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Owner’s sur-reply and as such is subject to Petitioner’s 

motion to strike (Paper 52), making these slides 

objectionable for the same reason. 

100-111 The entirety of the argument in these slides—that the dopant 

concentration remains flat in Onoda’s surface region—is an 

argument that was newly raised in Patent Owner’s sur-reply 

and as such is subject to Petitioner’s motion to strike (Paper 

52), making these slides objectionable for the same reason. 
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1. The Petitions Are Time-Barred

• PO has “presented more than enough evidence to sufficiently put this issue into dispute.”

-00550: POPR [11] at 24; PO Resp. [32] at 38, 43; PO Sur-Reply [45] at 5

Ex. 2020 (MPS LinkedIn Post)

Ex. 2021 (2015 Article)

PUBLIC VERSION

Greenthread Ex. 2088, p. 12 of 149 
MPS v. Greenthread
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Overview of Issues
1. Petitioner has presented zero “actual evidence” that the Petitions are timely.

2. The Claims require “movement of carriers” from the “surface layer” or “active region.”

3. The ’195 and ’502 Claims require “movement of minority carriers” from the “surface layer.”

4. Kawagoe does not disclose “movement of [minority] carriers” from the “surface layer.”

5. Onoda/Nishizawa does not disclose “movement of [minority] carriers” from the “surface layer.”

6. Petitioner has the burden to identify electric fields that would “aid carrier movement.”

7. Petitioner’s expert confirmed that carriers in the “surface layer” are affected by numerous other fields 
and forces.

8. Petitioner’s expert confirmed “movement of carriers” depends on the sum of all fields in the “surface 
layer.”

9. Petitioner’s expert did not analyze any of the fields or force magnitudes in the “surface layer.”

10. Petitioner's prosecution-related arguments are incorrect.

11. Greenthread’s licensing agreements provide substantial evidence of objective indicia of non-
obviousness.

PUBLIC VERSION

Greenthread Ex. 2088, p. 57 of 149 
MPS v. Greenthread
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3. Movement of Minority Carriers from the Surface Layer

• The ’195 and ’502 claims require “movement of minority carriers.”

-00468: Ex. 1001 (’195 pat.) at 4:13-29

US 8,421,195 US 9,190,502

-00469: Ex. 1001 (’502 pat.) at 4:52-67

PUBLIC VERSION

Greenthread Ex. 2088, p. 58 of 149 
MPS v. Greenthread
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3. Movement of Minority Carriers from the Surface Layer

• The Challenged Claims must be considered in light of the specification.

-00468: PO Sur-Reply [47] at 18

Netword LLC v. Centraal Corp.,
242 F.3d 1347, 1352 (Fed. Cir. 2001)

In re Power Integrations,
884 F.3d 1370, 1375 (Fed. Cir. 2018)

Multiform Desiccants, Inc. v. Medzam, Ltd., 133 F.3d 1473, 1478 (Fed. Cir. 1998)

PUBLIC VERSION

Greenthread Ex. 2088, p. 59 of 149 
MPS v. Greenthread
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3. Movement of Minority Carriers from the Surface Layer

• The specification explains the “majority carriers” are the majority carrier in the MOSFET channel.

-00468: Ex. 1001 (’195 pat.) 
at 1:23-46

-00468: Ex. 1001 at Fig. 5B

Active Region

Well Region

n+ n+e-

-00468: Ex. 2057 (Glew Decl.) at ¶36, n. 3

-00468: PO Sur-Reply [47] at 18 PUBLIC VERSION

Greenthread Ex. 2088, p. 60 of 149 
MPS v. Greenthread
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3. Movement of Minority Carriers from the Surface Layer

• The “spurious minority carriers” interfere with the “active circuitry at the surface.”

-00468: Ex. 1001 at Fig. 5B

Active Region

Well Region

n+ n+H+

-00468: Ex. 1001 (’195 pat.) at 3:14-40

-00468: PO Sur-Reply [47] at 18-19 PUBLIC VERSION

Greenthread Ex. 2088, p. 61 of 149 
MPS v. Greenthread
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3. Movement of Minority Carriers from the Surface Layer

• The “minority carriers” interfere with the MOSFET’s channel.

-00468: Ex. 1001 at Fig. 5B

Active Region

Well Region

n+ n+H+

-00468: PO Sur-Reply [47] at 18-19

-00468: Ex. 1001 (’195 pat.) at 3:14-40

PUBLIC VERSION

Greenthread Ex. 2088, p. 62 of 149 
MPS v. Greenthread
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3. Movement of Minority Carriers from the Surface Layer

-00468: Ex. 1001 at Fig. 5B

Active Region

Well Region

n+ n+H+

• A “drift field” with a “graded dopant region” sweeps the minority carriers from the surface.

-00468: PO Sur-Reply [47] at 18-19

-00468: Ex. 1001 (’195 pat.) at 3:14-40

PUBLIC VERSION

Greenthread Ex. 2088, p. 63 of 149 
MPS v. Greenthread
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3. Movement of Minority Carriers from the Surface Layer

• Dr. Glew explained that in Fig. 5B, the “minority carriers” are holes.

-00468: PO Resp. [35] at 5; PO Sur-Reply [47] at 18, 20

-00468: Ex. 2057 (Glew Decl.) at ¶36, n. 3

PUBLIC VERSION

Greenthread Ex. 2088, p. 64 of 149 
MPS v. Greenthread
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3. Movement of Minority Carriers from the Surface Layer

• Dr. Glew confirmed the same when cross-examined by Petitioner’s counsel.

Ex. 1055 (Glew Dep. Tr.) at 38:10-39:16

-00468: PO Sur-Reply [47] at 20 PUBLIC VERSION

Greenthread Ex. 2088, p. 65 of 149 
MPS v. Greenthread
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3. Movement of Minority Carriers from the Surface Layer

• Dr. Glew confirmed the same when cross-examined by Petitioner’s counsel.

-00468: PO Sur-Reply [47] at 20

Ex. 1055 at 136:6-14

Ex. 1055 at 133:15-18

Ex. 1055 (Glew Dep. Tr.) at 
126:12-21

PUBLIC VERSION

Greenthread Ex. 2088, p. 66 of 149 
MPS v. Greenthread
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3. Movement of Minority Carriers from the Surface Layer

• Dr. Glew confirmed the same when cross-examined by Petitioner’s counsel.

Ex. 1055 at 154:25-155:12

-00468: PO Sur-Reply [47] at 20

Ex. 1055 (Glew Dep. Tr.) at 152:23-153:2

Ex. 1055 at 138:22-139:3

PUBLIC VERSION

Greenthread Ex. 2088, p. 67 of 149 
MPS v. Greenthread
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3. Movement of Minority Carriers from the Surface Layer

• Dr. Glew confirmed the same when cross-examined by Petitioner’s counsel.

Ex. 1055 at 176:13-22

-00468: PO Sur-Reply [47] at 20

Ex. 1055 (Glew Dep. Tr.) at 188:8-14

Ex. 1055 at 157:7-11

PUBLIC VERSION

Greenthread Ex. 2088, p. 68 of 149 
MPS v. Greenthread



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 69

3. Movement of Minority Carriers from the Surface Layer

• Petitioner was aware of Greenthread’s position when it filed its Petitions in February and 
March 2024 and cited Greenthread’s prior claim construction briefing.

Ex. 1030 (Claim Constr. Brief) at 13

-00468: PO Sur-Reply [47] at 19 PUBLIC VERSION

Greenthread Ex. 2088, p. 69 of 149 
MPS v. Greenthread
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3. Movement of Minority Carriers from the Surface Layer

• Dr. Campbell (Petitioner’s expert) relies on the doping type within a region to define the 
“minority carrier.”

-00468: Ex. 1003 (Campbell Decl.) at ¶32

PUBLIC VERSION

Greenthread Ex. 2088, p. 70 of 149 
MPS v. Greenthread
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3. Movement of Minority Carriers from the Surface Layer

• Ground I: Dr. Campbell views electrons as “minority carriers.”

-00468: Ex. 1003 (Campbell Decl.) at ¶¶72, 79

PUBLIC VERSION

Greenthread Ex. 2088, p. 71 of 149 
MPS v. Greenthread
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3. Movement of Minority Carriers from the Surface Layer

• Ground II: Dr. Campbell views electrons as “minority carriers.”

-00468: Ex. 1003 (Campbell Decl.) at ¶¶89, 96

PUBLIC VERSION

Greenthread Ex. 2088, p. 72 of 149 
MPS v. Greenthread
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3. Movement of Minority Carriers from the Surface Layer

• Ground III: Dr. Campbell views electrons as “minority carriers.”

`

-00468: Ex. 1003 (Campbell Decl.) 
at ¶¶111, 117

PUBLIC VERSION

Greenthread Ex. 2088, p. 73 of 149 
MPS v. Greenthread
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3. Movement of Minority Carriers from the Surface Layer

• Dr. Campbell’s understanding of “minority carrier” is inconsistent with how the term is 
used in the patents.

-00468: PO Sur-Reply [47] at 21

Ex. 1055 (Glew Dep. Tr.) 
at 129:25-130:7 (left); 139:4-22 (right)

74PUBLIC VERSION

Greenthread Ex. 2088, p. 74 of 149 
MPS v. Greenthread
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3. Movement of Minority Carriers from the Surface Layer

• Dr. Campbell recognized that what constitutes a “minority carrier” changes when one looks 
at the channel itself.

-00468: PO Sur-Reply [47] at 21

Ex. 2085 (Campbell Dep. Tr.) at 80:19-81:4

Ex. 2085 at 98:16-99:5

75PUBLIC VERSION

Greenthread Ex. 2088, p. 75 of 149 
MPS v. Greenthread
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3. Movement of Minority Carriers from the Surface Layer

• In an NMOS device, electrons are the majority carriers and holes are the minority carriers.

Ex. 1055 at 127:24-128:12

Ex. 1055 (Glew Dep. Tr.) at 129:10-18

Ex. 1055 at 160:2-19

PUBLIC VERSION

Greenthread Ex. 2088, p. 76 of 149 
MPS v. Greenthread
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3. Movement of Minority Carriers from the Surface Layer

• In an NMOS transistor, the “majority carrier” is an electron, and the “minority carrier” is a hole.
• In an PMOS transistor, the “majority carrier” is a hole, and the “minority carrier” is an electron.

-00468: Ex. 1001 (’195 pat.) 
at Fig. 5B

Active Region

Well Region

n+ n+H+

-00468: Ex. 1001 at Fig. 5B

Active Region

Well Region

p+ p+e-

-00468: PO Resp. [35] at 5; PO Sur-Reply [47] at 22 PUBLIC VERSION

Greenthread Ex. 2088, p. 77 of 149 
MPS v. Greenthread
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3. Movement of Minority Carriers from the Surface Layer

• Dr. Glew explained how the only “carrier” that Fig. 5B’s electric field can move from the 
“surface layer” is a positively-charged hole.

-00468: PO Sur-Reply [47] at 22

Ex. 1055 (Glew Dep. Tr.) at 159:6-21

PUBLIC VERSION

Greenthread Ex. 2088, p. 78 of 149 
MPS v. Greenthread
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3. Movement of Minority Carriers from the Surface Layer

• Dr. Glew explained how the only “carrier” that Fig. 5B’s electric field can move from the 
“surface layer” is a positively-charged hole.

-00468: PO Sur-Reply [47] at 22

Ex. 1055 (Glew Dep. Tr.) at 70:7-14

Ex. 1055 at 74:25-75:5

PUBLIC VERSION

Greenthread Ex. 2088, p. 79 of 149 
MPS v. Greenthread
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3. Movement of Minority Carriers from the Surface Layer

• Dr. Campbell agrees that the downward-facing electric field can only move holes.

Ex. 2058 (Campbell Dep. Tr.) at 34:1-14

-00468: PO Resp. [35] at 3, 8-9; PO Sur-Reply [47] at 10 PUBLIC VERSION

Greenthread Ex. 2088, p. 80 of 149 
MPS v. Greenthread



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 81

3. Movement of Minority Carriers from the Surface Layer

• Dr. Campbell agrees that the downward-facing electric field can only move holes.

Ex. 2085 at 109:12-19

-00468: PO Sur-Reply [47] at 22

Ex. 2085 (Campbell Dep. Tr.) at 95:11-17

PUBLIC VERSION

Greenthread Ex. 2088, p. 81 of 149 
MPS v. Greenthread
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3. Movement of Minority Carriers from the Surface Layer

• If the “minority carrier” in an NMOS transistor were an electron, it would exclude the 
specification’s preferred embodiment.

SynQor, Inc. v. Artesyn Techs., Inc., 
709 F.3d 1365, 1378-79 (Fed. Cir. 2013)

-00468: PO Sur-Reply [47] at 22 PUBLIC VERSION

Greenthread Ex. 2088, p. 82 of 149 
MPS v. Greenthread
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3. Movement of Minority Carriers from the Surface Layer

• Kawagoe’s graded concentration is only concerned with electrons.
• But the Petition says nothing about Kawagoe’s effect on “minority carriers” (i.e., holes).

-00468: Petition [1] at 53

-00468: PO Resp. [35] at 22-24; PO Sur-Reply [47] at 17-18 PUBLIC VERSION

Greenthread Ex. 2088, p. 83 of 149 
MPS v. Greenthread
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3. Movement of Minority Carriers from the Surface Layer

• Petitioner relies on Onoda’s NMOS transistor whose “minority carrier” is holes.
• The Petition says nothing about Onoda’s effect on holes but instead discusses electrons.

-00468: PO Resp. [35] at 16-22; PO Sur-Reply [47] at 18, 20-21

-00468: Petition [1] at 21, 32 n.5

PUBLIC VERSION

Greenthread Ex. 2088, p. 84 of 149 
MPS v. Greenthread
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Overview of Issues
1. Petitioner has presented zero “actual evidence” that the Petitions are timely.

2. The Claims require “movement of carriers” from the “surface layer” or “active region.”

3. The ’195 and ’502 Claims require “movement of minority carriers” from the “surface layer.”

4. Kawagoe does not disclose “movement of [minority] carriers” from the “surface layer.”

5. Onoda/Nishizawa does not disclose “movement of [minority] carriers” from the “surface layer.”

6. Petitioner has the burden to identify electric fields that would “aid carrier movement.”

7. Petitioner’s expert confirmed that carriers in the “surface layer” are affected by numerous other fields 
and forces.

8. Petitioner’s expert confirmed “movement of carriers” depends on the sum of all fields in the “surface 
layer.”

9. Petitioner’s expert did not analyze any of the fields or force magnitudes in the “surface layer.”

10. Petitioner's prosecution-related arguments are incorrect.

11. Greenthread’s licensing agreements provide substantial evidence of objective indicia of non-
obviousness.

PUBLIC VERSION

Greenthread Ex. 2088, p. 100 of 149 
MPS v. Greenthread
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5. Onoda Does Not Move Carriers from the “Surface Layer”

• Onoda does not mention moving carriers from the “surface layer.”

-00550: Petition [1] at 52-53

-00550: Petition [1] at 54-55

-00550: PO Resp. [32] at 26-27; PO Sur-Reply [45] at 21, 23-24 PUBLIC VERSION

Greenthread Ex. 2088, p. 101 of 149 
MPS v. Greenthread
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5. Onoda Does Not Move Carriers from the “Surface Layer”

• Onoda’s dopant profile is not graded in the “surface layer” to aid carrier movement.

-00550: Petition [1] at 51

-00550: Petition [1] at 49-50

-00550: PO Resp. [32] at 26-27; PO Sur-Reply [45] at 21-22 PUBLIC VERSION

Greenthread Ex. 2088, p. 102 of 149 
MPS v. Greenthread
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5. Onoda Does Not Move Carriers from the “Surface Layer”

• Onoda’s dopant profile is graded below the “surface layer.”

-00550: Petition [1] at 52 -00550: Petition [1] at 49

-00550: PO Resp. [32] at 26-27; PO Sur-Reply [45] at 21-22 PUBLIC VERSION

Greenthread Ex. 2088, p. 103 of 149 
MPS v. Greenthread
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5. Onoda Does Not Move Carriers from the “Surface Layer”

• Onoda is silent as to where the “active region” or “surface layer” begins and ends.

Ex. 2058 (Campbell Dep. Tr.) at 52:2-20

-00550: PO Sur-Reply [45] at 22 PUBLIC VERSION

Greenthread Ex. 2088, p. 104 of 149 
MPS v. Greenthread
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5. Onoda Does Not Move Carriers from the “Surface Layer”

• Onoda’s dopant profile does not begin to angle downward until below the “active region.”

Ex. 2058 (Campbell Dep. Tr.) at 52:2-16
Ex. 1055 (Glew Dep. Tr.) 

at 91:22-92:4

* * *

-00550: PO Sur-Reply [45] at 22 PUBLIC VERSION

Greenthread Ex. 2088, p. 105 of 149 
MPS v. Greenthread



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 106

5. Onoda Does Not Move Carriers from the “Surface Layer”

• Onoda’s dopant profile does not exert a downward force in the “active region.”

Ex. 1055 (Glew Dep. Tr.) at 94:1-13

Ex. 1055 at 178:9-18

-00550: PO Sur-Reply [45] at 22-23 PUBLIC VERSION

Greenthread Ex. 2088, p. 106 of 149 
MPS v. Greenthread
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5. Onoda Does Not Move Carriers from the “Surface Layer”

• Nishizawa does not address carriers at the surface; these can be “disregarded.”

Ex. 1046 (Nishizawa) at 19:21-34

Ex. 1046 at 20:19-11

-00550: PO Resp. [32] at 29; PO Sur-Reply [45] at 22 PUBLIC VERSION

Greenthread Ex. 2088, p. 107 of 149 
MPS v. Greenthread
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5. Onoda Does Not Move Carriers from the “Surface Layer”

• Dr. Campbell explained that Nishizawa does not teach moving carriers downward from the 
“surface layer.”

Ex. 2058 (Campbell Dep. Tr.) at 31:13-16

Ex. 2058 at 43:8-20

-00550: PO Resp. [32] at 28-29; PO Sur-Reply [45] at 24 PUBLIC VERSION

Greenthread Ex. 2088, p. 108 of 149 
MPS v. Greenthread
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5. Onoda Does Not Move Carriers from the “Surface Layer”

• Dr. Glew confirmed that Nishizawa does not teach moving carriers downward from the 
“surface layer.”

Ex. 1055 (Glew Dep. Tr.) at 96:13-21

Ex. 1055 at 106:8-18

Ex. 1055 at 98:2-14

-00550: PO Sur-Reply [45] at 24 PUBLIC VERSION

Greenthread Ex. 2088, p. 109 of 149 
MPS v. Greenthread
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5. Onoda Does Not Move Carriers from the “Surface Layer”

• Because Onoda (and Nishizawa) do not expressly teach moving carriers from the “surface 
layer,” Petitioner had the burden to identify an electric field that would move carriers from 
the “surface layer.”

-00550: PO Response [32] at 2

-00550: PO Resp. [32] at 26, 29; PO Sur-Reply [45] at 21, 23-24 PUBLIC VERSION

Greenthread Ex. 2088, p. 110 of 149 
MPS v. Greenthread
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5. Onoda Does Not Move Carriers from the “Surface Layer”

• Petitioner did not identify an electric field, much less an electric field starting at the surface layer.
• Petitioner’s only mention of “field” related to its erroneous prosecution history arguments.

-00550: Petition [1] at 23, 49

-00550: Petition [1] at 52-53

-00550: PO Resp. [32] at 28-29; PO Sur-Reply [45] at 23-25 PUBLIC VERSION

Greenthread Ex. 2088, p. 111 of 149 
MPS v. Greenthread




