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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

1. Usui Grounds

2. Yu Grounds

All claims challenged

Pet., 1-8; see generally Reply.
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Overview of the ’562 Patent

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 3
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The ’562 patent

’562 patent, claim 1, Fig. 2 (annotated); Pet., 5-8; Reply, 2-16, 24-28.
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

[1p] An electrical contact for use on a semiconductor device, said electrical 
contact comprising:

[1a] an electrode stack including a plurality of metal layers and a 
capping layer formed over said plurality of metal layers;
[1b] said capping layer consisting only of a refractory metal nitride,
[1c] said refractory metal nitride forming a top of said electrical contact 
and having a thickness greater than that of a bottommost layer of said 
plurality of metal layers.

Claim 1: Electrical contact

4

Four claim elements:
1. Electrical contact
2. Electrode stack of metal layers
3. Refractory metal nitride capping layer
4. Capping layer is thicker than bottommost metal 

layer

17 claims total
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The ’562 patent

’562 patent, claim 1, Fig. 2 (annotated); Reply, 2-16, 27-28.
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

[1p] An electrical contact for use on a semiconductor device, said electrical 
contact comprising:

[1a] an electrode stack including a plurality of metal layers and a 
capping layer formed over said plurality of metal layers;
[1b] said capping layer consisting only of a refractory metal nitride,
[1c] said refractory metal nitride forming a top of said electrical contact 
and having a thickness greater than that of a bottommost layer of said 
plurality of metal layers.

Claim 1: Electrical contact

5

Usui dispute:

Claim construction of “electrode stack”. 

“Electrode stack” is more than just a source, drain, Schottky 
gate, or insulated gate electrode. If the Board agrees, then Usui 
discloses all limitations of claim 1.

Yu dispute:

Obviousness of Yu.

Patent Owner misinterprets Yu’s explicit disclosure of claim 
limitation [1c] in ¶36. If the Board agrees, then Yu discloses all 
limitations of claims 1 and 13.`
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Usui and Yu

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 6

Usui, Fig. 8  (annotated).

Bottommost 
layer
(13)

Capping layer
(19)

Metal layers
(14, 15, 18)

Yu, Fig. 2E (annotated).

First metal layer 
(218)

Capping layer
(226)

Second metal 
layer

(220, 222)

Third metal layer
(224)

Usui and Yu disclose all 4 claim elements

’562 patent, Fig. 2 (annotated).

Electrical 
contact

Stacks of 
the 

electrical 
contact 

(230,231)

1
3

2

4

1

2

3

4

1

2

3

4

Pet., 5-6, 8-13, 33-39, 41-46. 
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Usui and Yu

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 7

But Patent Owner’s arguments fail because:Patent Owner argues:

✓ The patent does not limit “electrode stack” to those examples. Usui 
discloses an electrical contact and an electrode stack.

 “Electrode stack” is only source, drain, 
Schottky gate, or insulated gate electrode.

✓ Patent Owner gets combination backwards. Petitioner’s true 
combination is using the capping and metal layers of Usui to modify 
secondary references. 

 No motivation to combine Usui and other 
references because Usui does not disclose a 
transistor gate electrode and its metal stack is 
separated from semiconductor wafer 6.

✓ Yu discloses “capping layer 226 may comprise … titanium nitride, 
tantalum nitride … and comprise a thickness between about 50 Å and 
about 1,000 Å” (Yu, ¶36) and “the diffusion barrier/protection layer 218 
[bottommost metal layer] comprises TiN, which is deposited by PVD to 
a thickness of approximately 20 Å” (Yu, ¶29).

 Yu does not disclose a refractory metal 
nitride capping layer that is thicker than the 
bottommost metal layer. 

✓ Patent Owner gets combination backwards. Petitioner’s true 
combination is using the capping and metal layers of Yu, not its 
insulating layers. 

 No motivation to combine Yu and other 
references because POSITA would not have 
combined Yu’s insulating layers with other 
references and because Yu discloses a gate.  

See generally Pet.; see, e.g., Pet., 8-12, 16-39, 43-46, 55-64; Reply, 2-18, 20-23, 27-29; POR, 3-10, 23-27, 29, 
37-38, 43-47, 55-76.
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Claim Construction

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 8
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The intrinsic and extrinsic records show that the plain and 
ordinary meaning of “electrode stack” prevails

Pet., 6, 9, 11, 35; Reply, 2-13; POR, 8-9.
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Claims 1, 5-7, 12, 13, and 17: “electrode stack”

9

Petitioner’s Proposed ConstructionPatent Owner’s Proposed Construction
Plain and ordinary meaninga stack of conductive layers that forms an electrical contact

that is part of a semiconductor device and used to (1)
establish contact with a nonmetallic part of the
semiconductor device (like the source, drain and Schottky
gate electrodes in the ’562 Patent Specification) or (2)
controls the operation of the semiconductor device (like the
insulated or Schottky gate electrodes in the ’562 Patent
Specification)

Patent Owner 
contends the 

“electrode stack” 
must be used as a 

Schottky gate, 
ohmic, or gate; it 

cannot be an 
interconnect

Petitioner showed 
the claims, 

specification, and 
extrinsic evidence do 
not limit “electrode 
stack”; it includes 

an interconnect
’562 patent, Fig. 2 (annotated).

Usui, Fig. 8 
(annotated).

Yu, Fig. 2E 
(annotated).
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The intrinsic and extrinsic records show that the plain and 
ordinary meaning of “electrode stack” prevails

Reply, 2-8.
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 10

Plain and Ordinary Meaning of “electrode stack” Prevails Because:

1C
The extrinsic record 

does not support 
Patent Owner’s 

narrow interpretation 
of “electrode stack”.

1A
The claims do not 

limit the term 
“electrode stack” 

beyond its plain and 
ordinary meaning. 

1B
The specification does 

not define the term 
“electrode stack” or 

disavow its full scope. 
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Patent Owner inappropriately equates “electrode stack” to 
“electrical contact”

Reply, 2-7; Ex-1047, ¶¶16-21; POR, 4-9; 
’562 Pat., claims 1, 10, 11, 13, 15, 16.

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 11

1A
The claims do not limit the 

term “electrode stack” beyond 
its plain and ordinary meaning. 

’562 Pat., claims 10, 11 (annotated). ’562 Pat., claims 15, 16 (annotated).

Patent Owner’s construction of “electrode stack”: stack of 
conductive layers that forms an electrical contact that is part of 
a semiconductor device and used to (1) establish contact with a 
nonmetallic part of the semiconductor device (like the source, 
drain and Schottky gate electrodes in the ’562 Patent 
Specification)
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The claims do not limit “electrode stack”

Reply 2-5; Ex-1047, ¶¶16-21;’562 Pat., claims 1, 5-7, 12, 13, 17 (annotated).
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 12

1A
The claims do not limit the 

term “electrode stack” beyond 
its plain and ordinary meaning. 

’562 Pat., claim 1

The claims use open-ended language 
“comprises” or “includes.”
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The claims do not limit “electrode stack”

Reply 2-5; Ex-1047, ¶¶16-21; POR, 8-9; ’562 Pat., claims 1, 12, 17 (annotated).
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 13

1A
The claims do not limit the 

term “electrode stack” beyond 
its plain and ordinary meaning. 

Patent Owner’s construction of “electrode stack”: stack of 
conductive layers that forms an electrical contact that is part of 
a semiconductor device and used to (2) controls the operation of 
the semiconductor device (like the insulated or Schottky gate 
electrodes in the ’562 Patent Specification)
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Patent Owner inappropriately equates “electrode stack” to 
“electrical contact”

Reply, 2-7; Ex-1047, ¶¶16-21.
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 14

1A
The claims do not limit the 

term “electrode stack” beyond 
its plain and ordinary meaning. 

’562 Pat., claim 1

’562 Pat., claim 1 (annotated).

“electrical contact” is broader than 
“electrode stack”

Patent Owner’s expert 
Dr. Piner agrees!

Ex-2024, ¶81 (Dr. Piner) (annotated).

Dr. Zhao says 
“electrical contact” is 

broader than 
“electrode stack”

Patent Owner’s construction of 
“electrode stack”: stack of 
conductive layers that forms an 
electrical contact that is part of a 
semiconductor device …

Ex-2026, 10:3-8 
(annotated).

POR, 4-9.
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The intrinsic and extrinsic records show that the plain and 
ordinary meaning of “electrode stack” prevails

Reply, 2-3; Ex-1047, ¶¶16-21.
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 15

Plain and Ordinary Meaning of “electrode stack” Prevails Because:

1C
The extrinsic record 

does not support 
Patent Owner’s 

narrow interpretation 
of “electrode stack”.

1A
The claims do not 

limit the term 
“electrode stack” 

beyond its plain and 
ordinary meaning. 

1B
The specification does 

not define the term 
“electrode stack” or 

disavow its full scope. 
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The intrinsic and extrinsic records show that the plain and 
ordinary meaning of “electrode stack” prevails

Reply, 3-7; Ex-1047, ¶¶22-35.
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 16

Plain and Ordinary Meaning of “electrode stack” Prevails Because:

1C
The extrinsic record 

does not support 
Patent Owner’s 

narrow interpretation 
of “electrode stack”.

1A
The claims do not 

limit the term 
“electrode stack” 

beyond its plain and 
ordinary meaning. 

1B
The specification does 

not define the term 
“electrode stack” or 

disavow its full scope. 
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The ’562 patent does not provide a special definition of 
“electrode stack” that differs from its ordinary meaning

Reply, 3-7; Ex-1047, ¶¶22-35.
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 17

1B
The specification does not 
define the term “electrode 

stack” or disavow its full scope. 

’562 Pat., 3:46-48 (annotated).
’562 Pat., 3:60-62 (annotated).

Patent Owner’s construction of “electrode stack”: stack 
of conductive layers that forms an electrical contact that 
is part of a semiconductor device and used to (1) 
establish contact with a nonmetallic part of the 
semiconductor device (like the source, drain and 
Schottky gate electrodes in the ’562 Patent Specification) 
or (2) controls the operation of the semiconductor device 
(like the insulated or Schottky gate electrodes in the ’562 
Patent Specification)

’562 Pat., 2:24-28 (annotated).

’562 Pat., 2:43-52 (annotated).

POR, 8-9 (annotated).
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Patent Owner inappropriately adds examples of electrodes 
from the specification to limit “electrode stack” in the claims

Reply, 3-7; Ex-1047, ¶¶22-35.
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 18

1B
The specification does not 
define the term “electrode 

stack” or disavow its full scope. 

POR, 8 (annotated).

Patent Owner incorrectly limits the “electrode stack” 
to power electrodes, Schottky contacts, and insulated 

gate electrodes

’562 pat., 1:33-35 (annotated).

The ’562 patent says the described 
contacts are examples
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The intrinsic and extrinsic records show that the plain and 
ordinary meaning of “electrode stack” prevails

Reply, 2-7; Ex-1047, ¶¶16-35.
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 19

Plain and Ordinary Meaning of “electrode stack” Prevails Because:

1C
The extrinsic record 

does not support 
Patent Owner’s 

narrow interpretation 
of “electrode stack”.

1A
The claims do not 

limit the term 
“electrode stack” 

beyond its plain and 
ordinary meaning. 

1B
The specification does 

not define the term 
“electrode stack” or 

disavow its full scope. 
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The intrinsic and extrinsic records show that the plain and 
ordinary meaning of “electrode stack” prevails

Reply, 7-8; Ex-1046, 237; Ex-1047, ¶¶36-39.
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 20

Plain and Ordinary Meaning of “electrode stack” Prevails Because:

1C
The extrinsic record 

does not support 
Patent Owner’s 

narrow interpretation 
of “electrode stack”.

1A
The claims do not 

limit the term 
“electrode stack” 

beyond its plain and 
ordinary meaning. 

1B
The specification does 

not define the term 
“electrode stack” or 

disavow its full scope. 
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Patent Owner’s curated definition of “electrode” does not 
limit “electrode stack”

Reply, 7-8; Ex-1047, ¶¶36-39.
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 21

1C
The extrinsic record does not 

support Patent Owner’s 
narrow interpretation of 

“electrode stack.”

POR, 9.

Patent Owner’s incomplete definition 
of “electrode” (lay dictionary):

Technical Dictionary definition of 
“electrode” is broader:

Reply, 8; Ex-1046, 237 (emphasis added).

Technical Dictionary never 
mentions a source contact, a drain 

contact, Schottky gate, or 
insulated gate.

It never mentions contact with 
non-metallic part of a circuit.
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The intrinsic and extrinsic records show that the plain and 
ordinary meaning of “electrode stack” prevails

Reply, 2-8; Ex-1047, ¶¶16-39; Ex-1046, 237.
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 22

Plain and Ordinary Meaning of “electrode stack” Prevails Because:

1C
The extrinsic record 

does not support 
Patent Owner’s 

narrow interpretation 
of “electrode stack”.

1A
The claims do not 

limit the term 
“electrode stack” 

beyond its plain and 
ordinary meaning. 

1B
The specification does 

not define the term 
“electrode stack” or 

disavow its full scope. 
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Invalidity Grounds

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 23

Page 23 of 166



Invalidity Grounds

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 3.

Prior ArtBasisChallenged ClaimsGround

Usui§ 1021, 2, and 4-71

Usui and Yu§ 1033, 8, 12, 13, and 172

Usui, Yu, and Adesida§ 1039, 11, 14, and 163

Usui, Yu, and Sugimoto§ 10310 and 154

Yu and Usui§ 1031-8, 12, 13, and 175

Yu, Usui, and Adesida§ 1039, 11, 14, and 166

Yu, Usui, and Sugimoto§ 10310 and 157

Usui Grounds

Yu Grounds

24
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Usui Discloses or Renders the Claims Obvious: Grounds 1-4

Pet., 1-33.
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Ex. 1004, Cover.
35 U.S.C. §102(b) Prior Art (published August 24, 1999).

Usui discloses an electrode stack 
with metal layers and a capping 

layer, as claimed

25

Usui, Fig. 8  (annotated).

Bottommost layer
(13)

Capping layer
(19)

Metal layers
(14, 15, 18)

If the Board agrees on claim construction, 
claims 1, 2, and 4-7 are anticipated by Usui 
(Ground 1) because the only dispute is the 

construction of “electrode stack.”
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Yu Discloses or Renders the Claims Obvious: Grounds 5-7

Pet., 1-8, 33-64.
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Ex. 1005, Cover.
35 U.S.C. §102(e) Prior Art (filed April 15, 2009).

Yu discloses an electrode stack with a 
TiN or TaN capping layer that is thicker 

than the bottommost metal layer

26

Yu, Fig. 2E (annotated).

First metal layer 
(218)

Capping layer
(226)

Second metal layer
(220, 222)

Third metal layer
(224)

If the Board agrees Yu at paragraph 36 
discloses a TiN or TaN capping layer thicker 
than its bottommost layer, claims 1-8, 12, 

13, and 17
invalid over Yu and Usui (Ground 5)

Yu, ¶[0036] (annotated).

>
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 [1a], [13a] an electrode stack (Usui grounds)

 [1c], [13c] said refractory metal nitride / metal … having a 
thickness greater than that of a bottommost layer of said plurality 
of metal layers (Yu grounds)

 Motivations to combine (grounds 2-7)

Just Two Claim Features Disputed: Grounds 1-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Patent Owner only disputes the prior art shows two
features for claims 1 and 13 for grounds 1-7 and the 

motivations to combine the references for grounds 2-7

Reply, 2-16, 27-28.
27
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Disputed limitations claims 1 and 13:

 [1a/13a] an electrode stack (Usui 
grounds)

 [1c/13c] said refractory metal 
nitride [metal] … having a 
thickness greater than that of a 
bottommost layer of said plurality 
of metal layers (Yu grounds)

Just Two Claim Features Disputed: Grounds 1-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Patent Owner only disputes the 
prior art shows two features for 

claims 1 and 13

Reply, 2-16, 27-28; Pet., 6; ’562 pat., Fig. 1, claims 
1, 13, Fig. 2 (annotated). 

28

[1p] An electrical contact for use on a semiconductor device, said electrical 
contact comprising:

[1a] an electrode stack including a plurality of metal layers and a capping 
layer formed over said plurality of metal layers;
[1b] said capping layer consisting only of a refractory metal nitride,
[1c] said refractory metal nitride forming a top of said electrical contact 
and having a thickness greater than that of a bottommost layer of said 
plurality of metal layers.

’562 pat., Fig. 1, Fig. 2 (annotated), claim 1 (annotated).
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Motivations to Combine Disputed: Grounds 2-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Patent Owner disputes the motivations to 
combine for grounds 2-7

Reply, 17-29; Pet., 3.

Prior ArtBasisChallenged ClaimsGround

Usui§ 1021, 2, and 4-71

Usui and Yu§ 1033, 8, 12, 13, and 172

Usui, Yu, and Adesida§ 1039, 11, 14, and 163

Usui, Yu, and Sugimoto§ 10310 and 154

Yu and Usui§ 1031-8, 12, 13, and 175

Yu, Usui, and Adesida§ 1039, 11, 14, and 166

Yu, Usui, and Sugimoto§ 10310 and 157
29
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Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 3.

Prior ArtBasisChallenged ClaimsGround

Usui§ 1021, 2, and 4-71

Usui and Yu§ 1033, 8, 12, 13, and 172

Usui, Yu, and Adesida§ 1039, 11, 14, and 163

Usui, Yu, and Sugimoto§ 10310 and 154

Yu and Usui§ 1031-8, 12, 13, and 175

Yu, Usui, and Adesida§ 1039, 11, 14, and 166

Yu, Usui, and Sugimoto§ 10310 and 157

Usui Grounds

Yu Grounds

30

If the Board agrees on claim construction, claims 1, 2, 
and 4-7 are anticipated by Usui (Ground 1) because the

only dispute is the construction of “electrode stack.”
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Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

’562 pat., Claim 1;
Pet., 8-13; Reply, 2-16.

31

LimitationUsui

[1p] An electrical contact for use on a semiconductor device, said electrical 
contact comprising:

✓
[1a] an electrode stack including a plurality of metal layers and a capping layer 
formed over said plurality of metal layers;

✓
[1b] said capping layer consisting only of a refractory metal nitride,✓
[1c] said refractory metal nitride forming a top of said electrical contact and 
having a thickness greater than that of a bottommost layer of said plurality of 
metal layers.

✓

Bottommost layer
(13)

Capping layer
(19)

Metal layers
(14, 15, 18)

Electrical contact

Usui, Fig. 8  (annotated).
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 [1a] an electrode stack (Usui grounds)

Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Patent Owner relies on its construction to 
argue Usui’s interconnect is not the claimed 

“electrode stack”

Pet., 8-13; Reply, 2-16; ’562 pat., Claim 1.
32

Usui discloses “electrode stack”:
i. under the plain and 

ordinary meaning; and 
ii. under Patent Owner’s 

construction. 
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Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 8-13; Reply, 8-16.

33

LimitationUsui

[1p] An electrical contact for use on a 
semiconductor device, said electrical contact 
comprising:

✓

Usui, Abstract (annotated).

Bottommost layer
(13)

Capping layer
(19)

Metal layers
(14, 15, 18)

Electrical contact

Usui, Fig. 8  (annotated).

’562 pat., Claim 1.
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Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 8-13; Reply, 8-16.

34

LimitationUsui

[1a] an electrode stack including a plurality of 
metal layers and a capping layer formed over said 
plurality of metal layers;

✓

Usui, Fig. 8  (annotated).

Bottommost layer
(13)

Capping layer
(19)

Metal layers
(14, 15, 18)

Metal layer (18)

Metal layer (14, 15)

Metal layer (13)

Usui, 5:38 (annotated).

Usui, 3:58-59 (annotated).

Usui, 3:38-41 (annotated).

Usui, 4:4-5 (annotated).

Usui, 5:55-57 (annotated).

Capping layer (19)

Usui discloses “electrode stack” under its 
plain meaning, including a plurality of 

metal layers and a capping layer formed 
over the plurality of metal layers

’562 pat., Claim 1.
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Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 8-13; Reply, 8-16.

35

LimitationUsui

[1a] an electrode stack including a plurality of 
metal layers and a capping layer formed over said 
plurality of metal layers;

✓

Usui, Fig. 8  (annotated).

Bottommost layer
(13)

Capping layer
(19)

Metal layers
(14, 15, 18)

Usui discloses an electrode stack under 
Patent Owner’s construction.

1C
A “semiconductor device” includes 

interconnect metallization structures. 
Reply, 13-16; EX-1047, ¶¶52-63.

1A
Usui discloses an “electrode stack” under 

Patent Owner’s (incorrect) first 
construction: requiring contact with a 
nonmetallic part of the semiconductor 
device. Reply, 8-12; EX-1047, ¶¶40-48. 

1B
Usui discloses an “electrode stack” under 

Patent Owner’s (incorrect) second 
construction: requiring control of the 

semiconductor device. Reply, 12-13; EX-1047, 
¶¶49-51. 

’562 pat., Claim 1.

Page 35 of 166



Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 8-13; Reply, 8-12; EX-1047, ¶¶40-48; POR, 8-9.

36

LimitationUsui

[1a] an electrode stack including a plurality of 
metal layers and a capping layer formed over said 
plurality of metal layers;

✓

Usui, Fig. 8  (annotated).

Bottommost layer
(13)

Capping layer
(19)

Metal layers
(14, 15, 18)

Layers 14, 15, 18, 19, and underlayer 13 meet Patent 
Owner’s Construction of “electrode stack” by contacting 

nonmetallic layers: 
(1) physically contacts insulator 8
(2) electrically contacts semiconductor wafer 6

1A
Usui discloses an “electrode stack” under 

Patent Owner’s (incorrect) first 
construction: requiring contact with a 
nonmetallic part of the semiconductor 

device. 

Patent Owner’s construction of “electrode 
stack”: stack of conductive layers that forms an 
electrical contact that is part of a semiconductor 
device and used to (1) establish contact with a 
nonmetallic part of the semiconductor device 
(like the source, drain and Schottky gate 
electrodes in the ’562 Patent Specification).

’562 pat., Claim 1.
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Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 8-13; Pet., 8-13; Reply, 8-12; EX-1047, ¶¶40-48.

37

LimitationUsui

[1a] an electrode stack including a plurality of 
metal layers and a capping layer formed over said 
plurality of metal layers;

✓

Usui, Fig. 8  (annotated).

Bottommost layer
(13)

Capping layer
(19)

Metal layers
(14, 15, 18)

(1) Physical Contact: 
Underlayer 13 and insulator 8 have a substantial 

contact area because contact stud 10 is not a layer, 
it is a conductive via that cuts across device layers

1A
Usui discloses an “electrode stack” under 

Patent Owner’s (incorrect) first 
construction: requiring contact with a 
nonmetallic part of the semiconductor 

device. 

Ex-1047, ¶43.

Ex-1047, ¶43.

’562 pat., Claim 1.
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Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 8-13; Reply, 8-12; EX-1047, ¶¶40-48; POR, 8-9.

38

LimitationUsui

[1a] an electrode stack including a plurality of 
metal layers and a capping layer formed over said 
plurality of metal layers;

✓

Usui, Fig. 8  (annotated).

Bottommost layer
(13)

Capping layer
(19)

Metal layers
(14, 15, 18)

(2) Electrical Contact:
Dr. Zhao and Dr. Piner agree that interconnects 

electrically connect to semiconductor layers.

Ex-1047, ¶44 (emphasis added); Ex-2024, ¶63.

1A
Usui discloses an “electrode stack” under 

Patent Owner’s (incorrect) first 
construction: requiring contact with a 
nonmetallic part of the semiconductor 

device. 

’562 pat., Claim 1.
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Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 8-13; Reply, 8-12; EX-1047, ¶¶40-48.

39

LimitationUsui

[1a] an electrode stack including a plurality of 
metal layers and a capping layer formed over said 
plurality of metal layers;

✓

Usui, Fig. 8  (annotated).

Bottommost layer
(13)

Capping layer
(19)

Metal layers
(14, 15, 18)

Usui, 3:24-27 (annotated); Figs. 1, 8.

Usui’s interconnect establishes electrical 
contact with nonmetallic semiconductor 

wafer 6

1A
Usui discloses an “electrode stack” under 

Patent Owner’s (incorrect) first 
construction: requiring contact with a 
nonmetallic part of the semiconductor 

device. 

’562 pat., Claim 1.
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Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 8-13; Reply, 8-12; EX-1047, ¶¶40-48.

40

LimitationUsui

[1a] an electrode stack including a plurality of 
metal layers and a capping layer formed over said 
plurality of metal layers;

✓

Usui, Fig. 8  (annotated).

Bottommost layer
(13)

Capping layer
(19)

Metal layers
(14, 15, 18)

Patent Owner inappropriately construes its 
construction to impose further requirements—

an electrode stack needs direct electrical 
contact with a nonmetallic component

POR, 18-19.

1A
Usui discloses an “electrode stack” under 

Patent Owner’s (incorrect) first 
construction: requiring contact with a 
nonmetallic part of the semiconductor 

device. 

’562 pat., Claim 1.
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Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet. at 8-13; Reply, 8-16.

41

LimitationUsui

[1a] an electrode stack including a plurality of 
metal layers and a capping layer formed over said 
plurality of metal layers;

✓

Usui, Fig. 8  (annotated).

Bottommost layer
(13)

Capping layer
(19)

Metal layers
(14, 15, 18)

1C
A “semiconductor device” includes 

interconnect metallization structures. 
Reply, 13-16; EX-1047, ¶¶52-63.

1A
Usui discloses an “electrode stack” under 

Patent Owner’s (incorrect) first 
construction: requiring contact with a 
nonmetallic part of the semiconductor 
device. Reply, 8-12; EX-1047, ¶¶40-48. 

1B
Usui discloses an “electrode stack” under 

Patent Owner’s (incorrect) second 
construction: requiring control of the 

semiconductor device. Reply, 12-13; EX-1047, 
¶¶49-51. 

Usui discloses an electrode stack under 
Patent Owner’s construction.

’562 pat., Claim 1.
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Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 8-13; Reply, 8-16.

42

LimitationUsui

[1a] an electrode stack including a plurality of 
metal layers and a capping layer formed over said 
plurality of metal layers;

✓

Usui, Fig. 8  (annotated).

Bottommost layer
(13)

Capping layer
(19)

Metal layers
(14, 15, 18)

1C
A “semiconductor device” includes 

interconnect metallization structures. 
Reply, 13-16; EX-1047, ¶¶52-63.

1A
Usui discloses an “electrode stack” under 

Patent Owner’s (incorrect) first 
construction: requiring contact with a 
nonmetallic part of the semiconductor 
device. Reply, 8-12; EX-1047, ¶¶40-48. 

1B
Usui discloses an “electrode stack” under 

Patent Owner’s (incorrect) second 
construction: requiring control of the 

semiconductor device. Reply, 12-13; EX-1047, 
¶¶49-51. 

Usui discloses an electrode stack under 
Patent Owner’s construction.

’562 pat., Claim 1.
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Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 8-13; Reply, 12-13; EX-1047, ¶¶49-51; POR, 8-9.

43

LimitationUsui

[1a] an electrode stack including a plurality of 
metal layers and a capping layer formed over said 
plurality of metal layers;

✓

Usui, Fig. 8  (annotated).

Bottommost layer
(13)

Capping layer
(19)

Metal layers
(14, 15, 18)

1B
Usui discloses an “electrode stack” under 

Patent Owner’s (incorrect) second 
construction: requiring control of the 

semiconductor device. 

POR, 19 (annotated).

Patent Owner’s construction of “electrode 
stack”: stack of conductive layers that forms an 
electrical contact that is part of a semiconductor 
device and used to (2) controls the operation of 
the semiconductor device (like the insulated or 
Schottky gate electrodes in the ’562 Patent 
Specification)

’562 pat., Claim 1.
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Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet. at 8-13; Reply, 12-13; EX-1047, ¶¶49-51. 

44

LimitationUsui

[1a] an electrode stack including a plurality of 
metal layers and a capping layer formed over said 
plurality of metal layers;

✓

Usui, Fig. 8  (annotated).

Bottommost layer
(13)

Capping layer
(19)

Metal layers
(14, 15, 18)

Usui’s interconnect satisfies Patent Owner’s 
construction because: 

(1) It is part of the semiconductor device
• Usui’s interconnect is formed as one 

device with semiconductor wafer 6
(2) It controls operation of the semiconductor 
device

• Usui’s interconnect enables or influences 
current flow

1B
Usui discloses an “electrode stack” under 

Patent Owner’s (incorrect) second 
construction: requiring control of the 

semiconductor device. 

’562 pat., Claim 1.
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Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 8-13; Reply, 12-13; EX-1047, ¶¶49-51.

45

LimitationUsui

[1a] an electrode stack including a plurality of 
metal layers and a capping layer formed over said 
plurality of metal layers;

✓

Usui, Fig. 8  (annotated).

Bottommost layer
(13)

Capping layer
(19)

Metal layers
(14, 15, 18)

Usui’s interconnect: 
(1) It is part of the semiconductor device 

Usui, 3:23-28; see also Usui, 3:28-4:10.

1B
Usui discloses an “electrode stack” under 

Patent Owner’s (incorrect) second 
construction: requiring control of the 

semiconductor device. 

’562 pat., Claim 1.
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Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 8-13; Reply, 12-13; EX-1047, ¶¶49-51.

46

LimitationUsui

[1a] an electrode stack including a plurality of 
metal layers and a capping layer formed over said 
plurality of metal layers;

✓

Usui, Fig. 8  (annotated)..

Bottommost layer
(13)

Capping layer
(19)

Metal layers
(14, 15, 18)

Usui’s electrode stack:
(2) Controls operation of the semiconductor 

device because it involves enabling or 
influencing current flow

Ex-2024, ¶64 (Dr. Piner) (annotated).

1B
Usui discloses an “electrode stack” under 

Patent Owner’s (incorrect) second 
construction: requiring control of the 

semiconductor device. 

’562 pat., Claim 1.
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Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 8-13; Reply, 12-13; EX-1047, ¶¶49-51.

47

LimitationUsui

[1a] an electrode stack including a plurality of 
metal layers and a capping layer formed over said 
plurality of metal layers;

✓

Usui, Fig. 8  (annotated).

Bottommost layer
(13)

Capping layer
(19)

Metal layers
(14, 15, 18)

Usui’s electrode stack:
(2) Controls operation of the semiconductor 

device because it involves enabling or 
influencing current flow

Usui, Abstract; see also Usui, 1:30-35, 3:54-57, 4:57-5:10; Ex-1047, ¶51.

1B
Usui discloses an “electrode stack” under 

Patent Owner’s (incorrect) second 
construction: requiring control of the 

semiconductor device. 

’562 pat., Claim 1.

Page 47 of 166



Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 8-13; Reply, 12-13; EX-1047, ¶¶49-51.

48

LimitationUsui

[1a] an electrode stack including a plurality of 
metal layers and a capping layer formed over said 
plurality of metal layers;

✓

Usui, Fig. 8  (annotated).

Bottommost layer
(13)

Capping layer
(19)

Metal layers
(14, 15, 18)

Usui’s electrode stack:
(2) Controls operation of the semiconductor 

device because it involves enabling or 
influencing current flow

Ex-1047, ¶50.

Ex-1047, ¶51.

1B
Usui discloses an “electrode stack” under 

Patent Owner’s (incorrect) second 
construction: requiring control of the 

semiconductor device. 

’562 pat., Claim 1.
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Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 8-13; Reply, 8-16.

49

LimitationUsui

[1a] an electrode stack including a plurality of 
metal layers and a capping layer formed over said 
plurality of metal layers;

✓

Usui, Fig. 8  (annotated).

Bottommost layer
(13)

Capping layer
(19)

Metal layers
(14, 15, 18)

1C
A “semiconductor device” includes 

interconnect metallization structures. 
Reply, 13-16; EX-1047, ¶¶52-63.

1A
Usui discloses an “electrode stack” under 

Patent Owner’s (incorrect) first 
construction: requiring contact with a 
nonmetallic part of the semiconductor 
device. Reply, 8-12; EX-1047, ¶¶40-48. 

1B
Usui discloses an “electrode stack” under 

Patent Owner’s (incorrect) second 
construction: requiring control of the 

semiconductor device. Reply, 12-13; EX-1047, 
¶¶49-51. 

Usui discloses an electrode stack under 
Patent Owner’s construction.

’562 pat., Claim 1.
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Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 8-13; Reply, 8-16.

50

LimitationUsui

[1a] an electrode stack including a plurality of 
metal layers and a capping layer formed over said 
plurality of metal layers;

✓

Usui, Fig. 8  (annotated).

Bottommost layer
(13)

Capping layer
(19)

Metal layers
(14, 15, 18)

1C
A “semiconductor device” includes 

interconnect metallization structures. 
Reply, 13-16; EX-1047, ¶¶52-63.

1A
Usui discloses an “electrode stack” under 

Patent Owner’s (incorrect) first 
construction: requiring contact with a 
nonmetallic part of the semiconductor 
device. Reply, 8-12; EX-1047, ¶¶40-48. 

1B
Usui discloses an “electrode stack” under 

Patent Owner’s (incorrect) second 
construction: requiring control of the 

semiconductor device. Reply, 12-13; EX-1047, 
¶¶49-51. 

Usui discloses an electrode stack under 
Patent Owner’s construction.

’562 pat., Claim 1.
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Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 8-13; Reply, 13-16; EX-1047, ¶¶52-63.

51

LimitationUsui

[1a] an electrode stack including a plurality of 
metal layers and a capping layer formed over said 
plurality of metal layers;

✓

Usui, Fig. 8  (annotated).

Bottommost layer
(13)

Capping layer
(19)

Metal layers
(14, 15, 18)

1C
A “semiconductor device” 

includes interconnect 
metallization structures. 

Patent Owner incorrectly construes “semiconductor 
device” to exclude interconnect metallization structures 

based on their function

POR, 19.

’562 pat., Claim 1.
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Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 8-13; Reply, 13-16; EX-1047, ¶¶52-63.
52

LimitationUsui

[1a] an electrode stack including a plurality of 
metal layers and a capping layer formed over said 
plurality of metal layers;

✓

Usui, Fig. 8  (annotated).

Bottommost layer
(13)

Capping layer
(19)

Metal layers
(14, 15, 18)

Semiconductors do not exclude interconnects: Usui’s interconnect 
is formed as one device that includes the metallurgy and 

semiconductor wafer 6

Usui, 3:23-28 (annotated); see also Usui, 3:28-4:10.

1C
A “semiconductor device” 

includes interconnect 
metallization structures. 

’562 pat., Claim 1.
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Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 8-13; Reply, 13-16; EX-1047, ¶¶52-63.

53

LimitationUsui

[1a] an electrode stack including a plurality of 
metal layers and a capping layer formed over said 
plurality of metal layers;

✓

Usui, Fig. 8  (annotated).

Bottommost layer
(13)

Capping layer
(19)

Metal layers
(14, 15, 18)

Other prior art describes 
interconnect structures as a part 

of a semiconductor device

Ex-1044, ¶[0009] (annotated).
Yu, ¶[0040] (annotated).

1C
A “semiconductor device” 

includes interconnect 
metallization structures. 

’562 pat., Claim 1.
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Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 8-13; Reply, 13-16; EX-1047, ¶¶52-63.
54

LimitationUsui

[1a] an electrode stack including a plurality of 
metal layers and a capping layer formed over said 
plurality of metal layers;

✓

Usui, Fig. 8  (annotated).

Bottommost layer
(13)

Capping layer
(19)

Metal layers
(14, 15, 18)

Other prior art describes 
interconnect structures as a part 

of a semiconductor device

Ex-1045, ¶[0008] (annotated).

Ex-1045, ¶[0007] (annotated).

1C
A “semiconductor device” 

includes interconnect 
metallization structures. 

’562 pat., Claim 1.
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Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 8-13; Reply, 13-16; EX-1047, ¶¶52-63.

55

LimitationUsui

[1a] an electrode stack including a plurality of 
metal layers and a capping layer formed over said 
plurality of metal layers;

✓

Usui, Fig. 8  (annotated).

Bottommost layer
(13)

Capping layer
(19)

Metal layers
(14, 15, 18)

The ’562 patent does not exclude 
interconnect metallization structures 

from “semiconductor device”

See, e.g., ’562 pat., Claim 1.

1C
A “semiconductor device” 

includes interconnect 
metallization structures. 

’562 pat., Claim 1.
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Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 8-13; Reply, 13-16; EX-1047, ¶¶52-63.

56

LimitationUsui

[1a] an electrode stack including a plurality of 
metal layers and a capping layer formed over said 
plurality of metal layers;

✓

Usui, Fig. 8  (annotated).

Bottommost layer
(13)

Capping layer
(19)

Metal layers
(14, 15, 18)

Patent Owner implausibly construes 
“electrical contact” to require a metal-

semiconductor junction

POR, 18.

1C
A “semiconductor device” 

includes interconnect 
metallization structures. 

’562 pat., Claim 1.

Ex-1047, ¶¶ 55-56.
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Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 8-13; Reply, 13-16; EX-1047, ¶¶52-63.

57

LimitationUsui

[1a] an electrode stack including a plurality of 
metal layers and a capping layer formed over said 
plurality of metal layers;

✓

Usui, Fig. 8  (annotated).

Bottommost layer
(13)

Capping layer
(19)

Metal layers
(14, 15, 18)

Ex-2024, ¶102 
(Dr. Piner) 

(annotated).

Ex-2024, ¶136 (Dr. Piner) (annotated).

1C
A “semiconductor device” 

includes interconnect 
metallization structures. 

Even Patent Owner’s expert Dr. Piner admits that 
“metal-metal electrical connections” were 

“conventional” and “known”

’562 pat., Claim 1.

Ex-1047, ¶55.
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Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 8-13; Reply, 13-16; EX-1047, ¶¶52-63.

58

LimitationUsui

[1a] an electrode stack including a plurality of 
metal layers and a capping layer formed over said 
plurality of metal layers;

✓

Usui, Fig. 8  (annotated).

Bottommost layer
(13)

Capping layer
(19)

Metal layers
(14, 15, 18)

The claims do not require an “electrical contact” 
to be a metal-semiconductor junction

See, e.g., 562 pat., Claim 1 (annotated).

1C
A “semiconductor device” 

includes interconnect 
metallization structures. 

’562 pat., Claim 1.
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Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 8-13; Reply, 13-16; EX-1047, ¶¶52-63.

59

LimitationUsui

[1a] an electrode stack including a plurality of 
metal layers and a capping layer formed over said 
plurality of metal layers;

✓

Usui, Fig. 8  (annotated).

Bottommost layer
(13)

Capping layer
(19)

Metal layers
(14, 15, 18)

No electromigration?
Patent Owner inappropriately contends the claimed 
“electrical contact” comprising an “electrode stack” 

cannot be an interconnect because Dr. Piner 
incorrectly alleges the claims exclude components 

that experience electromigration. 

Ex-2024, ¶134 (Dr. Piner) (annotated).

1C
A “semiconductor device” 

includes interconnect 
metallization structures. 

’562 pat., Claim 1.
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Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 8-13; Reply, 13-16; EX-1047, ¶¶52-63.

60

LimitationUsui

[1a] an electrode stack including a plurality of 
metal layers and a capping layer formed over said 
plurality of metal layers;

✓

Usui, Fig. 8  (annotated).

Bottommost layer
(13)

Capping layer
(19)

Metal layers
(14, 15, 18)

Ex-1047, ¶61 (annotated).

No electromigration?
Patent Owner contends the claimed “electrical 

contact” comprising an “electrode stack” cannot 
experience electromigration. 

1C
A “semiconductor device” 

includes interconnect 
metallization structures. 

’562 pat., Claim 1.
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Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 8-13; Reply, 13-16; EX-1047, ¶¶52-63.
61

LimitationUsui

[1a] an electrode stack including a plurality of 
metal layers and a capping layer formed over said 
plurality of metal layers;

✓

Usui, Fig. 8  (annotated).

Bottommost layer
(13)

Capping layer
(19)

Metal layers
(14, 15, 18)

No electromigration?
Patent Owner contends the claimed “electrical 

contact” comprising an “electrode stack” cannot 
experience electromigration. 

Ex-1047, ¶62(annotated).

1C
A “semiconductor device” 

includes interconnect 
metallization structures. 

’562 pat., Claim 1.
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Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 8-13; Reply, 13-16; EX-1047, ¶¶52-63.
62

LimitationUsui

[1a] an electrode stack including a plurality of 
metal layers and a capping layer formed over said 
plurality of metal layers;

✓

Usui, Fig. 8  (annotated).

Bottommost layer
(13)

Capping layer
(19)

Metal layers
(14, 15, 18)

Ex-2024, ¶100 (Dr. Piner) (annotated).

No electromigration?
Patent Owner contends the claimed “electrical 

contact” comprising an “electrode stack” cannot 
experience electromigration. 

1C
A “semiconductor device” 

includes interconnect 
metallization structures. 

’562 pat., Claim 1.
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Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 8-13; Reply, 13-16; EX-1047, ¶¶52-63.
63

LimitationUsui

[1a] an electrode stack including a plurality of 
metal layers and a capping layer formed over said 
plurality of metal layers;

✓

Usui, Fig. 8  (annotated).

Bottommost layer
(13)

Capping layer
(19)

Metal layers
(14, 15, 18)

Ex-1043, ¶[0004], (US patent, 1:17-36) (annotated).

No electromigration?
Patent Owner contends the claimed “electrical 

contact” comprising an “electrode stack” cannot 
experience electromigration. 

1C
A “semiconductor device” 

includes interconnect 
metallization structures. 

’562 pat., Claim 1.
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Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 8-13; Reply, 8-16.

64

LimitationUsui

[1a] an electrode stack including a plurality of 
metal layers and a capping layer formed over said 
plurality of metal layers;

✓

Usui, Fig. 8  (annotated).

Bottommost layer
(13)

Capping layer
(19)

Metal layers
(14, 15, 18)

1C
A “semiconductor device” includes 

interconnect metallization structures. 
Reply, 13-16; EX-1047, ¶¶52-63.

1A
Usui discloses an “electrode stack” under 

Patent Owner’s (incorrect) first 
construction: requiring contact with a 
nonmetallic part of the semiconductor 
device. Reply, 8-12; EX-1047, ¶¶40-48. 

1B
Usui discloses an “electrode stack” under 

Patent Owner’s (incorrect) second 
construction: requiring control of the 

semiconductor device. Reply, 12-13; EX-1047, 
¶¶49-51. 

Usui discloses an electrode stack under 
Patent Owner’s construction.

’562 pat., Claim 1.
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Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 8-13; Reply, 2-16; ’562 pat., Claim 1.

65

 [1a] an electrode stack (Usui grounds)

Patent Owner relies on its construction to 
argue Usui’s interconnect is not the claimed 

“electrode stack” Usui discloses “electrode stack”:
i. under the plain and 

ordinary meaning; and 
ii. under Patent Owner’s 

construction. 

Page 65 of 166



Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 8-13; Reply, 8-16.

66

LimitationUsui

[1b] said capping layer consisting only of a 
refractory metal nitride,

✓

Usui, Fig. 8  (annotated).

Bottommost layer
(13)

Capping layer
(19)

Metal layers
(14, 15, 18)

Usui, 5:54-59 (annotated).

Capping layer (19)

Undisputed: 
Usui discloses a capping layer consisting 

only of a refractory metal nitride (TiN)

’562 pat., Claim 1.
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Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 8-13; Reply, 8-16.

67

LimitationUsui

[1c] said refractory metal nitride forming a top of 
said electrical contact and having a thickness 
greater than that of a bottommost layer of said 
plurality of metal layers.

✓

Usui, Fig. 8  (annotated).

Bottommost layer
(13)

Capping layer
(19)

Metal layers
(14, 15, 18)

Usui, 4:5-8 (annotated).

Capping layer (19)

Undisputed: 
Usui discloses a refractory metal nitride 

forming a top of the electrical contact 
and having a thickness greater than that 

of a bottommost layer of the metal 
layers

Electrical contact

Usui, 3:29-32 (annotated).

’562 pat., Claim 1.
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Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 11, 13; ’562 Pat., Claim 2.

68

LimitationUsui

[2] The electrical contact of claim 1, wherein said capping layer comprises titanium 
nitride (TiN).

✓

Usui, 5:55-57 (annotated).

Bottommost layer
(13)

Capping layer
(19)

Metal layers
(14, 15, 18)

Electrical contact

Usui, Fig. 8  (annotated).

Undisputed: 
Usui discloses a capping layer 

comprising TiN
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Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 13-16; ’562 Pat., Claims 4-7.

69

Third metal layer (18)

Second metal layer (14, 15)

First metal layer (13)

Usui, 5:38 (annotated).

Usui, 3:58-59 (annotated).

Usui, 3:38-41 (annotated).

Usui, 4:4-5 (annotated).

Capping layer 
(19)

First metal 
layer (13)

Third metal 
layer (18)

Second metal layer 
(14, 15)

LimitationUsui

[4] The electrical contact of claim 1, wherein said plurality of metal layers includes 
respective first, second (14, 15), and third (18) metal layers, wherein said second 
metal layer is formed between said first metal layer and said third metal layer, and 
said capping layer is formed on said third metal layer.

✓

[5] The electrical contact of claim 4, wherein said first metal layer and said third 
metal layer (18) of said electrode stack comprise titanium (Ti).

✓
[6] The electrical contact of claim 4, wherein said second metal layer (14, 15) of said 
electrode stack comprises aluminum (Al).

✓
[7] The electrical contact of claim 6, wherein said second metal layer (14, 15) of said 
electrode stack further comprises silicon (Si).

✓

Usui, Fig. 8  
(annotated).

Undisputed: 
 Usui discloses claimed 

arrangement and 
composition of metal 

layers and capping 
layer
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Ground 1: Usui anticipates claims 1, 2, and 4-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 8-16; Reply, 2-16; ’562 Pat., Claims 1, 2, 4-7.

70

Capping layer 
(19)

First metal 
layer (13)

Third metal 
layer (18)

Second metal layer 
(14, 15)

LimitationUsui

[1p] An electrical contact for use on a semiconductor device, said 
electrical contact comprising:

✓

[1a] an electrode stack including a plurality of metal layers and a 
capping layer formed over said plurality of metal layers;

✓

[1b] said capping layer consisting only of a refractory metal nitride,✓
[1c] said refractory metal nitride forming a top of said electrical 
contact and having a thickness greater than that of a bottommost 
layer of said plurality of metal layers.

✓

[2] The electrical contact of claim 1, wherein said capping layer 
comprises titanium nitride (TiN).

✓

[4] The electrical contact of claim 1, wherein said plurality of metal 
layers includes respective first, second (14, 15), and third (18) metal 
layers, wherein said second metal layer is formed between said first 
metal layer and said third metal layer, and said capping layer is 
formed on said third metal layer.

✓

[5] The electrical contact of claim 4, wherein said first metal layer 
and said third metal layer (18) of said electrode stack comprise 
titanium (Ti).

✓

[6] The electrical contact of claim 4, wherein said second metal layer 
(14, 15) of said electrode stack comprises aluminum (Al).

✓

[7] The electrical contact of claim 6, wherein said second metal layer 
(14, 15) of said electrode stack further comprises silicon (Si).

✓

Usui, Fig. 8  
(annotated)
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Ground 2: Usui-Yu renders obvious claims 3, 8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 3.

Prior ArtBasisChallenged ClaimsGround

Usui§ 1021, 2, and 4-71

Usui and Yu§ 1033, 8, 12, 13, and 172

Usui, Yu, and Adesida§ 1039, 11, 14, and 163

Usui, Yu, and Sugimoto§ 10310 and 154

Yu and Usui§ 1031-8, 12, 13, and 175

Yu, Usui, and Adesida§ 1039, 11, 14, and 166

Yu, Usui, and Sugimoto§ 10310 and 157

Usui Grounds

Yu Grounds

71

To find claims 3, 8, 12, 13, and 17 invalid over Usui 
and Yu (Ground 2), the Board need only agree that 
implementing Usui’s electrode stack in Yu’s device 

would have been obvious.
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Ground 2: Usui-Yu renders obvious claims 3, 8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 15-23, 35; Reply, 17-20; 
’562 Pat., Claims 3, 8, 12, 13, 17.

72

First metal layer 
(218)

Capping layer
(226)

Second metal layer
(220, 222)

Third metal layer
(224)

Yu, Fig. 2E  (annotated).

Capping layer 
(19)

First metal 
layer (13)

Third metal 
layer (18)

Second metal 
layer (14, 15)

Usui, Fig. 8  (annotated).
LimitationUsui-Yu

[3] The electrical contact of claim 1, wherein said capping layer comprises tantalum nitride (TaN).✓
[8] The electrical contact of claim 1, wherein said electrical contact is configured for implementation on 
a group III-V semiconductor device.

✓

[12] The electrical contact of claim 8, wherein said electrical contact is implemented with a gate 
insulator layer underlying said first metal layer of said electrode stack to provide an insulated gate 
electrode for said group III-V semiconductor device.

✓

[13p] An electrical contact for use on a group III-V semiconductor device … [Usui discloses body of claim 
13, as explained for claim 1].

✓

[17] The electrical contact of claim 13, wherein said electrical contact is implemented with a gate 
insulator layer underlying a first metal layer of said electrode stack to provide an insulated gate 
electrode for said group III-V semiconductor device.

✓

Motivation to 
Combine 

(MTC) 
Disputed 
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Ground 2: Usui-Yu renders obvious claims 3, 8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 15-18, 20-21, 35; Reply, 17-20; ’562 Pat., Claim 3.

73

LimitationUsui-Yu

[3] The electrical contact of claim 1, wherein said capping layer comprises 
tantalum nitride (TaN).

✓

First metal layer 
(218)

Capping layer
(226)

Second metal layer
(220, 222)

Third metal layer
(224)

Yu, Fig. 2E  (annotated).

Capping layer 
(19)

First metal 
layer (13)

Third metal 
layer (18)

Second metal 
layer (14, 15)

Usui, Fig. 8  (annotated).

Yu, ¶[0036] (annotated).

Undisputed: 
 It would have been obvious to combine 

Usui and Yu to disclose a capping layer 
comprising TaN
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 Motivation to combine Usui with secondary references (grounds 2-4)

Ground 2: Usui-Yu renders obvious claims 3, 8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Patent Owner only disputes the motivation to 
combine Usui with Yu for claims 12 and 17

Pet., 16-23; Reply, 17-20.
74

Petition shows it would have 
been obvious to implement 

Usui’s electrical contact in Yu’s 
device
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Ground 2: Patent Owner invents their own combination of Usui 
and Yu

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 16-23; Reply, 17-20.

75

Patent Owner’s made-up combination: 
Incorporating Yu’s dielectric into Usui’s device.

This was not the Petition’s combination.

Ex-2024, ¶164 (adding red X to Patent Owner’s figure).

 Patent Owner’s arguments on this made-up combination are 
non-responsive.

 Further argument not in the Patent Owner’s response is 
forfeited.
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Ground 2: Patent Owner invents their own combination of Usui 
and Yu

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 16-23; Reply, 17-20.

76

Patent Owner’s made-up 
combination:

Ex-2024, ¶164 (adding red X to 
Patent Owner’s figure). Usui, Fig. 8 (modified). 

Yu, Fig. 2E.

Pet., 18. Pet., 19.

Petitioner’s real combination:

Usui’s metallurgy implemented in Yu’s device
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Ground 2: Usui-Yu renders obvious claims 3, 8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 16-23; Reply, 17-20.

77

Usui, Fig. 8 (modified). Yu, Fig. 2E.

Would have been obvious to use Usui’s 
contact in Yu’s device to improve 
electromigration characteristics

Pet., 21 (annotated).

Ex-1002, ¶49 (Decl. of Dr. Zhao) (annotated).

Usui, 2:33-36 (annotated).
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Ground 2: Usui-Yu renders obvious claims 3, 8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 16-23; Reply, 17-20.

78

Usui, Fig. 8 (modified). 

2C
Usui’s principles to improve 

electromigration characteristics in Yu’s 
device would improve the Usui-Yu contact. 

Pet., 19-20; Reply, 19-20.

2A
“enhanced electromigration” is less 

electromigration. Reply, 18-20. 

2B
Electromigration can be found in 

electrodes. Reply, 19. 

Yu, Fig. 2E.

Usui solves the problem of electromigration 
that would have been present in Yu.
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Ground 2: Usui-Yu renders obvious claims 3, 8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 16-23; Reply, 17-20.

79

Usui, Fig. 8 (modified).

Usui, Abstract.

1. Usui uses the phrase "enhanced migration" 
to describe reducing electromigration.

2. The Board should reject Patent Owner's 
argument that a POSA would not have sought 

“enhanced electromigration” because Usui 
repeatedly describes enhanced 

electromigration.

Yu, Fig. 2E.

2A
“enhanced electromigration” is less 

electromigration. Reply, 18-20. 

POR, 40 (citing Usui, 1:17-
20, 2:33-39; Ex-2026 (Zhao-
Dep.), 13:23-14:9, 53:8-
54:25; Piner, ¶219).

Patent Owner agrees POSITAs would have sought 
“‘improvement in the electromigration 
characteristics’ of ‘electrical connections and wiring’ 
by reducing electromigration.”  

Usui, 1:17-20, 2:33-39.Usui discloses “forming various electrical connections 
or wiring in electronic devices such as in integrated 
circuit structures” and “an objective of the present 
invention is to provide a structure that exhibits 
enhanced electromigration performance.”

Ex-2026, 13:23-14:9 (Zhao 
Deposition).

Dr. Zhao agrees that improving electromigration is 
reducing its negative effects.
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Ground 2: Usui-Yu renders obvious claims 3, 8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 16-23; Reply, 17-20.

80

Usui, Fig. 8 (modified). 

Usui, 2:33-35 (annotated).

Usui, 2:50-52 (annotated).

Usui, 3:54-57 (annotated).

Usui, 6:34-42 (annotated).

Usui, 6:64-67 (annotated).

Usui plainly describes “enhanced,” “optimum,” 
and “improved” electromigration by reducing 

its negative effects
Yu, Fig. 2E.

2A
“enhanced electromigration” is less 

electromigration. Reply, 18-20. 
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Ground 2: Usui-Yu renders obvious claims 3, 8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 16-23; Reply, 17-20.

81

Usui, Fig. 8 (modified). 

Dr. Piner and Dr. Zhao share the same general 
understanding of electromigration.

Ex-2024, ¶66 (Dr. Piner) (annotated).

Ex-2026, 13:23-14:9 (Dr. Zhao Deposition) (annotated).

Yu, Fig. 2E.

2A
“enhanced electromigration” is less 

electromigration. Reply, 18-20. 

Page 81 of 166



Ground 2: Usui-Yu renders obvious claims 3, 8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 16-23; Reply, 17-20.

82

Usui, Fig. 8 (modified). Yu, Fig. 2E.

2C
Usui’s principles to improve 

electromigration characteristics in Yu’s 
device would improve the Usui-Yu contact. 

Pet., 19-20; Reply, 19-20.

2A
“enhanced electromigration” is less 

electromigration. Reply, 18-20. 

2B
Electromigration can be found in 

electrodes. Reply, 19. 

Usui solves the problem of electromigration 
that would have been present in Yu.
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Ground 2: Usui-Yu renders obvious claims 3, 8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 16-23; Reply, 17-20.

83

Usui, Fig. 8 (modified). Yu, Fig. 2E.

2C
Usui’s principles to improve 

electromigration characteristics in Yu’s 
device would improve the Usui-Yu contact. 

Pet. 19-20; Reply, 19-20.

2A
“enhanced electromigration” is less 

electromigration. Reply, 18-20. 

2B
Electromigration can be found in 

electrodes. Reply, 19. 

Usui solves the problem of electromigration 
that would have been present in Yu.
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Ground 2: Usui-Yu renders obvious claims 3, 8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 16-23; Reply, 15-20.

84

Usui, Fig. 8 (modified). 

Dr. Zhao and an Infineon patent publication 
(Patent Owner) explain that electromigration 

principles can be found in electrodes.

Ex-1047, ¶60 (annotated); see also Ex-1047, ¶¶57-59, 61-63.

Yu, Fig. 2E.

2B
Electromigration can be found in 

electrodes. Reply, 19. 

Ex-1043, ¶[0004] (annotated).
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Ground 2: Usui-Yu renders obvious claims 3, 8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 16-23; Reply, 17-20.

85

Usui, Fig. 8 (modified). Yu, Fig. 2E.

2C
Usui’s principles to improve 

electromigration characteristics in Yu’s 
device would improve the Usui-Yu contact. 

Pet., 19-20; Reply, 19-20.

2A
“enhanced electromigration” is less 

electromigration. Reply, 18-20. 

2B
Electromigration can be found in 

electrodes. Reply, 19. 

Usui solves the problem of electromigration 
that would have been present in Yu.
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Ground 2: Usui-Yu renders obvious claims 3, 8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 16-23; Reply, 17-20.

86

Usui, Fig. 8 (modified). Yu, Fig. 2E.

2C
Usui’s principles to improve 

electromigration characteristics in Yu’s 
device would improve the Usui-Yu contact. 

Pet., 19-20; Reply, 19-20.

2A
“enhanced electromigration” is less 

electromigration. Reply, 18-20. 

2B
Electromigration can be found in 

electrodes. Reply, 19. 

Usui solves the problem of electromigration 
that would have been present in Yu.

Page 86 of 166



Ground 2: Usui-Yu renders obvious claims 3, 8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 16-23; Reply, 17-20.

87

Usui, Fig. 8 (modified).

Usui would have solved the electromigration 
problems in Yu: 

Usui and Yu have the same capping and metal 
layers, so Usui’s layers would function like 

Yu’s layers.

Pet., 14-23, 35.

POR, 27 n.10 (annotated).

Yu, Fig. 2E.

2C
Usui’s principles to improve 

electromigration characteristics in Yu’s 
device would improve the Usui-Yu contact. 

Pet., 19-20; Reply, 19-20. Yu, Fig. 2E  (annotated).Usui, Fig. 8  (annotated).
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Ground 2: Usui-Yu renders obvious claims 3, 8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 16-23; Reply, 17-20.

88

Usui, Fig. 8 (modified). 

Yu’s insulating layers further reduce 
electromigration due to its diffusion barrier, 

which is known for inhibiting unwanted 
metal migration

Yu, Fig. 2E.

2C
Usui’s principles to improve 

electromigration characteristics in Yu’s 
device would improve the Usui-Yu contact. 

Pet., 19-20; Reply, 19-20. Yu, Fig. 2E (annotated); Pet., 54.

First metal layer 
(218)

Gate insulator layer 
(214, 216)

Second metal layer
(220, 222)

Third metal layer
(224)

Electrode stacks, Gate 
electrodes (230, 231)
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Ground 2: Usui-Yu renders obvious claims 3, 8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 16-23; Reply, 17-20.

89

Usui, Fig. 8 (modified). Yu, Fig. 2E.

2C
Usui’s principles to improve 

electromigration characteristics in Yu’s 
device would improve the Usui-Yu contact. 

Pet., 19-20; Reply, 19-20.

2A
“enhanced electromigration” is less 

electromigration. Reply, 18-20. 

2B
Electromigration can be found in 

electrodes. Reply, 19. 

Usui solves the problem of electromigration 
that would have been present in Yu.
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 Motivation to combine Usui with secondary references (grounds 2-4)

Ground 2: Usui-Yu renders obvious claims 3, 8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 16-23; Reply, 17-20.

90

Petition shows it would have 
been obvious to implement 

Usui’s electrical contact in Yu’s 
device

Patent Owner only disputes the motivation to 
combine Usui with Yu for claims 12 and 17
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Ground 2: Usui-Yu renders obvious claims 3, 8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 18-23; ’562 pat., Claims 8, 13.

91

Yu, ¶[0023] (annotated).

LimitationUsui-Yu

[8] The electrical contact of claim 1, wherein said electrical contact is configured 
for implementation on a group III-V semiconductor device.

✓
[13p] An electrical contact for use on a group III-V semiconductor device … [Usui 
discloses body of claim 13, as explained for claim 1].

✓

Usui, Fig. 8 (modified). 

Usui-Yu renders obvious claims 8 and 13

Yu, Fig. 2E.
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Ground 2: Usui-Yu renders obvious claims 3, 8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 19-23, 54; Reply 17-20; 
’562 pat., Claims 12, 17.

92

LimitationUsui-Yu

[12] The electrical contact of claim 8, wherein said electrical contact is 
implemented with a gate insulator layer underlying said first metal layer of said 
electrode stack to provide an insulated gate electrode for said group III-V 
semiconductor device.

✓

[17] The electrical contact of claim 13, wherein said electrical contact is 
implemented with a gate insulator layer underlying a first metal layer of said 
electrode stack to provide an insulated gate electrode for said group III-V 
semiconductor device.

✓

Yu, Fig. 2E (annotated); Pet., 54.

First metal layer 
(218)

Gate insulator layer 
(214, 216)

Second metal layer
(220, 222)

Third metal layer
(224)

Electrode stacks, Gate 
electrodes (230, 231)

Usui, Fig. 8 (modified). 

Yu, ¶[0039] (annotated).

Yu, ¶[0029] (annotated).

Yu, Fig. 2E.
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Ground 2: Usui-Yu renders obvious claims 3, 8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 16-23; Reply, 17-20; ’562 pat., Claims 3, 8, 12, 13, 17.

93

LimitationUsui-Yu

[3] The electrical contact of claim 1, wherein said 
capping layer comprises tantalum nitride (TaN).

✓

[8] The electrical contact of claim 1, wherein said 
electrical contact is configured for implementation on 
a group III-V semiconductor device.

✓

[12] The electrical contact of claim 8, wherein said 
electrical contact is implemented with a gate insulator 
layer underlying said first metal layer of said electrode 
stack to provide an insulated gate electrode for said 
group III-V semiconductor device.

✓

[13p] An electrical contact for use on a group III-V 
semiconductor device … [Usui discloses body of claim 
13, as explained for claim 1].

✓

[17] The electrical contact of claim 13, wherein said 
electrical contact is implemented with a gate insulator 
layer underlying a first metal layer of said electrode 
stack to provide an insulated gate electrode for said 
group III-V semiconductor device.

✓

Usui, Fig. 8 (modified) Yu, Fig. 2E
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Ground 3: Usui-Yu-Adesida renders obvious claims 9, 11, 14, and 16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 3.

Prior ArtBasisChallenged ClaimsGround

Usui§ 1021, 2, and 4-71

Usui and Yu§ 1033, 8, 12, 13, and 172

Usui, Yu, and Adesida§ 1039, 11, 14, and 163

Usui, Yu, and Sugimoto§ 10310 and 154

Yu and Usui§ 1031-8, 12, 13, and 175

Yu, Usui, and Adesida§ 1039, 11, 14, and 166

Yu, Usui, and Sugimoto§ 10310 and 157

Usui Grounds

Yu Grounds

94

To find claims 9, 11, 14, and 16 invalid over Usui, Yu, 
and Adesida (Ground 3), the Board need only agree 
that implementing Usui-Yu’s contact as a Schottky 
contact in a HEMT using the teachings of Adesida

would have been obvious.
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Ground 3: Usui-Yu-Adesida renders obvious claims 9, 11, 14, and 16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 24-29; 
Reply, 20-22.

95

LimitationUsui-Yu-Adesida

[9] The electrical contact of claim 8, wherein said group III-V semiconductor device 
comprises a high electron mobility transistor (HEMT).

✓
[11] The electrical contact of claim 8, wherein said electrical contact is implemented as a 
gate electrode making Schottky contact with said group III-V semiconductor device.

✓
[14] The electrical contact of claim 13, wherein said group III-V semiconductor device 
comprises a high electron mobility transistor (HEMT).

✓
[16] The electrical contact of claim 13, wherein said electrical contact is implemented as a 
gate electrode making Schottky contact with said group III-V semiconductor device.

✓

Usui, Fig. 8 (modified). 

Adesida, ¶[0031] 
(annotated).

Usui-Yu Adesida’s teachings

Yu, Fig. 2E.

HEMT

Schottky

Motivation 
to Combine 

(MTC) 
Disputed 
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 Motivation to combine Usui with secondary references (grounds 2-4)

Ground 3: Usui-Yu-Adesida renders obvious claims 9, 11, 14, and 16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Patent Owner only disputes the motivation to combine 
Usui-Yu with Adesida for claims 9, 11, 14, and 16

Pet., 24-29; Reply, 20-22.
96

Petition shows it would have 
been obvious to implement 

Usui-Yu’s contact as a Schottky 
contact in a HEMT using the 

teachings of Adesida
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Ground 3: Patent Owner invents their own combination of Usui, Yu, 
and Adesida

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 24-29; Reply, 20-22.

97

Patent Owner’s made-up combination: 
Modifying Usui’s device to have Adesida’s

Schottky contact.

Reply, 21 (adding red “X” to Patent Owner’s figure).

 Patent Owner’s arguments on this made-up 
combination are non-responsive.

 Further argument not in the Patent Owner’s 
response is forfeited.
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Ground 3: Patent Owner invents their own combination of Usui, Yu, 
and Adesida

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 24-29; Reply, 20-22.

98

Patent Owner’s made-up 
combination: 

POR, 33-34 (annotated by Petitioner).

Yu, Fig. 2E.

Adesida, ¶[0031].

Petitioner’s real combination:

Usui, Fig. 8 (modified).

Usui-Yu Adesida’s teachings

HEMT

Schottky

Pet., 24.
Pet., 25-26.

Reply, 21
(adding red “X” to Patent Owner’s figure).
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Ground 3: Usui-Yu-Adesida renders obvious claims 9, 11, 14, and 16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 24-29; Reply, 20-22; Ex. 1002, ¶¶59, 132.

 Would have been obvious to 
implement Usui-Yu’s contact 

as a Schottky contact in a 
HEMT using the teachings of 

Adesida to improve 
electromigration 

characteristics

POR, 33-34 (annotated by Petitioner).

Yu, Fig. 2E.

Adesida, ¶[0031].

HEMT

Schottky

Ex-1047, ¶62 (annotated).

Pet., 26 (annotated).

POSITA would have used 
Adesida’s Schottky approach for 

high frequency applications

Yu and Adesida disclose 
III-V semiconductor 

material devices

Yu, ¶[0023]; Adesida, ¶[0031].

Usui, Fig. 8 (modified).

Reply, 22.
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Ground 3: Usui-Yu-Adesida renders obvious claims 9, 11, 14, and 16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 24-29; Reply, 20-22.

POR, 31 (annotated).

POR, 33-34 (annotated by Petitioner).

Yu, Fig. 2E.

Adesida, ¶[0031].

HEMT

Schottky

See, e.g., Pet. 15-23, 35; Ex-1002, ¶49.

Usui’s and Yu’s metal and capping layers are 
formed from the same type of materials

Yu, Fig. 2E (annotated).Usui, Fig. 8 (annotated).

Usui, Fig. 8 (modified).

Usui, 2:33-35 (annotated).

Usui enhancing 
electromigration by reducing 

its negative effects

Pet., 16-23; Reply, 17-20.

Reply, 21.
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Ground 3: Usui-Yu-Adesida renders obvious claims 9, 11, 14, and 16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 24-29; Reply, 20-22.

101

 Motivation to combine Usui with secondary references (grounds 2-4)

Patent Owner only disputes the motivation to combine 
Usui-Yu with Adesida for claims 9, 11, 14, and 16

Petition shows it would have 
been obvious to implement 

Usui-Yu’s contact as a Schottky 
contact in a HEMT using the 

teachings of Adesida
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Ground 3: Usui-Yu-Adesida renders obvious claims 9, 11, 14, and 16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 24-29; Reply 20-22; ’562 pat., Claims 9, 14.

102

LimitationUsui-Yu-
Adesida

[9] The electrical contact of claim 8, wherein said group III-V semiconductor 
device comprises a high electron mobility transistor (HEMT).

✓
[14] The electrical contact of claim 13, wherein said group III-V semiconductor 
device comprises a high electron mobility transistor (HEMT).

✓

Adesida, ¶[0031] (annotated).

Usui-Yu-Adesida renders obvious claims 9 and 14

POR, 33-34 (annotated by Petitioner).

Yu, Fig. 2E.

Adesida, ¶[0031].

HEMT

Schottky
Usui, Fig. 8 (modified).

Pet., 24-25.
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Ground 3: Usui-Yu-Adesida renders obvious claims 9, 11, 14, and 16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 24-29; Reply, 20-22; ’562 
pat., Claims 11, 16.

103

LimitationUsui-Yu-
Adesida

[11] The electrical contact of claim 8, wherein said electrical contact is 
implemented as a gate electrode making Schottky contact with said group III-V 
semiconductor device.

✓

[16] The electrical contact of claim 13, wherein said electrical contact is 
implemented as a gate electrode making Schottky contact with said group III-V 
semiconductor device.

✓

Adesida, ¶[0031] (annotated).

Usui-Yu-Adesida renders obvious claims 11 and 16

POR, 33-34 (annotated by Petitioner).

Yu, Fig. 2E.

Adesida, ¶[0031].

HEMT

Schottky
Usui, Fig. 8 (modified).

Pet., 25-27.
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Ground 3: Usui-Yu-Adesida renders obvious claims 9, 11, 14, and 16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 24-29; Reply, 20-22; ’562 Pat., Claims 9, 11, 14, 16.

104

LimitationUsui-Yu-
Adesida

[9] The electrical contact of claim 8, wherein said 
group III-V semiconductor device comprises a high 
electron mobility transistor (HEMT).

✓

[11] The electrical contact of claim 8, wherein said 
electrical contact is implemented as a gate electrode 
making Schottky contact with said group III-V 
semiconductor device.

✓

[14] The electrical contact of claim 13, wherein said 
group III-V semiconductor device comprises a high 
electron mobility transistor (HEMT).

✓

[16] The electrical contact of claim 13, wherein said 
electrical contact is implemented as a gate electrode 
making Schottky contact with said group III-V 
semiconductor device.

✓

Adesida, ¶[0031].

HEMT

Schottky

POR, 33-34 (annotated by 
Petitioner).

Usui, Fig. 8 (modified). Yu, Fig. 2E.
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Ground 4: Usui-Yu-Sugimoto renders obvious claims 10 and 15

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 3.

Prior ArtBasisChallenged ClaimsGround

Usui§ 1021, 2, and 4-71

Usui and Yu§ 1033, 8, 12, 13, and 172

Usui, Yu, and Adesida§ 1039, 11, 14, and 163

Usui, Yu, and Sugimoto§ 10310 and 154

Yu and Usui§ 1031-8, 12, 13, and 175

Yu, Usui, and Adesida§ 1039, 11, 14, and 166

Yu, Usui, and Sugimoto§ 10310 and 157

Usui Grounds

Yu Grounds

105

For Ground 4, the Board need only agree that it 
would have been obvious to make one change to 

Usui-Yu’s power electrode: 
Make ohmic contact following Sugimoto.
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Ground 4: Usui-Yu-Sugimoto renders obvious claims 10 and 15

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 29-33; Reply, 19, 22-24; ’562 pat., Claims 10, 15.
106

LimitationUsui-Yu-
Sugimoto

[10] The electrical contact of claim 8, 
wherein said electrical contact is 
implemented as a power electrode 
making ohmic contact with said group III-
V semiconductor device.

✓

[15] The electrical contact of claim 13, 
wherein said electrical contact is 
implemented as a power electrode 
making ohmic contact with said group III-
V semiconductor device.

✓

Usui-Yu’s power 
electrode

Sugimoto’s teachings of ohmic 
contact

Sugimoto, 9:48-50 (annotated).

Dr. Zhao explained that: 
1. Enhanced electromigration is reduced 

electromigration;
2. ohmic contacts were known to be critical 

to device functionality, performance, and 
long-term reliability; and

3. ohmic contacts were known to minimize 
power consumption and internal heating 
and prolong device operation with 
predictable performance.

Motivation 
to Combine 

(MTC) 
Disputed 

POR, 33-34 (annotated by Petitioner).

Yu, Fig. 2E.

Usui, Fig. 8 (modified).

ohmic

Ex-1002, ¶¶55-57 (Decl. of Dr. Zhao); Ex-2026, 13:23-14:9 (Dr. Zhao Deposition).
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Ground 4: Usui-Yu-Sugimoto renders obvious claims 10 and 15

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 29-33; Reply, 22-24.

Usui-Yu’s power 
electrode

Sugimoto’s teachings of ohmic 
contact

Sugimoto, 9:48-50 (annotated).

Petitioner showed:
1. Usui discloses an electrical contact. 

(Ground 1, claim 1)

2. It would have been obvious to implement Usui’s 
electrical contact in a group III-V semiconductor device 
as taught by Yu. 

(Ground 2, claims 8 and 13)

3. It would have been obvious to make Usui-Yu’s power 
electrode make ohmic contact following Sugimoto. 

(Ground 4, claims 10 and 15)

POR, 33-34 (annotated by Petitioner).

Yu, Fig. 2E.

Usui, Fig. 8 (modified).

ohmic

Pet., 8-13, 18-19, 21, 23, 29-33.

POR, 73.

Patent Owner does not dispute 
obviousness of Yu as an ohmic contact
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Ground 4: Patent Owner invents their own combination of Usui, Yu, 
and Sugimoto

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet. at 29-33; Reply, 22-24.

108

Patent Owner’s made-
up combination: Petitioner’s real combination:

Reply, 23 (adding red X to Patent Owner’s figure).

 Patent Owner’s arguments on this made-up 
combination are non-responsive.

 Further argument not in the Patent Owner’s 
response is forfeited.

Pet., 31 (annotated).

POR, 33-34 (annotated by Petitioner).

Yu, Fig. 2E.

Usui-Yu Sugimoto’s teachings

ohmic
Usui, Fig. 8 (modified).

Sugimoto, 9:48-50.

Ex-2026, 193:5-10 (Dr. Zhao) (annotated).
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Ground 4: Usui-Yu-Sugimoto renders obvious claims 10 and 15

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet. at 29-33; Reply, 19, 22-24.

109

Enhanced electromigration = reduced electromigration

POR, 33-34 (annotated by Petitioner).

Yu, Fig. 2E.

ohmic
Usui, Fig. 8 (modified).

Sugimoto, 9:48-50.

Usui, Abstract.

POR, 40 (citing Usui, 1:17-
20, 2:33-39; Zhao-Dep., 
13:23-14:9, 53:8-54:25; 
Piner, ¶219).

Patent Owner agrees POSAs would have sought 
“‘improvement in the electromigration 
characteristics’ of ‘electrical connections and wiring’ 
by reducing electromigration.”  

Usui, 1:17-20, 2:33-39.Usui discloses “forming various electrical connections 
or wiring in electronic devices such as in integrated 
circuit structures” and “an objective of the present 
invention is to provide a structure that exhibits 
enhanced electromigration performance.”

Ex-2026, 13:23-14:9 (Dr. 
Zhao Deposition).

Dr. Zhao agrees that improving electromigration is 
reducing its negative effects.

Reply, 19, 22-23.
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Ground 4: Usui-Yu-Sugimoto renders obvious claims 10 and 15

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet. at 29-33; Reply, 22-24.

POR, 33-34 (annotated by Petitioner).

Yu, Fig. 2E.

ohmic
Usui, Fig. 8 (modified).

Sugimoto, 9:48-50.

Ex-1002, ¶55 (Decl. of Dr. Zhao) (annotated).

Ex-1002, ¶57 (Decl. of Dr. Zhao) (annotated); Ex-2026, 11:18-23.
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 Motivation to combine Usui with secondary references (grounds 2-4)

Ground 4: Usui-Yu-Sugimoto renders obvious claims 10 and 15

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Patent Owner only disputes the motivation to combine 
Usui-Yu with Sugimoto for claims 10 and 15

Pet., 29-33; Reply, 22-24.
111

Petition shows it would have 
been obvious to implement 

Usui-Yu’s power electrode as an 
ohmic contact using the 
teachings of Sugimoto 
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Ground 4: Usui-Yu-Sugimoto renders obvious claims 10 and 15

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 29-33; Reply, 22-24; ’562 pat., Claims 10, 15.

112

LimitationUsui-Yu-
Sugimoto

[10] The electrical contact of claim 8, wherein said electrical contact is 
implemented as a power electrode making ohmic contact with said group III-V 
semiconductor device.

✓

[15] The electrical contact of claim 13, wherein said electrical contact is 
implemented as a power electrode making ohmic contact with said group III-V 
semiconductor device.

✓

Usui-Yu-Sugimoto renders obvious claims 10 and 15

Sugimoto, 9:48-50 (annotated).

POR, 33-34 (annotated by Petitioner).

Yu, Fig. 2E.

Usui, Fig. 8 (modified).

ohmic
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Ground 4: Usui-Yu-Sugimoto renders obvious claims 10 and 15

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 29-33; Reply, 22-24; ’562 pat., Claims 10, 15.

113

LimitationUsui-Yu-
Sugimoto

[10] The electrical contact of claim 8, wherein said 
electrical contact is implemented as a power electrode 
making ohmic contact with said group III-V 
semiconductor device.

✓

[15] The electrical contact of claim 13, wherein said 
electrical contact is implemented as a power electrode 
making ohmic contact with said group III-V 
semiconductor device.

✓

ohmicPOR, 33-34 (annotated by Petitioner).

Yu, Fig. 2E.
Usui, Fig. 8 
(modified).

Sugimoto, 9:48-50.
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Usui grounds: All claims invalid

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 3.

Prior ArtBasisChallenged ClaimsGround

Usui§ 1021, 2, and 4-71

Usui and Yu§ 1033, 8, 12, 13, and 172

Usui, Yu, and Adesida§ 1039, 11, 14, and 163

Usui, Yu, and Sugimoto§ 10310 and 154

Yu and Usui§ 1031-8, 12, 13, and 175

Yu, Usui, and Adesida§ 1039, 11, 14, and 166

Yu, Usui, and Sugimoto§ 10310 and 157

Usui Grounds

Yu Grounds

114
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Ground 5: Yu or Yu-Usui disclose claims 1-8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 3.

Prior ArtBasisChallenged ClaimsGround

Usui§ 1021, 2, and 4-71

Usui and Yu§ 1033, 8, 12, 13, and 172

Usui, Yu, and Adesida§ 1039, 11, 14, and 163

Usui, Yu, and Sugimoto§ 10310 and 154

Yu and Usui§ 1031-8, 12, 13, and 175

Yu, Usui, and Adesida§ 1039, 11, 14, and 166

Yu, Usui, and Sugimoto§ 10310 and 157

Usui Grounds

Yu Grounds

115

For Ground 5, the Board need only agree that Yu 
discloses a refractory metal nitride capping layer 

thicker than the bottommost layer.

Page 115 of 166



Ground 5: Yu discloses claims 1-8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 33-46; Reply, 24-28; 
’562 pat., Claim 1.

116

LimitationYu

[1p] An electrical contact for use on a semiconductor device, said electrical 
contact comprising:

✓
[1a] an electrode stack including a plurality of metal layers and a capping layer 
formed over said plurality of metal layers;

✓
[1b] said capping layer consisting only of a refractory metal nitride,✓
[1c] said refractory metal nitride forming a top of said electrical contact and 
having a thickness greater than that of a bottommost layer of said plurality of 
metal layers.

✓

Yu, Fig. 2E  (annotated).

First metal layer 
(218)

Capping layer
(226)

Second metal layer
(220, 222)

Third metal layer
(224)

Stacks of the 
electrical contact 

(230, 231)

Semiconductor 
device (200)

Yu, Fig. 2E  (annotated).
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 [1c], [13c] said refractory metal nitride / metal … having a thickness 
greater than that of a bottommost layer of said plurality of metal 
layers (Yu grounds)

Ground 5: Yu discloses claims 1-8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Patent Owner only disputes Yu shows one feature for 
claims 1 and 13

Pet., 33-46, 54-55; Reply, 24-28; ’562 pat., Claims 1, 13.
117

Yu expressly discloses a 
“refractory metal nitride … 

having a thickness greater than 
that of a bottommost layer of 
said plurality of metal layers”
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Ground 5: Yu discloses claims 1-8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 33-46; Reply, 24-28.

118

LimitationYu

[1p] An electrical contact for use on a semiconductor 
device, said electrical contact comprising:

✓

Stacks of the 
electrical contact 

(230, 231)

Semiconductor 
device (200)

Yu, Fig. 2E (annotated).

Yu, ¶[0040] (annotated).

Pet., 41; ’562 pat., Claim 1.
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Ground 5: Yu discloses claims 1-8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 33-46; Reply, 24-28.

119

LimitationYu

[1a] an electrode stack including a plurality of metal 
layers and a capping layer formed over said plurality of 
metal layers;

✓

Yu, Fig. 2E (annotated).

The Petition shows: 
Yu discloses an “electrode stack” 

including a plurality of metal layers and a 
capping layer formed over the plurality 

of metal layers

Metal layers (220/222, 224)

Metal layer (218)

Yu, ¶[0029] (annotated).

Yu, ¶[0035] (annotated).

Yu, ¶[0036] (annotated).

Capping layer (226)

Electrode stacks 
(230, 231)

Metal layers 
(218, 220/222, 224)

Capping layer
(226)

Yu, ¶[0037] (annotated).

Electrode stack (230/231)
Pet., 42; ’562 pat., Claim 1.
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Ground 5: Yu discloses claims 1-8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 33-46; Reply, 24-28.

120

LimitationYu

[1b] said capping layer consisting only of a refractory 
metal nitride,

✓

Yu, Fig. 2E (annotated).

The Petition shows: 
Yu discloses a capping layer consisting 

only of a refractory metal nitride (e.g., 
TiN, TaN)

Yu, ¶[0036] (annotated).

Capping layer (226)

Electrode stacks 
(230, 231)

Metal layers 
(218, 220/222, 224)

Capping layer
(226)

Pet., 42-43; ’562 pat., Claim 1.
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Ground 5: Yu discloses claims 1-8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 33-46; Reply, 24-28.

121

LimitationYu

[1c] said refractory metal nitride forming a top of said 
electrical contact and having a thickness greater than that of a 
bottommost layer of said plurality of metal layers.

✓

Yu, Fig. 2E  (annotated).

The Petition shows: 
Yu discloses a refractory 
metal nitride capping layer 

forming a top of the 
electrical contact with a 

thickness greater than the 
bottommost layer

Capping layer (226)
Stacks of the 

electrical contacts 
(230, 231)

Bottommost layer
(218)

Capping layer
(226)

Yu, ¶[0036] (annotated).

Yu, ¶[0029] (annotated).

Bottommost layer (218)

Bottommost layer: 20Å thickCapping layer metal (e.g., TiN, 
TaN) is 50-1000Å thick >

>
Pet., 43-46; Reply, 27-28;

’562 pat., Claim 1.
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Ground 5: Yu discloses claims 1-8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 33-46; Reply, 24-28.

122

LimitationYu

[1c] said refractory metal nitride forming a top of said 
electrical contact and having a thickness greater than 
that of a bottommost layer of said plurality of metal 
layers.

✓

Yu, Fig. 2E  (annotated).

Stacks of the 
electrical contacts 

(230, 231)

Bottommost layer
(218)

Capping layer
(226)

Yu expressly discloses a refractory metal nitride capping layer thicker than 
a bottommost metal layer.

5A
The parties agree that Yu’s metal gate stacks 
have the same arrangement of layers as the 
claimed “electrode stack”. Pet., 33-46; Reply, 

24-27. 

5B
Paragraph 36 of Yu shows the obviousness of 
a refractory metal nitride capping layer being 
thicker than a bottommost metal layer. Pet., 

33-46; Reply, 27-28. 

Pet., 42-43; Reply, 24-28; ’562 pat., Claim 1.
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Ground 5: Yu discloses claims 1-8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 33-46; Reply, 24-28; ’562 pat., Claim 1.

123

LimitationYu

[1c] said refractory metal nitride forming a top of said 
electrical contact and having a thickness greater than 
that of a bottommost layer of said plurality of metal 
layers.

✓

Yu, Fig. 2E  (annotated); Pet., 44.

Stacks of the 
electrical contacts 

(230, 231)

Bottommost layer
(218)

Capping layer
(226)

Patent Owner agrees that Yu 
discloses the same insulated gate 

electrodes stacked above other layers 
as the ’562 patent

Patent Owner highlights the similarities between Yu 
and the ’562 patent

POR, 46. POR, 46.

5A
The parties agree that Yu’s metal gate stacks 
have the same arrangement of layers as the 

claimed “electrode stack”. 

POR, 46.
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Ground 5: Yu discloses claims 1-8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 33-46; Reply, 24-28; ’562 pat., Claim 1.

124

LimitationYu

[1c] said refractory metal nitride forming a top of said 
electrical contact and having a thickness greater than 
that of a bottommost layer of said plurality of metal 
layers.

✓

Yu, Fig. 2E (annotated); Pet., 44.

Ex-2026, 90:25-91:17 (annotated)

5A
The parties agree that Yu’s metal gate stacks 
have the same arrangement of layers as the 

claimed “electrode stack”. 

• Petition shows that Yu discloses the claimed electrode 
stack, including a bottommost metal layer 218

• Both Yu and the ’562 patent show a stack of metal layers 
above dielectrics. 

• The claims open-ended use of “including” does not 
preclude other structures in the stack. 

Pet., 43-46; Reply, 24-26.
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Ground 5: Yu discloses claims 1-8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 33-46; Reply, 24-28.

125

LimitationYu

[1c] said refractory metal nitride forming a top of said 
electrical contact and having a thickness greater than 
that of a bottommost layer of said plurality of metal 
layers.

✓

Pet. at 44.

POR, 47.
5A

The parties agree that Yu’s metal gate stacks 
have the same arrangement of layers as the 

claimed “electrode stack”. 

’562 pat., Claim 1.

Yu, Fig. 2E (annotated); Pet., 44.
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Ground 5: Yu discloses claims 1-8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 126

LimitationYu

[1c] said refractory metal nitride forming a top of said 
electrical contact and having a thickness greater than 
that of a bottommost layer of said plurality of metal 
layers.

✓

Yu, Fig. 2E (annotated); Pet., 42

Patent Owner’s annotation of Yu is not 
the mapping in the Petition

POR, 46 (adding red X to Patent Owner's figure).

Electrode stacks 
(230, 231)

Metal layers 
(218, 220/222, 224)

Capping layer
(226)

5A
The parties agree that Yu’s metal gate stacks 
have the same arrangement of layers as the 

claimed “electrode stack”. 

Pet., 33-46; Reply, 24-28.

’562 pat., Claim 1.

Reply, 24-26.
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Patent Owner admits both Yu and the ’562 patent show a stack of metal 
layers above dielectrics

Ground 5: Yu discloses claims 1-8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 127

LimitationYu

[1c] said refractory metal nitride forming a top of said 
electrical contact and having a thickness greater than 
that of a bottommost layer of said plurality of metal 
layers.

✓

Yu, Fig. 2E (annotated); Pet., 44.

’562 pat., claim limitations [1a] and [13a] (annotated).

POR, 46.

5A
The parties agree that Yu’s metal gate stacks 
have the same arrangement of layers as the 

claimed “electrode stack”. 

Pet., 33-46; Reply, 24-28.

’562 pat., Claim 1.
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Ground 5: Yu discloses claims 1-8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 128

LimitationYu

[1c] said refractory metal nitride forming a top of said 
electrical contact and having a thickness greater than 
that of a bottommost layer of said plurality of metal 
layers.

✓

Yu, Fig. 2E (annotated); Pet., 44

Stacks of the 
electrical contacts 

(230, 231)

Bottommost layer
(218)

Capping layer
(226)

POR, 48.

POR, 47.

Patent Owner contradicts itself by contending that 
Yu calls the entire stack a metal gate stack and that 

Yu’s barrier layer 218 is not part of the gate electrode

5A
The parties agree that Yu’s metal gate stacks 
have the same arrangement of layers as the 

claimed “electrode stack”. 

Pet., 33-46; Reply, 24-28.

’562 pat., Claim 1.

Reply, 27. 
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Ground 5: Yu discloses claims 1-8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 129

LimitationYu

[1c] said refractory metal nitride forming a top of said 
electrical contact and having a thickness greater than 
that of a bottommost layer of said plurality of metal 
layers.

✓

Yu, Fig. 2E (annotated); Pet., 44.

Stacks of the 
electrical contacts 

(230, 231)

Bottommost layer
(218)

Capping layer
(226)

Yu, ¶[0029] (annotated).

Patent Owner does not dispute that barrier 
layer 218 is a metal layer stacked with 

other metal layers

Reply, 27.

Yu expressly discloses layer 
218 is a metal layer

5A
The parties agree that Yu’s metal gate stacks 
have the same arrangement of layers as the 

claimed “electrode stack”. 

Pet., 33-46; Reply, 24-28.

’562 pat., Claim 1.

Page 129 of 166



Ground 5: Yu discloses claims 1-8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 33-46; Reply, 24-28.

130

LimitationYu

[1c] said refractory metal nitride forming a top of said 
electrical contact and having a thickness greater than 
that of a bottommost layer of said plurality of metal 
layers.

✓

Yu, Fig. 2E  (annotated).

Stacks of the 
electrical contacts 

(230, 231)

Bottommost layer
(218)

Capping layer
(226)

Yu expressly discloses a refractory metal nitride capping layer thicker than 
a bottommost metal layer.

5A
The parties agree that Yu’s metal gate stacks 
have the same arrangement of layers as the 
claimed “electrode stack”. Pet., 33-46; Reply, 

24-27. 

5B
Paragraph 36 of Yu shows the obviousness of 
a refractory metal nitride capping layer being 
thicker than a bottommost metal layer. Pet., 

33-46; Reply, 27-28. 

’562 pat., Claim 1.
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Ground 5: Yu discloses claims 1-8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 33-46; Reply, 24-28.

131

LimitationYu

[1c] said refractory metal nitride forming a top of said 
electrical contact and having a thickness greater than 
that of a bottommost layer of said plurality of metal 
layers.

✓

Yu, Fig. 2E  (annotated).

Stacks of the 
electrical contacts 

(230, 231)

Bottommost layer
(218)

Capping layer
(226)

Yu expressly discloses a refractory metal nitride capping layer thicker than 
a bottommost metal layer.

5A
The parties agree that Yu’s metal gate stacks 
have the same arrangement of layers as the 
claimed “electrode stack”. Pet., 33-46; Reply, 

24-27. 

5B
Paragraph 36 of Yu shows the obviousness of 
a refractory metal nitride capping layer being 
thicker than a bottommost metal layer. Pet., 

33-46; Reply, 27-28. 

’562 Pat., Claim 1.
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Ground 5: Yu discloses claims 1-8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 33-46; Reply, 24-28.

132

LimitationYu

[1c] said refractory metal nitride forming a top of said 
electrical contact and having a thickness greater than 
that of a bottommost layer of said plurality of metal 
layers.

✓

Stacks of the 
electrical contacts 

(230, 231)

Bottommost layer
(218)

Capping layer
(226)

Yu, Fig. 2E (annotated).

POR, 58 (annotated).Capping layer (226)

Yu, ¶[0036] 
(annotated).

Yu discloses or at least rendered 
obvious a refractory metal 

nitride capping layer thicker than 
the bottommost metal layer

Yu discloses a metal capping 
layer thickness 50-1000Å, 

which includes 600Å, thicker 
than the 20Å bottommost 

metal layer

Yu’s metals include TiN and TaN

5B
Paragraph 36 of Yu shows the obviousness of 
a refractory metal nitride capping layer being 

thicker than a bottommost metal layer. 

’562 pat., Claim 1.

Pet., 43-44; Reply, 28.

Pet., 43-44; Reply, 27-28.
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Ground 5: Yu discloses claims 1-8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 33-46; Reply, 24-28.

133

LimitationYu

[1c] said refractory metal nitride forming a top of said 
electrical contact and having a thickness greater than 
that of a bottommost layer of said plurality of metal 
layers.

✓

Stacks of the 
electrical contacts 

(230, 231)

Bottommost layer
(218)

Capping layer
(226)

Yu, Fig. 2E  (annotated).

Yu’s rationale for replacing polysilicon 
capping layer with TiN or TaN at 600Å: 

Yu’s metal based capping layer is 
thicker than the bottommost metal 

layer for entire range 50-1000Å

Capping layer (226)

Yu, ¶[0036] (annotated).

Yu, ¶[0029] (annotated).

Bottommost layer (218)

5B
Paragraph 36 of Yu shows the obviousness of 
a refractory metal nitride capping layer being 

thicker than a bottommost metal layer. 

’562 pat., Claim 1.

Reply, 27-28.
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Ground 5: Yu discloses claims 1-8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 33-46; Reply 24-28.

134

Capping layer (226)

Yu, ¶[0036] (annotated).

Yu discloses the disputed element in a single 
embodiment: a metal capping layer (TiN or TaN) 

with a thickness between 50 Å and 1,000 Å, 
which includes 600 Å, which is thicker than the 

bottommost layer (20 Å)

No motivation to combine or modify is required.
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Ground 5: Yu discloses claims 1-8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 33-46; Reply, 24-28.

135

LimitationYu

[1c] said refractory metal nitride forming a top of said 
electrical contact and having a thickness greater than 
that of a bottommost layer of said plurality of metal 
layers.

✓

Stacks of the 
electrical contacts 

(230, 231)

Bottommost layer
(218)

Capping layer
(226)

Yu, Fig. 2E (annotated).

Petition looked to Usui to 
confirm relationship between 
capping layer and bottommost 
layer, already disclosed by Yu, 

was known and obvious

Usui, 3:29-33 (annotated).

Usui, 4:5-8 (annotated).

Usui, Fig. 8 (annotated).

5B
Paragraph 36 of Yu shows the obviousness of 
a refractory metal nitride capping layer being 

thicker than a bottommost metal layer. 

’562 pat., Claim 1.
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Ground 5: Yu discloses claims 1-8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 33-46; Reply, 24-28.

136

LimitationYu

[1c] said refractory metal nitride forming a top of said 
electrical contact and having a thickness greater than 
that of a bottommost layer of said plurality of metal 
layers.

✓

Yu, Fig. 2E (annotated).

Stacks of the 
electrical contacts 

(230, 231)

Bottommost layer
(218)

Capping layer
(226)

Yu expressly discloses a refractory metal nitride capping layer thicker than 
a bottommost metal layer.

5A
The parties agree that Yu’s metal gate stacks 
have the same arrangement of layers as the 
claimed “electrode stack”. Pet., 33-46; Reply, 

24-27. 

5B
Paragraph 36 of Yu shows the obviousness of 
a refractory metal nitride capping layer being 
thicker than a bottommost metal layer. Pet., 

33-46; Reply, 27-28. 

’562 pat., Claim 1.

Page 136 of 166



 [1c], [13c] said refractory metal nitride / metal … having a thickness 
greater than that of a bottommost layer of said plurality of metal 
layers (Yu grounds)

Ground 5: Yu discloses claims 1-8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Patent Owner only disputes Yu shows one feature for 
claims 1 and 13

137

Yu expressly discloses a 
“refractory metal nitride … 

having a thickness greater than 
that of a bottommost layer of 
said plurality of metal layers”

Pet., 33-46, 54-55; Reply, 24-28; ’562 pat., Claims 1, 13.
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Ground 5: Yu discloses claims 1-8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 33-39, 46-48; ’562 pat., Claims 2, 3.

138

LimitationYu

[2] The electrical contact of claim 1, wherein said capping layer comprises titanium 
nitride (TiN).

✓
[3] The electrical contact of claim 1, wherein said capping layer comprises 
tantalum nitride (TaN).

✓

Yu, ¶[0036] (annotated).

Yu, Fig. 2E (annotated).

First metal layer 
(218)

Capping layer
(226)

Second metal layer
(220, 222)

Third metal layer
(224) The Petition shows: 

Yu discloses a capping layer comprising 
TiN or TaN

Pet., 46-48.
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Ground 5: Yu discloses claims 1-8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 33-37, 40-41, 48-53; ’562 pat., Claims 4-7.

139

Third metal layer (224)

Second metal layer (220,222)

First metal layer

Yu, ¶[0029] (annotated).

Yu, ¶[0033] (annotated).

Yu, ¶[0035] (annotated).

LimitationYu

[4] The electrical contact of claim 1, wherein said plurality of metal layers 
includes respective first, second (220,222), and third (224) metal layers, 
wherein said second metal layer is formed between said first metal layer and 
said third metal layer, and said capping layer is formed on said third metal 
layer.

✓

[5] The electrical contact of claim 4, wherein said first metal layer and said 
third metal layer (224) of said electrode stack comprise titanium (Ti).

✓
[6] The electrical contact of claim 4, wherein said second metal layer 
(220,222) of said electrode stack comprises aluminum (Al).

✓
[7] The electrical contact of claim 6, wherein said second metal layer 
(220,222) of said electrode stack further comprises silicon (Si).

✓

Yu, Fig. 2E (annotated).

First metal layer 
(218)

Capping layer
(226)

Second metal layer
(220, 222)

Third metal layer
(224)

The Petition shows: 
 Yu discloses claimed arrangement 

and composition of metal layers
and capping layer
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Ground 5: Yu discloses claims 1-8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 33-46, 53-55; ’562 pat., Claims 8, 13.

140

Yu, ¶[0023] (annotated).

LimitationYu

[8] The electrical contact of claim 1, wherein said electrical contact is configured 
for implementation on a group III-V semiconductor device.

✓
[13] An electrical contact for use on a group III-V semiconductor device … [Yu 
discloses body of claim 13, as explained for claim 1].

✓

Yu, Fig. 2E (annotated).

Group III-V semiconductor device
(210)

The Petition shows: 
 Yu discloses an electrical contact 

configured for implementation on a 
group III-V semiconductor device
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Ground 5: Yu discloses claims 1-8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 33-37, 53-55; ’562 pat., 
Claims 12, 17.

141

LimitationYu

[12] The electrical contact of claim 8, wherein said electrical contact is 
implemented with a gate insulator layer underlying said first metal layer of said 
electrode stack to provide an insulated gate electrode for said group III-V 
semiconductor device.

✓

[17] The electrical contact of claim 13, wherein said electrical contact is 
implemented with a gate insulator layer underlying a first metal layer of said 
electrode stack to provide an insulated gate electrode for said group III-V 
semiconductor device.

✓

Yu, Fig. 2E (annotated).

First metal layer 
(218)

Gate insulator layer 
(214, 216)

Second metal layer
(220, 222)

Third metal layer
(224)

Electrode stacks, Gate 
electrodes (230, 231)

The Petition shows: 
 Yu discloses an electrical contact implemented 

with a gate insulator underlying the first metal 
layer to provide an insulated gate electrode

Yu, ¶[0039] (annotated).

Yu, ¶[0029] 
(annotated).
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Ground 5: Yu discloses claims 1-8, 12, 13, and 17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 33-55; Reply, 24-28; ’562 pat., Claims 1-8, 12, 13, 17.

142

LimitationYu

[1p] An electrical contact for use on a semiconductor device, said electrical contact comprising:✓

[1a] an electrode stack including a plurality of metal layers and a capping layer formed over said plurality of metal 
layers;

✓

[1b] said capping layer consisting only of a refractory metal nitride,✓

[1c] said refractory metal nitride forming a top of said electrical contact and having a thickness greater than that 
of a bottommost layer of said plurality of metal layers.

✓

[2] The electrical contact of claim 1, wherein said capping layer comprises titanium nitride (TiN).✓

[3] The electrical contact of claim 1, wherein said capping layer comprises tantalum nitride (TaN).✓

[4] The electrical contact of claim 1, wherein said plurality of metal layers includes respective first, second 
(220,222), and third (224) metal layers, wherein said second metal layer is formed between said first metal layer 
and said third metal layer, and said capping layer is formed on said third metal layer.

✓

[5] The electrical contact of claim 4, wherein said first metal layer and said third metal layer (224) of said 
electrode stack comprise titanium (Ti).

✓

[6] The electrical contact of claim 4, wherein said second metal layer (220,222) of said electrode stack comprises 
aluminum (Al).

✓

[7] The electrical contact of claim 6, wherein said second metal layer (220,222) of said electrode stack further 
comprises silicon (Si).

✓

[8] The electrical contact of claim 1, wherein said electrical contact is configured for implementation on a group 
III-V semiconductor device.

✓

[12] The electrical contact of claim 8, wherein said electrical contact is implemented with a gate insulator layer 
underlying said first metal layer of said electrode stack to provide an insulated gate electrode for said group III-V 
semiconductor device.

✓

[13] An electrical contact for use on a group III-V semiconductor device … [Yu discloses body of claim 13, as 
explained for claim 1]

✓

[17] The electrical contact of claim 13, wherein said electrical contact is implemented with a gate insulator layer 
underlying a first metal layer of said electrode stack to provide an insulated gate electrode for said group III-V 
semiconductor device.

✓

Yu, Fig. 2E (annotated).

First metal layer 
(218)

Capping layer
(226)

Second metal layer
(220, 222)

Third metal layer
(224)
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Ground 6: Yu-Usui-Adesida renders obvious claims 9, 11, 14, and 16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 3.

Prior ArtBasisChallenged ClaimsGround

Usui§ 1021, 2, and 4-71

Usui and Yu§ 1033, 8, 12, 13, and 172

Usui, Yu, and Adesida§ 1039, 11, 14, and 163

Usui, Yu, and Sugimoto§ 10310 and 154

Yu and Usui§ 1031-8, 12, 13, and 175

Yu, Usui, and Adesida§ 1039, 11, 14, and 166

Yu, Usui, and Sugimoto§ 10310 and 157

Usui Grounds

Yu Grounds

143

To find claims 9, 11, 14, and 16 invalid over Yu, Usui, 
and Adesida (Ground 6), the Board need only agree 
that implementing Yu-Usui’s contact as a Schottky 
contact in a HEMT using the teachings of Adesida

would have been obvious.

Page 143 of 166



Ground 6: Yu-Usui-Adesida renders obvious claims 9, 11, 14, and 16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 37-39, 45-46, 55-61; 
Reply, 28-29; ’562 pat., Claims 
9, 11, 14, 16.

144

LimitationYu-Usui-Adesida

[9] The electrical contact of claim 8, wherein said group III-V semiconductor device comprises a high 
electron mobility transistor (HEMT).

✓
[11] The electrical contact of claim 8, wherein said electrical contact is implemented as a gate electrode 
making Schottky contact with said group III-V semiconductor device.

✓
[14] The electrical contact of claim 13, wherein said group III-V semiconductor device comprises a high 
electron mobility transistor (HEMT).

✓
[16] The electrical contact of claim 13, wherein said electrical contact is implemented as a gate electrode 
making Schottky contact with said group III-V semiconductor device.

✓

Yu, Fig. 2E.

Adesida, ¶[0031] (annotated).

Yu-Usui Adesida’s teachings

Usui, 3:29-37 (annotated).

Usui, 4:5-8 (annotated).

Motivation 
to Combine 

(MTC) 
Disputed 

HEMT

Schottky

Metal layers

Page 144 of 166



 Motivation to combine Yu with secondary references (grounds 6-7)

Ground 6: Yu-Usui-Adesida renders obvious claims 9, 11, 14, and 16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Patent Owner only disputes the motivation to combine 
Yu-Usui with Adesida for claims 9, 11, 14, and 16

Pet., 55-61; Reply, 28-29.
145

Petition shows it would have 
been obvious to implement Yu-

Usui’s contact as a Schottky 
contact in a HEMT using the 

teachings of Adesida
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Ground 6: Yu-Usui-Adesida renders obvious claims 9, 11, 14, and 16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 55-61; Reply, 28-29.

146

Patent Owner wrongly contends that 
Petitioner never modified Yu’s gate 
electrode to make Schottky contact

Petitioner’s real combination: Yu-Usui’s 
contact as a Schottky contact in a HEMT 

using the teachings of Adesida

POR, 71 (annotated).

Pet., 59 (annotated).

Pet., 59-60 (annotated).

Ex-2026, 196:25-197:3.

Yu, Fig. 2E. Usui, 3:29-37, 4:5-8.

Metal layers

Adesida, ¶[0031].

HEMT

Schottky

Yu-Usui Adesida’s teachings
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Ground 6: Yu-Usui-Adesida renders obvious claims 9, 11, 14, and 16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 147

Petitioner’s real combination: Yu-Usui’s 
contact as a Schottky contact in a HEMT 

using the teachings of Adesida

Yu, Fig. 2E. Usui, 3:29-37, 4:5-8.

Metal layers

Adesida, ¶[0031].

HEMT

Schottky

Yu-Usui Adesida’s teachings

Pet., 55-61; Reply, 28-29.

Pet., 59.

Pet., 60.

Ex-2026, 195:21-25.

Ex-2026, 196:5-7. Ex-2026, 196:25-197:3.
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Ground 6: Yu-Usui-Adesida renders obvious claims 9, 11, 14, and 16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 55-61.

Yu, Fig. 2E. Usui, 3:29-37, 4:5-8.

Metal layers

HEMT

Schottky

Motivation from 
petition 

Pet., 58 (annotated).

Adesida, ¶[0031].
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 Motivation to combine Yu with secondary references (grounds 6-7)

Ground 6: Yu-Usui-Adesida renders obvious claims 9, 11, 14, and 16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 55-61; Reply, 28-29.

149

Petition shows it would have 
been obvious to implement Yu-

Usui’s contact as a Schottky 
contact in a HEMT using the 

teachings of Adesida

Patent Owner only disputes the motivation to combine 
Yu-Usui with Adesida for claims 9, 11, 14, and 16
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Ground 6: Yu-Usui-Adesida renders obvious claims 9, 11, 14, and 16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 55-61; Reply, 28-29; 
’562 pat., Claims 9, 14.

150

LimitationYu-Usui-
Adesida

[9] The electrical contact of claim 8, wherein said group III-V semiconductor 
device comprises a high electron mobility transistor (HEMT).

✓
[14] The electrical contact of claim 13, wherein said group III-V semiconductor 
device comprises a high electron mobility transistor (HEMT).

✓

Yu-Usui-Adesida renders obvious claims 9 and 14

Adesida, ¶[0031] (annotated).

Yu, Fig. 2E. Usui, 3:29-37, 4:5-8.

Metal layers

Adesida, ¶[0031].

HEMT

Schottky
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Ground 6: Yu-Usui-Adesida renders obvious claims 9, 11, 14, and 16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 55-61; Reply, 28-29; 
’562 pat., Claims 11, 16.

151

LimitationYu-Usui-
Adesida

[11] The electrical contact of claim 8, wherein said electrical contact is implemented as a gate 
electrode making Schottky contact with said group III-V semiconductor device.

✓
[16] The electrical contact of claim 13, wherein said electrical contact is implemented as a gate 
electrode making Schottky contact with said group III-V semiconductor device.

✓

Yu-Usui-Adesida renders obvious claims 11 and 16

Adesida, ¶[0031]
(annotated).

Yu, Fig. 2E. Usui, 3:29-37, 4:5-8.

Metal layers

Adesida, ¶[0031].

HEMT

Schottky
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Ground 6: Yu-Usui-Adesida renders obvious claims 9, 11, 14, and 16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 55-61; Reply, 28-29;
’562 pat., Claims 9, 11, 14, 16.

152

LimitationYu-Usui-
Adesida

[9] The electrical contact of claim 8, wherein said 
group III-V semiconductor device comprises a high 
electron mobility transistor (HEMT).

✓

[11] The electrical contact of claim 8, wherein said 
electrical contact is implemented as a gate electrode 
making Schottky contact with said group III-V 
semiconductor device.

✓

[14] The electrical contact of claim 13, wherein said 
group III-V semiconductor device comprises a high 
electron mobility transistor (HEMT).

✓

[16] The electrical contact of claim 13, wherein said 
electrical contact is implemented as a gate electrode 
making Schottky contact with said group III-V 
semiconductor device.

✓

Usui, 3:29-37, 4:5-8.

Metal 
layers

Adesida, ¶[0031].

HEMT

SchottkyYu, Fig. 2E.

Page 152 of 166



Ground 7: Yu-Usui-Sugimoto renders obvious claims 10 and 15

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 3.

Prior ArtBasisChallenged ClaimsGround

Usui§ 1021, 2, and 4-71

Usui and Yu§ 1033, 8, 12, 13, and 172

Usui, Yu, and Adesida§ 1039, 11, 14, and 163

Usui, Yu, and Sugimoto§ 10310 and 154

Yu and Usui§ 1031-8, 12, 13, and 175

Yu, Usui, and Adesida§ 1039, 11, 14, and 166

Yu, Usui, and Sugimoto§ 10310 and 157

Usui Grounds

Yu Grounds

153

For Ground 7, the Board need only agree that it would 
have been obvious to make one change to Yu-Usui’s 

power electrode:
Mae ohmic contact following Sugimoto.

POR, 73.
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Ground 7: Yu-Usui-Sugimoto renders obvious claims 10 and 15

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 62-64; Reply, 29;
’562 pat., Claims 10, 15.

154

LimitationYu-Usui-Sugimoto

[10] The electrical contact of claim 8, wherein said electrical contact is 
implemented as a power electrode making ohmic contact with said group III-V 
semiconductor device.

✓

[15] The electrical contact of claim 13, wherein said electrical contact is 
implemented as a power electrode making ohmic contact with said group III-V 
semiconductor device.

✓

Yu-Usui’s power 
electrode

Sugimoto’s teachings of ohmic 
contact

Yu, Fig. 2E.
Usui, 3:29-37 (annotated).

Usui, 4:5-8 (annotated).

Metal layers

Motivation 
to Combine 

(MTC) 
Disputed 

Sugimoto, 9:48-50 (annotated).

ohmic
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Ground 7: Yu-Usui-Sugimoto renders obvious claims 10 and 15

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Patent Owner only disputes the motivation to 
combine Yu-Usui with Sugimoto for claims 10 and 15

Pet., 62-64; Reply, 29.
155

 Motivation to combine Yu with secondary references (grounds 6-7) Petition shows it would have 
been obvious to implement Yu-

Usui contact as an ohmic contact 
using the teachings of Sugimoto 
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Ground 7: Patent Owner invents their own combination of Yu, Usui, and 
Sugimoto

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 62-64; Reply, 29.

156

Usui, 3:29-37, 4:5-8.

Metal layers

Yu, Fig. 2E. Sugimoto, 9:48-50 (annotated).

ohmic

Yu-Usui’s power 
electrode

Sugimoto’s teachings of ohmic 
contact

Petitioner showed:
1. Yu discloses an electrical contact in group III-V device; 

Usui confirms obviousness of capping layer and 
bottommost layer thicknesses. 

(Ground 5, claims 1, 8, and 13)

2. It would have been obvious to make Yu-Usui’s power 
electrode make ohmic contact following Sugimoto. 

(Ground 7, claims 10 and 15)

Pet., 33-39, 41-46, 53-55, 62-64.
POR, 73 (annotated).

Patent Owner does not dispute 
obviousness of Yu as an ohmic contact
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Ground 7: Patent Owner invents their own combination of Yu, Usui, and 
Sugimoto

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 62-64; Reply, 29.

157

Patent Owner’s made-up 
combination: 

POR, 74 (annotated).

Petitioner’s real combination: Yu-Usui’s 
power electrode + Sugimoto’s ohmic 

teaching

Ex-2026, 198:3-8.

 Patent Owner’s arguments are non-
responsive because they address the 
wrong combination.

Usui, 3:29-37, 4:5-8

Metal layers

Yu, Fig. 2E

ohmic

Sugimoto, 9:48-50.

Pet., 63.

Reply, 29.
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Ground 7: Patent Owner invents their own combination of Yu, Usui, and 
Sugimoto

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 62-64; Reply, 29.

158

Usui, 3:29-37, 4:5-8.

Metal layers

Yu, Fig. 2E.

ohmic

Sugimoto, 9:48-50.

Pet., 64.
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Ground 7: Yu-Usui-Sugimoto renders obvious claims 10 and 15

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 62-64; Reply, 29.

Usui, 3:29-37, 4:5-8.

Metal layers

Yu, Fig. 2E.

ohmic

Sugimoto, 9:48-50.

Ex-1002, ¶55 (Decl. of Dr. Zhao) (annotated).

Ex-1002, ¶57 (Decl. of Dr. Zhao) (annotated); Ex-2026, 11:18-23.
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Ground 7: Yu-Usui-Sugimoto renders obvious claims 10 and 15

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 62-64; Reply, 29.

160

 Motivation to combine Yu with secondary references (grounds 6-7)

Petition shows it would have 
been obvious to implement Yu-

Usui contact as an ohmic contact 
using the teachings of Sugimoto 

Patent Owner only disputes the motivation to 
combine Yu-Usui with Sugimoto for claims 10 and 15
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Ground 7: Yu-Usui-Sugimoto renders obvious claims 10 and 15

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 62-64; Reply, 29; 
’562 pat., Claims 10, 15.

161

LimitationYu-Usui-Sugimoto

[10] The electrical contact of claim 8, wherein said electrical contact is 
implemented as a power electrode making ohmic contact with said group III-V 
semiconductor device.

✓

[15] The electrical contact of claim 13, wherein said electrical contact is 
implemented as a power electrode making ohmic contact with said group III-V 
semiconductor device.

✓

Yu-Usui-Sugimoto renders obvious claims 10 and 15

Usui, 3:29-37, 4:5-8.

Metal layers

Yu, Fig. 2E.
Sugimoto, 9:48-50 (annotated).

ohmic
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Ground 7: Yu-Usui-Sugimoto renders obvious claims 10 and 15

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 62-64; Reply, 29; ’562 pat., Claims 10, 15.

162

LimitationYu-Usui-
Sugimoto

[10] The electrical contact of claim 8, wherein said 
electrical contact is implemented as a power 
electrode making ohmic contact with said group III-
V semiconductor device.

✓

[15] The electrical contact of claim 13, wherein said 
electrical contact is implemented as a power 
electrode making ohmic contact with said group III-
V semiconductor device.

✓

Usui, 3:29-37, 4:5-8.

Metal layers

Yu, Fig. 2E.

ohmic
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Yu grounds: All claims invalid

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 3.

Prior ArtBasisChallenged ClaimsGround

Usui§ 1021, 2, and 4-71

Usui and Yu§ 1033, 8, 12, 13, and 172

Usui, Yu, and Adesida§ 1039, 11, 14, and 163

Usui, Yu, and Sugimoto§ 10310 and 154

Yu and Usui§ 1031-8, 12, 13, and 175

Yu, Usui, and Adesida§ 1039, 11, 14, and 166

Yu, Usui, and Sugimoto§ 10310 and 157

Usui Grounds

Yu Grounds

163
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Summary

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 164
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All claims invalid

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 3.

Prior ArtBasisChallenged ClaimsGround

Usui§ 1021, 2, and 4-71

Usui and Yu§ 1033, 8, 12, 13, and 172

Usui, Yu, and Adesida§ 1039, 11, 14, and 163

Usui, Yu, and Sugimoto§ 10310 and 154

Yu and Usui§ 1031-8, 12, 13, and 175

Yu, Usui, and Adesida§ 1039, 11, 14, and 166

Yu, Usui, and Sugimoto§ 10310 and 157

Usui Grounds

Yu Grounds

165
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Unrebutted Arguments

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Reply, 2-7, 10-14, 
27; see generally 
Sur-Reply.

166

Petitioner’s Argument:

Patent Owner seeks to limit the meaning of “electrode stack” to three example electrodes given in the specification: an ohmic
contact, a Schottky contact, or an  insulated gate.

The open-ended terms “comprising” and “including” means other components may be part of the “electrical contact” and 
“electrode stack.”

The dependent claims’ specific requirements for certain materials and layer arrangements in the electrode stack, for 
implementation as particular types of contacts and devices, do not limit the plain meaning of “electrode stack.”

The dependent claims implement the broader term “electrical contact” as an ohmic contact or Schottky contact, which does not 
specifically require the “electrode stack” make ohmic or Schottky contact.

“electrode stack” of the independent claims is broader than an insulated gate electrode.

The 562 specification does not define the term “electrode stack” or disavow its full scope.

Neither the claims nor the specification equate “electrical contact” and “electrode stack.”

The parties agree an interconnect provides electrical connections between semiconductor components.

Patent Owner construes “electrode stack” to require direct electrical contact with a nonmetallic component.

The patent claims a “semiconductor device” (claims 1, 13) without altering its meaning and does not limit the “electrical contact” 
or “electrode.”

Patent Owner does not dispute that Yu’s barrier 218 is a metal layer stacked along with the other metal layers.
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