Gillette Co. v. Energizer Holdings, Inc., 
405 F.3d 1367, 1371-74 (Fed. Cir. 2005)

“[T]his court has repeatedly emphasized that an indefinite article ‘a’ or 
‘an’ in patent parlance carries the meaning of ‘one or more’ in open-
ended claims containing the transitional phrase ‘comprising.’”

Baldwin Graphic Sys., Inc. v. Siebert, Inc., 
512 F.3d 1338, 1342 (Fed. Cir. 2008)

BOE Tech. Group Exhibit 1025, Page 32 of 63 
BOE v. 138 East - IPR2024-00973
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Reiner discloses the two ESD protection circuits connected to the 
scanning line driving circuit [4d] (Figures Ax and Bx)
Reiner discloses the two ESD protection circuits connected to the 
scanning line driving circuit [4d] (Figures Ax and Bx)
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See, e.g., Petition 26-28, Murphy ¶¶103-110Murphy ¶¶108-110

BOE Tech. Group Exhibit 1025, Page 33 of 63 
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Reiner discloses the “first connecting portion” between the input 
terminals and scanning line driver connection [4e] (Figures Ax and Bx)
Reiner discloses the “first connecting portion” between the input 
terminals and scanning line driver connection [4e] (Figures Ax and Bx)

34

See, e.g., Petition 34-36, Murphy ¶¶123-126Murphy ¶¶123-126

BOE Tech. Group Exhibit 1025, Page 34 of 63 
BOE v. 138 East - IPR2024-00973
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Reiner discloses the “first connecting portion” between the two ESD 
protection circuit connections [4f] (Figures Ax and Bx)
Reiner discloses the “first connecting portion” between the two ESD 
protection circuit connections [4f] (Figures Ax and Bx)

35

See, e.g., Petition 37-40, Murphy ¶¶129-132 Murphy ¶¶130-131

BOE Tech. Group Exhibit 1025, Page 35 of 63 
BOE v. 138 East - IPR2024-00973
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Reiner discloses hundreds more ESD protection circuits than the 
“conventional art” in the ’157 Patent
Reiner discloses hundreds more ESD protection circuits than the 
“conventional art” in the ’157 Patent

36

See, e.g., Patent Owner’s Response 34-36; Pet’r Reply 14-15; Murphy II ¶¶62-65

Murphy II ¶65

Murphy II ¶62

BOE Tech. Group Exhibit 1025, Page 36 of 63 
BOE v. 138 East - IPR2024-00973
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Patent Owner’s incorrect arbitrary box drawing does not change 
the outcome that Reiner discloses or renders obvious the claims
Patent Owner’s incorrect arbitrary box drawing does not change 
the outcome that Reiner discloses or renders obvious the claims

37

“Broadly speaking, ‘to’ does not exclude the word ‘in,’ as Altair wants this Court to 
rule.” 

Aspex Eyewear, Inc. v. Altair Eyewear, Inc., 818 F. Supp. 2d 348, 354 (D. Mass. 2011) 
(“secured to” includes secured “in” and “within”),aff ’d, 484 F. App’x 565 (Fed. Cir. 2012)

See, e.g., Pet’r Reply 17-20

Murphy II ¶73

BOE Tech. Group Exhibit 1025, Page 37 of 63 
BOE v. 138 East - IPR2024-00973



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Reiner’s source driver module includes a scanning line driving 
circuit separate from the ESD protection
Reiner’s source driver module includes a scanning line driving 
circuit separate from the ESD protection

38

See, e.g., Pet’r Reply 17-18; Murphy II ¶¶68-74

Murphy II ¶70

BOE Tech. Group Exhibit 1025, Page 38 of 63 
BOE v. 138 East - IPR2024-00973
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The ’157 Patent discloses using a silicon chip instead of forming 
on an insulating substrate
The ’157 Patent discloses using a silicon chip instead of forming 
on an insulating substrate

39

See, e.g., Pet’r Reply 24

Ex. 1001, 11:28-33

BOE Tech. Group Exhibit 1025, Page 39 of 63 
BOE v. 138 East - IPR2024-00973
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The Substrate Limitations (claim 8)The Substrate Limitations (claim 8)

40

BOE Tech. Group Exhibit 1025, Page 40 of 63 
BOE v. 138 East - IPR2024-00973
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Reiner’s flip chip arranges the scanning line driving circuit on a 
substrate
Reiner’s flip chip arranges the scanning line driving circuit on a 
substrate

41

See, e.g., Pet’r Reply 22-25; Petition 22-23; Murphy ¶101

Ex. 1019, Kang, 1
Ex. 1020, Joshi, 4

Ex. 1021, Wu, 20

Murphy II ¶33; see also Murphy ¶101

BOE Tech. Group Exhibit 1025, Page 41 of 63 
BOE v. 138 East - IPR2024-00973
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Petitioner’s expert explains how Reiner discloses or renders obvious 
arranging the scanning line driving circuit on a substrate, such as “flip chip”
Petitioner’s expert explains how Reiner discloses or renders obvious 
arranging the scanning line driving circuit on a substrate, such as “flip chip”

42

See, e.g., Petition 44-46

Murphy ¶146

Murphy ¶145

BOE Tech. Group Exhibit 1025, Page 42 of 63 
BOE v. 138 East - IPR2024-00973
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Petitioner’s expert explains that Reiner’s “flip chip” mounting had known 
advantages over other technologies
Petitioner’s expert explains that Reiner’s “flip chip” mounting had known 
advantages over other technologies

43

See, e.g., Pet’r Reply 24-25 Murphy II ¶86

BOE Tech. Group Exhibit 1025, Page 43 of 63 
BOE v. 138 East - IPR2024-00973
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Ground 2: Reiner and TakaharaGround 2: Reiner and Takahara

44

BOE Tech. Group Exhibit 1025, Page 44 of 63 
BOE v. 138 East - IPR2024-00973
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Scanning Line Driver Circuit Protection 
Limitations:

Motivation to Protect Scanning Line Driving 
Circuit with ESD Protection

Scanning Line Driver Circuit Protection 
Limitations:

Motivation to Protect Scanning Line Driving 
Circuit with ESD Protection

45

BOE Tech. Group Exhibit 1025, Page 45 of 63 
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Prior art: TakaharaPrior art: Takahara

46

See, e.g., Petition 5-6, 76-78

Murphy ¶235 (annotating Takahara, FIG. 1)

Takahara, [0066]

Takahara, [0070]

BOE Tech. Group Exhibit 1025, Page 46 of 63 
BOE v. 138 East - IPR2024-00973
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Petitioner’s expert showed it would have been obvious to use ESD 
protection circuits to protect a scanning line driving circuit as in Takahara
Petitioner’s expert showed it would have been obvious to use ESD 
protection circuits to protect a scanning line driving circuit as in Takahara

47

See, e.g., Petition 76-80; Murphy ¶¶236-242

Murphy ¶237

Murphy ¶236

Murphy ¶238

BOE Tech. Group Exhibit 1025, Page 47 of 63 
BOE v. 138 East - IPR2024-00973
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Petitioner’s expert showed it would have been obvious to use Reiner’s ESD 
protection circuits to protect a scanning line driving circuit as in Takahara
Petitioner’s expert showed it would have been obvious to use Reiner’s ESD 
protection circuits to protect a scanning line driving circuit as in Takahara

48

See, e.g., Petition 76-80; Murphy ¶¶236-242

Murphy ¶241

Murphy ¶240

BOE Tech. Group Exhibit 1025, Page 48 of 63 
BOE v. 138 East - IPR2024-00973
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Takahara’s short circuit wiring 91 connect VDDY/VSSY to the 
scanning line driving circuit 104 via ESD protection 151
Takahara’s short circuit wiring 91 connect VDDY/VSSY to the 
scanning line driving circuit 104 via ESD protection 151

49

See, e.g., Petition 76-78; Pet’r Reply 26-29, 33-36

Murphy ¶235

Murphy II ¶92

BOE Tech. Group Exhibit 1025, Page 49 of 63 
BOE v. 138 East - IPR2024-00973
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Takahara’s signal wirings 72/73 include power lines VDDY/VSSYTakahara’s signal wirings 72/73 include power lines VDDY/VSSY

50

See, e.g., Pet’r Reply 30-33

Murphy II ¶101

Murphy II ¶102

Murphy II ¶106

BOE Tech. Group Exhibit 1025, Page 50 of 63 
BOE v. 138 East - IPR2024-00973
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The Substrate Limitations (claim 8)The Substrate Limitations (claim 8)

51

BOE Tech. Group Exhibit 1025, Page 51 of 63 
BOE v. 138 East - IPR2024-00973
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Petitioner’s expert explained why a POSITA would have been motivated to 
arrange Reiner’s scanning line driver on a substrate, such as in Takahara
Petitioner’s expert explained why a POSITA would have been motivated to 
arrange Reiner’s scanning line driver on a substrate, such as in Takahara

52

See, e.g., Petition 81-89; Murphy ¶¶243-252Murphy ¶244

Murphy ¶248

BOE Tech. Group Exhibit 1025, Page 52 of 63 
BOE v. 138 East - IPR2024-00973
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AppendixAppendix
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Claim 1Claim 1
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BOE Tech. Group Exhibit 1025, Page 54 of 63 
BOE v. 138 East - IPR2024-00973
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Claims 2-3Claims 2-3
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BOE Tech. Group Exhibit 1025, Page 55 of 63 
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Claim 4Claim 4
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BOE Tech. Group Exhibit 1025, Page 56 of 63 
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Claim 5-7Claim 5-7
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BOE Tech. Group Exhibit 1025, Page 57 of 63 
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Claims 8-9Claims 8-9
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BOE Tech. Group Exhibit 1025, Page 58 of 63 
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Claim 10Claim 10
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BOE Tech. Group Exhibit 1025, Page 59 of 63 
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Claim 11-14Claim 11-14
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Claim 16Claim 16
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BOE Tech. Group Exhibit 1025, Page 61 of 63 
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Claim 17Claim 17
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Claim 18Claim 18
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