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Overview of the ’294 Patent and the 
Admitted Prior Art  
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The ’294 patent

EX. 1001, Cover
5DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The patent describes and claims a 
Gallium Nitride (GaN) transistor with a 

purported lower gate leakage

Page 5 of 214



Patent has an incremental contribution to a single element

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Patent admits most elements were 
known/conventional; only modification 

is changing the cap layer Purportedly modified cap layer to be 
“compensated” or “semi-insulating;”
other elements admitted in Prior Art

EX. 1001 at Fig. 1 EX. 1001 at Fig. 2

Paper No. 1 at 2-5 
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Admitted Prior Art Has All But “compensated GaN”

7
77

Ex. 1001, Claim 1

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Prior art already has claimed substrate, 
transition, buffer, barrier, and gate contact 

Ex. 1001, Fig. 1
Paper No. 1 at 2-5 
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Claims at issue: 1-3 and 7-9

9

Conventional Passivation

Conventional Acceptors

Ex. 1001, Claims 1-3 and 7-9

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Conventional passivation 

Conventional acceptors

Conventional deep dopants 

Conventional insulators

Compensated layer

Semi-insulating layer

Most elements, including dependent claims, 
are undisputed; dispute focuses on 

“compensated” or “semi-insulating”

Patent Owner 
cancelled other 

claims (4-6, 10-12) 
in the non-

contingent motion 
to amend

Paper No. 31 at 1. 
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Invalidity Grounds
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Invalidity Grounds

10DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Paper No. 1 at 11 

Two invalidity grounds (one with 3 
parts), three references, all are 

undisputed prior art
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Smith Prior Art

Paper No. 1 at 17 

•Prior art §102(b)/(e): Published July 19, 2007
•Does not specify enhancement or depletion

• Discloses GaN HEMT transistors with multiple 
combinations capping layers.

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Smith discloses GaN transistors with all the 
conventional layers, and a cap layer that can be 
formed as “compensated” or “semi-insulating”

Ex. 1005 at Cover

Ex. 1005 at Fig. 2 (annotated)
11Page 11 of 214



Uemoto Prior Art

Ex. 1006 at Cover

12

•Prior Art §102(a)/(e): Published April 17, 2008
• Enhancement mode

•Discloses a device with the “compensated GaN 
layer” formed to minimize gate leakage current 

using H diffusion film

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Uemoto discloses GaN transistors with all the conventional 
layers and a H diffused layer where H passivates Mg. That 

layer is “compensated” and can be “semi-insulating”

Paper No. 1 at 20 Ex. 1006 at Fig. 7 (annotated)
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Kigami Prior Art

13

•Prior Art §102(a)/(e): Published September 21, 2006
•Enhancement mode

• Discloses a technique for localized passivation of Mg 
dopants in HEMTs using H plasma to increase 

resistance

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Ex. 1008 at Cover

Kigami discloses a technique for the specific issue of 
locally introducing H in GaN transistors to passivate 

dopants and increase resistivity

Ex. 1008 at Fig. 5Paper No. 1 at 18 
Page 13 of 214



Claim Construction / Interpretation
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1. Construction of “compensated GaN layer” (claim 1, [1e])

2. Construction of “a gate contact above the compensated GaN 
layer” (claim 1, [1f])

3. Interpretation of claims 1-3 as directed to enhancement-mode 
transistor

Three issues on construction and interpretation

15DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Paper No. 1 §VII; Paper No. 26 §II 
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2. Construction for “compensated GaN layer”

16

Claim Term Petitioner Patent Owner

“Compensated 
GaN Layer”

“a doped GaN 
layer formed 
with a step to 
passivate its 
impurities”

“a semiconductor GaN gate material 
in which one type of impurity (for 

example, donor) cancels the 
electrical effects of the other type of 

impurity (for example, acceptor).”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

ITC and Board (at 
institution) rejected 

EPC’s proposal to 
restrict “compensated 

GaN” to be “gate 
material”

ITC construed “compensated GaN” with 
a broader construction (the portion in 

green), which the prior art grounds 
meet

1. Compensated GaN layer 2. Gate Contact Above 3. Enhancement Mode

Paper No. 26 at §§II.B.1- II.B.2 
Ex. 1049 at 16-20; Ex. 2022 at §IV.B. 

Ex. 1049 at 18-19; Ex. 2022 §IV.B. 
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ITC construction: Not adopting EPC or Innoscience

17DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“Commission has determined to expressly 
adopt the construction proposed by OUII 
and construe ‘compensated GaN layer’ to 
mean ‘a GaN layer in which one type of 
impurity cancels the electric effects of 

another type of impurity.’” 

Paper No. 26 at §III.B.2; Ex. 1049 at 16-20; see also Ex. 2022 at 19-22. 

ITC did not adopt the private parties’ proposed 
construction adopting instead a different, broader 

construction using “cancel electric effects”

1. Compensated GaN layer 2. Gate Contact Above 3. Enhancement Mode

Ex. 1049 at 16-17

Page 17 of 214



ITC construction: Rejecting EPC construction

18DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“[T]here is nothing in that disclosure 
that requires the ‘compensated GaN 

layer’ to be a part of the gate 
contact. … Thus, it would be 

improper to limit the invention as 
EPC argues absent clear direction in 

the intrinsic evidence to do so.”

ITC noted it would be improper to require 
“Compensated GaN layer” to be part of the gate

1. Compensated GaN layer 2. Gate Contact Above 3. Enhancement Mode

Paper No. 26 at §III.B.2; Ex. 1049 at 16-20; see also Ex. 2022 at 19-22. 

Ex. 1049 at 19
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Comparing “Compensated GaN” constructions

19DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Claim Term Petitioner Patent Owner ITC

“Compensated 
GaN Layer”

“a doped GaN 
layer formed 
with a step to 
passivate its 
impurities”

“a semiconductor GaN gate 
material in which one type of 
impurity (for example, donor) 

cancels the electrical effects of 
the other type of impurity (for 

example, acceptor).”

“a GaN layer in which 
one type of impurity 
cancels the electric 

effects of another type 
of impurity”

ITC’s construction uses “cancels electrical effects” (like 
EPC’s) but is broader, removing “gate material” and not 

using Innoscience’s “step”

1. Compensated GaN layer 2. Gate Contact Above 3. Enhancement Mode

Paper No. 26 at §III.B.2
Page 19 of 214



Board’s Conclusion of “Compensated GaN” at Institution

20DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

At institution the Board, like the ITC, rejected 
EPC’s construction incorporating “gate material”

1. Compensated GaN layer 2. Gate Contact Above 3. Enhancement Mode

Paper No. 11 at 15 

Paper No. 26 at §III.B.2
Page 20 of 214



Meeting “compensated GaN” under either construction

21DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

At institution, Board didn’t adopt an express construction finding Grounds met 
“compensated GaN” under any construction for purposes of institution

1. Compensated GaN layer 2. Gate Contact Above 3. Enhancement Mode

Paper No. 26 at §III.B.3

Paper No. 11 at 19 

Paper No. 11 at 28 
Page 21 of 214



“Compensated GaN” Met under any construction

22DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Claim Term Petitioner Patent Owner ITC

“Compensated 
GaN Layer”

“a doped GaN 
layer formed 
with a step to 
passivate its 
impurities”

“a semiconductor GaN gate 
material in which one type of 
impurity (for example, donor) 

cancels the electrical effects of 
the other type of impurity (for 

example, acceptor).”

“a GaN layer in which 
one type of impurity 
cancels the electric 

effects of another type 
of impurity”

• Because the ITC construction is similar to EPC’s but broader (removing “gate material”) 
the grounds meet the ITC construction under the same rationale as in the Petition

As the ITC construction is broader, the Grounds also meet 
the “compensated GaN” under the ITC construction

1. Compensated GaN layer 2. Gate Contact Above 3. Enhancement Mode

Paper No. 26 at §III.B.3
Page 22 of 214



Need not construe if unnecessary to determine invalidity

23DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“[B]ecause no express construction is needed for our decision, we do not construe them. See 
Nidec Motor Corp. v. Zhongshan Broad Ocean Motor Co., 868 F.3d 1013, 1017 (Fed. Cir. 2017).’”

PNC Bank, N.A. v. United Servs. Auto. Ass’n, No. IPR2021-01073, 
Paper 72, 13 (P.T.A.B. Jan. 19, 2023).

Like at institution, if the Board finds Petitioner’s 
grounds meet “compensated GaN” under any 

construction, Board need not expressly construe

1. Compensated GaN layer 2. Gate Contact Above 3. Enhancement Mode

Paper No. 26 at §III.B.3
Page 23 of 214



“Compensated GaN”: Conclusion

24DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Claim Term Conclusion

“Compensated 
GaN Layer”

- Not restricted to “GaN gate material” as EPC proposes
- No need expressly construe if unnecessary for patentability  

As the ITC and the Board (at 
institution) concluded, 

“compensated GaN layer” is not 
restricted to “gate material”

Like at institution, express 
construction is only required if 

necessary, but here the 
grounds meet “compensated 

GaN layer” under any 
construction 

1. Compensated GaN layer 2. Gate Contact Above 3. Enhancement Mode

Paper No. 26 at §III.B.2-3
Page 24 of 214



Construction of element [1f]

25DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Compensated GaN layer Gate Contact Above Enhancement Mode1. Compensated GaN layer 2. Gate Contact Above 3. Enhancement Mode

Claim Term Petitioner Patent Owner

“A Gate 
Contact Above 

the 
Compensated 

GaN Layer”

No 
construction,

Plain & 
Ordinary

“a gate comprised of a gate contact 
and the compensated GaN layer”

Ex.  1049 at 19

EPC asks to rewrite 
[1f] attempting again 

to limit the 
“compensated” layer 
to be part of the gate

The ITC already declined to 
limit “compensated GaN layer” 

to be part of the gate finding 
there is nothing in the 

disclosure that supports such 
narrow construction  

Page 25 of 214



“Gate contact above” Has a Plain Meaning

26DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Compensated GaN layer Gate Contact Above Enhancement Mode1. Compensated GaN layer 2. Gate Contact Above 3. Enhancement Mode

As Dr. Shealy explained, EPC’s 
rewriting of [1f] is unwarranted, a 

POSITA would have readily 
understood the meaning of  “gate 

contact” and “above” with its 
ordinary meaning

Ex. 1033 at ¶12

Paper No. 26 at 3-4
Page 26 of 214



“Above” Has a Plain Meaning as “Higher Than”

27DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“Above” has a plain meaning 
(e.g., higher than) without 

limitations on being in contact 
or directly on. This term need 

not be construed

Compensated GaN layer Gate Contact Above Enhancement Mode1. Compensated GaN layer 2. Gate Contact Above 3. Enhancement Mode

Ex. 1027 at 3

Paper No. 26 §III.B; Paper No. 8 §I.A 

[1f]: “A Gate Contact Above the Compensated GaN Layer”

Page 27 of 214



EPC insists on “compensated GaN” being part of the gate

28DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Figure 2 is not “an embodiment” of the 
compensated GaN invention of the ‘294 

patent – it is the invention. 
Paper 32 at 5

… Petitioner contorts the plain 
meaning of “a gate contact above 
the compensated GaN layer,” so 
that the claims cover transistors 

that do not meet the goals of the 
invention, make it clear that a 
proper construction specifying 

that the gate contact and 
compensated GaN layer are part 
of a gate structure, is necessary. 

EPC seeks to rewrite [1f] based on a 
figure

EPC seeks to rewrite [1f] based 
on “goals of the invention”

Compensated GaN layer Gate Contact Above Enhancement Mode1. Compensated GaN layer 2. Gate Contact Above 3. Enhancement Mode

Ex. 1001 at Fig. 2 Paper 18 at 8

Paper 26 at §III.A-B
Page 28 of 214



EPC’s figure-based construction contradicts the patent

29DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Paper 26 §III.B.1

“The above description and drawings are only to be 
considered illustrative of specific embodiments, which 
achieve the features and advantages described herein. 

Modifications and substitutions to specific process 
conditions can be made. Accordingly, the embodiments 
of the invention are not considered as being limited by 

the foregoing description and drawings.”
Ex. 1001 at  5:3-9

The patent contradicts EPC, stating the invention should 
not be limited based on description or drawings. EPC 

“gate contact” improperly limits to an example

Compensated GaN layer Gate Contact Above Enhancement Mode1. Compensated GaN layer 2. Gate Contact Above 3. Enhancement Mode

Page 29 of 214



EPC’s figure construction is a “cardinal sin”

30DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EPC’s reading of the claim to be limited by patent drawings and 
descriptions, requiring the “compensated GaN” layer to be part 

of the gate based on Fig. 2, is the “cardinal sin of patent law.”

“The Texas Digital court explained that it advanced the methodology set forth in that opinion in 
an effort to combat what this court has termed “one of the cardinal sins of patent law—
reading a limitation from the written description into the claims.’”

                         Phillips v. AWH Corp., 415 F.3d 1303, 1320 (Fed. Cir. 2005).

Compensated GaN layer Gate Contact Above Enhancement Mode1. Compensated GaN layer 2. Gate Contact Above 3. Enhancement Mode

Paper 26 §III.B.1

Page 30 of 214



EPC’s “goals of the invention” contradicts the law

31DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EPC’s constructions ignoring the claim and rewriting 
[1f] based on “goals of the invention” “violates nearly 

every tenet of claim construction”

“The district court properly determined that ‘claim construction is a function of the words of 
the claim not the ‘purpose’ of the invention,’ and that Source's construction ‘violates nearly 
every tenet of claim construction and amounts to a wholesale judicial rewriting of the claim.’”       
                         

Source Vagabond Sys. Ltd. v. Hydrapak, Inc., 753 F.3d 1291, 1301 (Fed. Cir. 2014)

Paper No. 26 §III.A.

Compensated GaN layer Gate Contact Above Enhancement Mode1. Compensated GaN layer 2. Gate Contact Above 3. Enhancement Mode

Page 31 of 214



ITC ALJ declined to limit “compensated GaN” to only gate 

32DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Ex.  2022 at 20

At the ITC, the ALJ declined to 
limit “compensated GaN 

layer” to be part of the gate, 
finding EPC’s interpretation 

incorrect because the patent 
does not describe 

compensated GaN exclusively 
as part of the gate

Compensated GaN layer Gate Contact Above Enhancement Mode1. Compensated GaN layer 2. Gate Contact Above 3. Enhancement Mode

Paper No. 26 §III.B

Page 32 of 214



“Gate contact above”: Conclusion

33DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Claim Term Conclusion

“Compensated 
GaN Layer”

- Not restricted to “GaN gate material” as EPC proposes
- No need expressly construe if unnecessary for patentability  

“A Gate Contact 
Above the 

Compensated 
GaN Layer”

- “Compensated GaN” need not be comprised in the gate
- No need construe “above” because the term has plain and 

ordinary meaning

Like ITC, reject limiting 
compensated GaN to be 

part of the gate

No need to 
construe “above” it 
has a plain meaning

Compensated GaN layer Gate Contact Above Enhancement Mode1. Compensated GaN layer 2. Gate Contact Above 3. Enhancement Mode

Paper No. 26 §III.B
Page 33 of 214



3. Interpretation as enhancement mode

34DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Enhancement Mode

Claim Term Petitioner Patent Owner

?
Not limited to 

enhancement-mode 
devices 

Directed to enhancement-
mode transistor

Compensated GaN layer Gate Contact Above Enhancement Mode1. Compensated GaN layer 2. Gate Contact Above 3. Enhancement Mode
Without identifying 

any term to construe, 
EPC proposes to limit 
the claims to e-mode 

devices

The ITC ALJ already 
declined EPC’s e-mode 
interpretation because 
it would be one of the 
“cardinal sins” of claim 

constructionEx.  2022 at 94

Page 34 of 214



EPC’s enhancement mode interpretation is incorrect

35DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

First, although the title of the ’294 patent is 
directed to a “Compensated Gate MISFET,” 

claim 1 is more broadly directed to “[a] 
column III Nitride transistor.” Ex. 1001, 

5:12, code (54). 

EPC argues claims are limited to 
enhancement mode but as the Board noted, 
claim 1 is more broadly directed to “column 

III Nitride,” not enhancement mode 

Compensated GaN layer Gate Contact Above Enhancement Mode1. Compensated GaN layer 2. Gate Contact Above 3. Enhancement Mode

Paper No. 26 §III.C

Paper No. 11 at 13. 
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EPC’s enhancement mode interpretation is incorrect

36DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The claim is not limited to enhancement 
mode devices, even EPC’s expert (Dr. 

Schubert) admits the patent describes both 
E-mode and D-mode operations

“The ’294 Patent describes 
improvements to conventional E-mode 

and D-mode GaN transistors. See Ex. 
1001 at 1:13-18, 4:55-57.”

Compensated GaN layer Gate Contact Above Enhancement Mode1. Compensated GaN layer 2. Gate Contact Above 3. Enhancement Mode

Paper No. 26 §III.C

Ex. 2009 ¶48 
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EPC’s “interpretation” contradicts the specification

37DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“By appropriate application of gate voltage, the device 
can be changed to a depletion mode device, such that 

it is on at 0V on the gate.”

EPC’s proposed enhancement-mode 
“interpretation” contradicts embodiments in the 

specification

Compensated GaN layer Gate Contact Above Enhancement Mode1. Compensated GaN layer 2. Gate Contact Above 3. Enhancement Mode

Paper No. 26 §III.C

Ex. 1001 at 4:55-60

Page 37 of 214



ITC ALJ declined to limit to “enhancement mode”

38DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

At the ITC, the ALJ 
declined to limit claims 
to enhancement-mode 

devices concluding 
“claim 1 is not limited 
on an enhancement-

mode device”

Compensated GaN layer Gate Contact Above Enhancement Mode1. Compensated GaN layer 2. Gate Contact Above 3. Enhancement Mode

Paper No. 26 §III.C

Ex. 2022 at 94 
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Conclusions on claim construction issues

39DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Claim Term Conclusion
“Compensated 

GaN Layer”
- Not restricted to “GaN gate material” as EPC proposes

- No need expressly construe if unnecessary for patentability  
“A Gate Contact 

Above the 
Compensated 

GaN Layer”

- “Compensated GaN” need not be comprised in the gate
- No need construe “above” because the term has plain and 

ordinary meaning

All these 
conclusions 

are 
consistent 

with the ITC 
Opinion

Interpretation Conclusion

Claims 1-3 - Not limited to enhancement-mode devices. 

Compensated GaN layer Gate Contact Above Enhancement Mode1. Compensated GaN layer 2. Gate Contact Above 3. Enhancement Mode

Paper No. 26 at §III
Page 39 of 214



Ground 2

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 40Page 40 of 214



Why are we starting with Ground 2?

41DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Paper No. 1 at 11 

Because unlike Smith, invalidity based on Uemoto was litigated 
at the ITC. The ITC already resolved the key issues on Uemoto 

streamlining issues here.

Page 41 of 214



Ground 2: 
Overview and disputed elements

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 42Page 42 of 214



Grounds 1: Claim 1-3 Obviousness based on Uemoto

43

Undisputed: multiple transition 
layers in combination with Smith. 

1p A column III-Nitride transistor comprising:

1a a substrate,

1b a set of III-N transition layers above the substrate,

1c a III-N buffer layer above the set of transition layers,

1d a III-N barrier layer above the buffer layer,

1e a compensated GaN layer above the barrier layer, and

1f a gate contact above the compensated GaN layer.

2
The transistor of claim 1, wherein the compensated GaN 
layer contains acceptor type dopant atoms passivated with 
hydrogen.

3 The transistor of claim 2, where the acceptor type atoms are 
selected from the group consisting of Mg, Zn, Be and Ca.

EPC only disputes the “compensated GaN” [1e] and the position of the 
“compensated GaN” in [1f], no dispute for other elements

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Paper No. 1 §IX.B-D
Page 43 of 214



Uemoto discloses the same materials/doping 

44

’294 Patent Uemoto
“a substrate 31 that may comprise, for example, silicon Si, silicon carbide 
SiC or sapphire.” Ex. 1001 at 2:57-59

“a substrate 11 is made of silicon and its principal plane is the (111) plane.” Ex. 
1006 [0031]

“Transition layers 32 may comprise, for example, AlN or AlGaN, with a 
thickness of between 0.1 to 1.0 μm.” Ex. 1001 at 1:56-2:2

“A buffer layer 12 of AlN having a thickness of 100 nm is formed on the 
principal plane of the substrate 11.” Ex. 1006 [0031]

“A buffer layer 33 separates the transition layers 32 from a barrier layer 34. 
The buffer layer 33 is preferably formed of InAlGaN with any concentration 
of In and Al (including 0% In and/or Al) and has a thickness between 0.5 
and 3 μm. ” Ex. 1001 at 2:63-66

“A first nitride semiconductor layer 13 of undoped GaN having a thickness of 2 
μm.” Ex. 1006 [0032]

“The barrier layer 34 is formed of AlGaN and has a thickness between 
0.005 and 0.03 μm and an Al percentage of about 10% to 50%.” Ex. 1001 at 
2:66-7:1

“a second nitride semiconductor layer 14 of undoped Al0.15Ga0.85N having a 
thickness of 25 nm.” Ex. 1006 [0032]

“Compensated semiconductor layer 38 preferably comprises AlGaN or GaN 
with a deep level passivated p-type impurity such as, for example, Mg, Zn, 
Be, Cd, or Ca.” Ex. 1001 at 3:10-14

“ a third nitride semiconductor layer 15 is formed which is made of 
Al0.15Ga0.85N doped with magnesium (Mg) and has a thickness of 200 nm” and 
“the third nitride semiconductor layer may be made of GaN without Al.” Ex. 
1006 [0033], [0054]

“A gate contact 37, formed of for example, Ta, Ti, TiN, W, or WSi2, and 
having a thickness of between 0.05 and 1.0 μm, is provided between the 
source and drain contacts.” Ex. 1001 at 3:4-7

“The gate electrode 20 is made of palladium (Pd), and comes into ohmic 
contact with the control region 15 a.” Ex. 1006 [0034]

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Uemoto is very close: same layer arrangement, same description of materials & dopants
Paper No. 1 §IX.B-D

Page 44 of 214



Grounds 1: Claim 7-9 Obviousness based on Uemoto

45DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

7p A column III Nitride transistor comprising:

7a a substrate,

7b a set of III-N transition layers above the substrate,

7c a III-N buffer layer above the set of transition layers,

7d a III-N barrier layer,

7e a semi-insulating III-N layer above the barrier layer, and

7f a confinement layer above the semi-insulating III-N layer.

8
The transistor of claim 7, wherein the semi-insulating III-N 
layer contains deep acceptor type dopant atoms selected 
from the group consisting of C, Fe, Mn, Cr and V..

9 The transistor of claim 7, wherein the confinement layer is 
made of SiN, SiO2, Al2O3, HfO2, Ga2O3, or InAlGaN.

EPC disputes the Uemoto ground meets the “semi-
insulating” limitation [7e], no dispute for other limitations

Semi-insulating from Smith’s co-
doping (e.g., adding deep 

dopants)

Paper No. 1 §IX.H-J
Page 45 of 214



Uemoto discloses the same materials

46DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

’294 Patent Uemoto
“Semi-insulating layer 39 may comprise, for 
example, AlGaN or GaN, with deep level 
impurity atoms, for example, C, Fe, Mn, Cr, V, 
or Ni.” Ex. 1001 at 3:57-59.

“a third nitride semiconductor layer 15 is formed which is made of Al0.15Ga0.85N doped 
with magnesium (Mg) and has a thickness of 200 nm.” Ex. 1006 [0033]

“a confinement layer is placed above the 
semi-insulating layer and below the gate 
contact layer. This confinement layer can be 
composed of AlGaN, SiN, SiO2, or other 
insulating material.” Ex. 1001 at 4:33-35

“a hydrogen diffusion film 17 for supplying hydrogen. It is sufficient that the hydrogen 
diffusion film 17 is deposited by, for example, a plasma enhanced CVD method and made 
of silicon nitride (SiN).” Ex. 1006 [0063]

Uemoto is close: same layer arrangement, same description of materials, 
different doping. The patent describes “C, Fe, Mn, Cr, V, or Ni,” Uemoto 

describes only “Mg.” But using another dopant in Uemoto was obvious as 
demonstrated by the undisputed Uemoto/Smith combination

Paper No. 1 §IX.H-J
Page 46 of 214



Ground 2: 
The ITC Opinion

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 47Page 47 of 214



ITC’s Evaluation of Invalidity Grounds

48DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Paper No. 1 at 11 

Page 48 of 214



Summary of ITC’s Opinion About Uemoto without Smith

49DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

1p A column III-Nitride transistor comprising:

1a a substrate,

1b a set of III-N transition layers above the substrate,

1c a III-N buffer layer above the set of transition layers,

1d a III-N barrier layer above the buffer layer,

1e a compensated GaN layer above the barrier layer, and

1f a gate contact above the compensated GaN layer.

2
The transistor of claim 1, wherein the compensated GaN 
layer contains acceptor type dopant atoms passivated 
with hydrogen.

3
The transistor of claim 2, where the acceptor type atoms 
are selected from the group consisting of Mg, Zn, Be and 
Ca.

ITC Opinion

ITC found Uemoto by itself 
anticipated (§102) all elements 
in claims 1-3 but for the “set of 

III-N transition layers”

Paper No. 1 §IX.B-D; Ex. 2022 §V.A. 
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ITC’s Opinion about Uemoto on transition Layers

50DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Applying a “clear and convincing” standard,  ITC found Uemoto by 
itself did not meet the “set of III-N transition layers”

Ex. 2022 at 87 

Page 50 of 214



Ground 2 here is different, adding Smith’s transition layers

51DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Here ground 2 is not Uemoto by itself, Ground 2 is 
Uemoto + Smith using Smith to include multiple 

transition layers. This addresses the ALJ’s concerns

Paper No. 1 §IX.B.3

Paper No. 1 at 70

EPC does not challenge, and waived 
any argument against, this Uemoto + 

Smith combination
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ITC Opinion vs. Disputed issues in Ground 2

52DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The ITC found Uemoto failed to anticipate only one element [1b], but [1b] is 
undisputed in Ground 2 (Uemoto + Smith) and the combination is also undisputed

ITC Opinion Uemoto Disputed Issues for Ground 2
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Ground 2: 
2 combinations of Uemoto with Smith

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 53Page 53 of 214



Combination 1: Adding multiple transition layers from Smith

54DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“Optional buffer, nucleation and/or transition 
layers (not shown) may be provided on 

the substrate 10. For example, an AlN buffer 
layer may be provided to provide an appropriate 
crystal structure transition between the silicon 

carbide substrate and the remainder of the 
device. Additionally, strain balancing transition 
layer(s) may also be provided as described, for 

example, in commonly assigned U.S. Patent 
Publication No. [Saxler015].”

Ground 2: Modifying Uemoto to include the strain balancing transition 
layers that Smith (incorporating Saxler015) describes prevent cracking

Smith [0070]

EPC does not dispute, and waived any 
argument against, the proposed use of 

Smith’s transition layers
Paper No. 1 at 62-64

Ex. 1005 ¶[0070]
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Motivation to Combine Uemoto with Smith transition layers

55DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

1. Analogous art: Both describe III-Nitride transistors

2. KSR known technique applied to known device: Smith’s 
transition layers technique for appropriate crystal 
structure transition. 

3. KSR’s some teaching, suggestion, motivation (TSM): 
Smith teaches transition layers improve robustness in 
devices like Uemoto’s

4. Reasonable expectation of success: Transition layers 
were conventional, POSITA had reasonable expectation 
of success in incorporating Smith’s transition layers

5. EPC does not dispute

Same transistors  Obvious to combine 

Known technique, known device 
 Obvious to combine 

Uemoto/Smith some TSM  
Obvious to combine 

Expectation of success to include 
transition layers  Obvious to 

combine 

EPC does not dispute the combination
Obvious to combine 

Paper No. 1 §VIII.C.2; Paper No. 26 §V.E 
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Combination 2: Applying Smith’s co-doping (claim 7)

56DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Ground 2: Applying Smith’s co-doping to Uemoto. Smith (incorporating 
Saxler874) describes co-doping as beneficial to improve predictability 

and minimize variations between processing runs

Smith ¶[0085] (Saxler874 ¶[0018])

EPC does not dispute, and waived any argument against, 
the proposed use of Smith’s co-doping in Uemoto

Embodiments of the present invention may 
utilize co-doping of a Group III nitride layer 
with a shallow level dopant and a deep level 

dopant to provide a predictable characteristic 
of a semi-insulating Group III nitride layer.

Paper No. 1 at 64-66

Ex. 1005 ¶[0085] (Ex. 1016 ¶[0018])
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Motivation to Combine Uemoto with Smith co-doping

57DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

1. Analogous art: Both describe III-Nitride transistors

2. KSR substitution of doping techniques: Substituting 
Uemoto’s Mg doping with Smith’s co-doping

3. KSR’s some teaching, suggestion, motivation (TSM): 
Smith teaches co-doping would reduce variations 
between runs

4. Reasonable expectation of success: POSITA had 
reasonable expectation of success in incorporating 
Smith’s co-doping

5. EPC does not dispute

Same transistors  Obvious to combine 

Simple substitution  Obvious to 
combine 

Uemoto/Smith some TSM  
Obvious to combine 

Expectation of success to make a 
semi-insulating co-doped layer 

Obvious to combine 

EPC does not dispute the combination
Obvious to combine 

Paper No. 1 §VIII.C.2; Paper No. 26 §V.E 
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Ground 2: 
Outstanding Issues
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Ground 2: Issues to resolve

59

Issue EPC’s Argument Correct Resolution
For Claim 1: 

Does Uemoto’s layer 15b 
meet the “compensated 

GaN”?

Uemoto’s layer 15b is not 
“compensated GaN” because 
it does not deplete the 2DEG

As EPC’s expert admitted twice, 
Uemoto’s layer 15b is “compensated 

GaN.” EPC’s 2DEG argument is 
completely divorced from the claim.  

For Claim 1:
Does Uemoto meet the 
position requirement of 
gate contact “above” the 

“compensated GaN”?

“above” should be interpreted 
as being part of the 
“functional gate.” 

In Uemoto the gate is plainly “above” 
layer 15b. EPC’s arguments is divorced 

from the claims and based on its 
improper construction.

For Claim 7:
Does Uemoto/Smith 
disclose the “semi-
insulating”  layer? 

Smith only teaches regions of 
different dopant 

concentrations and there is no 
motivation to use Saxler’s co-

doping in Smith

Smith expressly discloses co-doping for 
nitride layers, like Uemoto’s layer 15, 

improve stability. 
Saxler874 is part of Smith, there is no 

combination.

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Paper No. 26 §VI

ITC resolved

ITC resolved
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Issue 1: Uemoto’s layer 15b meets “compensated GaN”

60DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“a high resistive region 15 b in which Mg is not activated 
to offer a higher resistance than the control region 15 a.”

Referring to FIG. 7, in the transistor according to the third 
embodiment, the top of the third nitride semiconductor 
layer 15 is formed with not a hydrogen diffusion barrier 

film but a hydrogen diffusion film 17 for supplying 
hydrogen…. hydrogen from the hydrogen diffusion film 
17 is supplied during a thermal treatment for selectively 

inactivating impurities.

Uemoto’s 15b has Mg passivated with intentionally introduced H to 
increase resistivity meeting “compensated GaN” under any construction

Uemoto

1. “Compensated GaN” 2. Position of the compensated layer 3. Semi-insulating layer

Ex. 1006 ¶[0033]

Ex. 1006 ¶[0063]Paper No. 1 at 72-74
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EPC’s expert admitted: 15b meets the “compensated GaN”

61DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EPC’s expert at ITC Hearing

As EPC’s expert admitted Uemoto’s 15b has Mg and H, is passivated, and is 
non-conductive: “it meets the claim term compensated gallium nitride”

EPC’s expert admitted 15b 
admission that 15b is 
claimed compensated 

GaN

1. “Compensated GaN” 2. Position of the compensated layer 3. Semi-insulating layer

Paper No. 26 at 22 Ex. 2017, 1034:1-7
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EPC’s expert admits again: 15b meets the “compensated GaN”

62DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EPC’s expert at  ITC Hearing

As EPC’s expert admitted again Uemotos’ 15b has Mg passivated with H: 
“that’s the compensated gallium nitride layer”

1. “Compensated GaN” 2. Position of the compensated layer 3. Semi-insulating layer

Paper No. 26 at 22

Ex. 2016, 964:1-7

EPC’s expert admitted 15b 
is the compensated GaN 

“we’re looking for”
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EPC’s alleged no 2DEG distinction 

63DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

… but nothing in the claim requires a 2DEG 
functionality, the claim does not require 
the “compensated GaN” have no 2DEG

EPC’s Incorrect Argument

EPC’s 2DEG distinction contradicts its own 
expert admission that layer 15b is the 

compensated GaN …

1. “Compensated GaN” 2. Position of the compensated layer 3. Semi-insulating layer

Paper No. 26 at 22-23

Paper No. 18 at 51 
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EPC’s argument Uemoto’s 15b does not deplete 2DEG

64DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

As the ITC judge concluded, EPC’s 2DEG requirement is not required by the claim, 
based on an improper construction, and irrelevant because “claim 1 does not 

recite a particular manner of operating the transistor”

CALJ’s Opinion

1. “Compensated GaN” 2. Position of the compensated layer 3. Semi-insulating layer

Paper No. 26 at 22-23

Ex. 2022 at 81 
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Issue 2: Uemoto’s meets position requirement

65DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

In Uemoto the “Gate electrode 20” is plainly above layer 
15b. In Uemoto [1f]: “a gate contact [gate electrode 20] 

above the compensated GaN layer [layer 15b].”

Just like the ball is above the table, 
gate electrode 20 is above layer 15b

1. “Compensated GaN” 2. Position of the compensated layer 3. Semi-insulating layer

Paper No. 26 at 23-25; Paper No. 8 at 1-3 

Ex. 1027 at 3
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Uemoto’s 15b is even, partially, directly below and in contact

66DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Uemoto describes gate electrode 20—at least partially—directly 
on top and in contact with region 15b.

Not required in the claim, but in addition to disclosing gate 
electrode 20 “above” layer 15b, Uemoto also shows 20 

directly on top and in contact with 15b

1. “Compensated GaN” 2. Position of the compensated layer 3. Semi-insulating layer

Paper No. 26 at 24-25; Paper No. 8 at 5-7
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EPC’s expert admits gate electrode is above 15b 

67DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

There is no need for “narrative support” 
and arguments about functionality are 

divorced from the claim

EPC’s expert admits gate electrode 20 is above 
region 15b (even if a small region)

1. “Compensated GaN” 2. Position of the compensated layer 3. Semi-insulating layer

EPC’s expert at  ITC Hearing

Ex. 2016 at 965:3-19 
Paper No. 26 at 24-25; Paper No. 8 at 5-7
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EPC’s expert admits gate electrode is above 15b 

68DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Well-settled, going even back to CCPA and in the MPEP, that 
features shown in prior art drawings need not be described in 

the specification to be prior art disclosure

When the reference is a utility patent, it does not matter that the feature shown is unintended 
or unexplained in the specification. The drawings must be evaluated for what they reasonably 
disclose and suggest to one of ordinary skill in the art. In re Aslanian, 590 F.2d 911, 200 USPQ 
500 (CCPA 1979). 

Manual of Patent Examining Procedure (MPEP) §2125 (Drawings as Prior Art) 

1. “Compensated GaN” 2. Position of the compensated layer 3. Semi-insulating layer

Paper No. 26 at 25
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Even EPC’s drawing shows electrode 20 is above layer 
15b, EPC’s arbitrary distinction of “functional gate” is 

not borne in the record

EPC’s argument layer 15b is not part of the “functional” gate

69DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

As the ITC Judge concluded, EPC’s “functional gate” distinction is 
“not persuasive” because the claim only requires one layer “above” 

the other; the claim is directed to structure, not function 

EPC Incorrect Argument CALJ’s Opinion

1. “Compensated GaN” 2. Position of the compensated layer 3. Semi-insulating layer

Paper No. 26 at 23-25

Paper No. 32 at 21

Ex. 2022 at 83 

vs.
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Issue 3: Does Uemoto/Smith yield semi-insulating layer?

70DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

…the doped region 40 is doped with a deep level dopant, such as Fe, C, V, Cr, Mn, Ni 
and/or Co. The dopant may be incorporated into the cap layer 34 during deposition 

or growth of the cap layer 34, 34′ … Techniques for co-doping Group III-nitride 
materials are described, for example, in U.S. patent application Ser. No. [Saxler874], 

filed Jan. 7, 2004 entitled “CO-DOPING FOR FERMI LEVEL CONTROL IN SEMI-
INSULATING GROUP III NITRIDES,” the disclosure of which is incorporated herein as if 

set forth in its entirety. 

Embodiments of the present invention provide Semi-insulating Group III nitride 
Semiconductor layers and methods of fabricating Semi-insulating Group III nitride 

layers.
Ex.1016 ¶[0005] 

Ex.1005 ¶[0085] 

Smith [0085]

Saxler874 [0005]

Uemoto does not disclose semi-insulating, but Smith discloses a method for forming cap 
layers with co-doping: a “method[] of fabricating Semi-insulating Group III nitride layers.”

Paper No. 1 §VIII.G.6 ; Paper No. 26 §V.D

1. “Compensated GaN” 2. Position of the compensated layer 3. Semi-insulating layer
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In the combination we apply this co-doping to Uemoto

71DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

As Dr. Shealy explains, to a POSITA it was obvious to use 
Smith’s co-doping in Uemoto to “form a stable semi-

insulating layer”

EPC doesn’t argue against the combination or 
the motivation to combine

Paper No. 1 at 64-66

Ex. 1033 ¶[0224]
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What does EPC argue? 

72DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EPC argues Smith’s co-doping is different than Saxler874’s and 
Innoscience did not provide a motivation to apply Saxler874 to Smith

Paper No. 26 at 16-18

EPC’s description of Saxler874 co-doping EPC’s description of Smith co-doping

Paper No. 18 at 18-19

Paper No. 18 at 19

EPC notes Saxler874 teaches 
making a semi-insulating layer

EPC believes Saxler874 would 
need to be combined with 

Smith
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But Saxler874 & Smith are the same

73DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“Incorporation by reference provides ‘a method for integrating material from various 
documents into a host document[]. . . by citing such material in a manner that makes clear that 
the material is effectively part of the host document as if it were explicitly contained therein.’ 
Advanced Display Sys., Inc. v. Kent State Univ., 212 F.3d 1272, 1282 (Fed. Cir. 2000).”
                         

Paice LLC v. Ford Motor Co., 881 F.3d 894, 906–07 (Fed. Cir. 2018)
Paper No. 26 §V.D

Techniques for co-doping Group III-nitride materials are described, for 
example, in U.S. patent application Ser. No. 10/752,970 [Saxler874], filed 
Jan. 7, 2004 entitled “CO-DOPING FOR FERMI LEVEL CONTROL IN SEMI-

INSULATING GROUP III NITRIDES,” the disclosure of which is incorporated 
herein as if set forth in its entirety. 

Ex. 1005 ¶[0085] 

Saxler874 and Smith cannot disclose different co-doping because they are the same. 
There is no need to modify Smith with Saxler874 for a semi-insulating cap; Smith 

incorporates Saxler874’s co-doping for semi-insulating cap layers 

Smith [0085]

1. Smith discloses Compensated GaN layer 2. Smith discloses Semi-insulating layer
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Uemoto/Smith meet [7e]

74DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

7p A column III Nitride transistor comprising:

7a a substrate,

7b a set of III-N transition layers above the substrate,

7c a III-N buffer layer above the set of transition layers,

7d a III-N barrier layer,

7e a semi-insulating III-N layer above the barrier layer, and

7f a confinement layer above the semi-insulating III-N layer.

8
The transistor of claim 7, wherein the semi-insulating III-N 
layer contains deep acceptor type dopant atoms selected 
from the group consisting of C, Fe, Mn, Cr and V..

9 The transistor of claim 7, wherein the confinement layer is 
made of SiN, SiO2, Al2O3, HfO2, Ga2O3, or InAlGaN.

Semi-insulating from Smith’s co-
doping (e.g., adding deep 

dopants)

Paper No. 1 §IX.H-J

Smith (incorporating Saxler874) expressly teaches co-doping that results in a semi-
insulating layer and there is no dispute about the application of Smith to Uemoto

Uemoto/Smith meet the only 
disputed limitation
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Ground 2: Issues to resolve

75

Issue EPC’s Argument Correct Resolution
For Claim 1: 

Does Uemoto’s layer 15b 
meet the “compensated 

GaN”?

Uemoto’s layer 15b is not 
“compensated GaN” because 
it does not deplete the 2DEG

As EPC’s expert admitted twice, 
Uemoto’s layer 15b is “compensated 

GaN.” EPC’s 2DEG argument is 
completely divorced from the claim.  

For Claim 1:
Does Uemoto meet the 
position requirement of 
gate contact “above” the 

“compensated GaN”?

“above” should be interpreted 
as being part of the 
“functional gate.” 

In Uemoto the gate is plainly “above” 
layer 15b. EPC’s arguments is divorced 

from the claims and based on its 
improper construction.

For Claim 7:
Does Uemoto/Smith 
disclose the “semi-
insulating”  layer? 

Smith only teaches regions of 
different dopant 

concentrations and there is no 
motivation to use Saxler’s co-

doping in Smith

Smith expressly discloses co-doping for 
nitride layers, like Uemoto’s layer 15, 

improve stability. 
Saxler874 is part of Smith, there is no 

combination.

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Paper No. 26 §VI

Yes. Even EPC expert admitted

Yes. Electrode 20 is plainly “above” 15b

Yes. Combination’s co-doping makes the layer semi-insulating

ITC resolved

ITC resolved
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Ground 1:
Overview & Disputed Elements
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Grounds 1: Claim 1-3 Obviousness based on Smith

77

Transition layers. Ex-1005, 10: 23-24 
(“transition layers (not shown) may be 

provided on the substrate 10.”) 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Paper No. 1 §VIII.D-F

1p A column III-Nitride transistor comprising:

1a a substrate,

1b a set of III-N transition layers above the substrate,

1c a III-N buffer layer above the set of transition layers,

1d a III-N barrier layer above the buffer layer,

1e a compensated GaN layer above the barrier layer, and

1f a gate contact above the compensated GaN layer.

2
The transistor of claim 1, wherein the compensated GaN 
layer contains acceptor type dopant atoms passivated with 
hydrogen.

3 The transistor of claim 2, where the acceptor type atoms are 
selected from the group consisting of Mg, Zn, Be and Ca.

EPC disputes the Smith grounds meet 
the “compensated GaN” limitation, no 

dispute in other limitations
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Smith discloses the same materials/doping for each element

78DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

’294 Patent Smith
“a substrate 31 that may comprise, for example, silicon Si, 
silicon carbide SiC or sapphire.” Ex. 1001 at 2:57-59

“substrate 10 is provided on which nitride based devices may be formed. In particular embodiments of the present 
invention, the substrate 10 may be a semi-insulating silicon carbide (SiC) substrate that may be, for example, 4H 
polytype of silicon carbide.” Ex. 1005 [69]

“Transition layers 32 may comprise, for example, AlN or 
AlGaN, with a thickness of between 0.1 to 1.0 μm.” Ex. 1001 
at 1:56-2:2

“Optional buffer, nucleation and/or transition layers (not shown) may be provided on the substrate 10. For example, 
an AlN buffer layer may be provided to provide an appropriate crystal structure transition between the silicon carbide 
substrate and the remainder of the device. Additionally, strain balancing transition layer(s) may also be provided as 
described, for example, in commonly assigned U.S. Patent Publication No. 2003/0102482A1.” Ex. 1005 [0070]

“A buffer layer 33 separates the transition layers 32 from a 
barrier layer 34. The buffer layer 33 is preferably formed of 
InAlGaN with any concentration of In and Al (including 0% In 
and/or Al) and has a thickness between 0.5 and 3 μm. ” Ex. 
1001 at 2:63-66

“the channel layer 20 is a Group III-nitride, such as AlxGa1-xN where 0≦x<1, provided that the energy of the 
conduction band edge of the channel layer 20 is less than the energy of the conduction band edge of the barrier 
layer 22 at the interface between the channel and barrier layers. In certain embodiments of the present invention, 
x=0, indicating that the channel layer 20 is GaN. The channel layer 20 may also be other Group III-nitrides such as 
InGaN, AlInGaN or the like.” Ex. 1005 [0074]

“The barrier layer 34 is formed of AlGaN and has a thickness 
between 0.005 and 0.03 μm and an Al percentage of about 
10% to 50%.” Ex. 1001 at 2:66-7:1

“the barrier layer 22 is AlN, AlInN, AlGaN or AlInGaN with a thickness of between about 0.1 nm and about 40 nm.” Ex. 
1005 [0075]

“Compensated semiconductor layer 38 preferably comprises 
AlGaN or GaN with a deep level passivated p-type impurity 
such as, for example, Mg, Zn, Be, Cd, or Ca.” Ex. 1001,3:10-14

“The cap layer 34, 34′ may be a GaN based cap layer, such as a GaN layer and/or an AlGaN layer as described, for 
example, in the patents and patent application incorporated by reference herein. In some embodiments of the 
present invention, the doped region 40 is doped with p-type dopant, such as Mg, Be, Zn, Ca and/or C.” Ex. 1005 [085]

“A gate contact 37, formed of for example, Ta, Ti, TiN, W, or 
WSi2, and having a thickness of between 0.05 and 1.0 μm, is 
provided between the source and drain contacts.” Ex. 1001 at 
3:4-7

“The gate contact 32 may also be formed on the cap layer 24′ as illustrated in FIG. 1B and may be fabricated using 
conventional fabrication techniques. … conventional materials capable of making a Schottky contact to a nitride based 
semiconductor material may be used, such as Ni, Pt, NiSix, Cu, Pd, Cr, W and/or WSiN.” Ex. 1005 [0082]

Smith is very close: same layer arrangement, same description of materials & dopants
Paper No. 1 §VIII.D-F
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Grounds 1: Claim 7-9 Obviousness based on Smith

79DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

7p A column III Nitride transistor comprising:

7a a substrate,

7b a set of III-N transition layers above the substrate,

7c a III-N buffer layer above the set of transition layers,

7d a III-N barrier layer,

7e a semi-insulating III-N layer above the barrier layer, and

7f a confinement layer above the semi-insulating III-N layer.

8
The transistor of claim 7, wherein the semi-insulating III-N 
layer contains deep acceptor type dopant atoms selected 
from the group consisting of C, Fe, Mn, Cr and V..

9 The transistor of claim 7, wherein the confinement layer is 
made of SiN, SiO2, Al2O3, HfO2, Ga2O3, or InAlGaN.

EPC disputes the Smith grounds meet 
the “semi-insulating” limitation [7e], 

no dispute for other limitations

Transition layers. Ex-1005, 10: 23-24

Paper No. 1 §VIII.J-L
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Smith discloses the same materials/doping for each element

80DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

’294 Patent Smith
“Semi-insulating layer 39 may comprise, for 
example, AlGaN or GaN, with deep level 
impurity atoms, for example, C, Fe, Mn, Cr, V, 
or Ni.” Ex. 1001 at 3:57-59.

“The cap layer 34, 34′ may be a GaN based cap layer, such as a GaN layer and/or an 
AlGaN layer as described, for example, in the patents and patent application 
incorporated by reference herein. In some embodiments of the present invention, the 
doped region 40 is doped with p-type dopant, such as Mg, Be, Zn, Ca and/or C … In 
further embodiments of the present invention, the doped region 40 is doped with a deep 
level dopant, such as Fe, C, V, Cr, Mn, Ni and/or Co.” Ex. 1005 [0089]

“the doped region 40 may be provided by a region of increased dopant concentration 
over the concentration of dopant in the remainder of the cap layer 34, 34′. Techniques 
for co-doping Group III-nitride materials are described, for example, in U.S. patent 
application Ser. No. 10/752,970 filed Jan. 7, 2004 entitled ‘CO-DOPING FOR FERMI LEVEL 
CONTROL IN SEMI-INSULATING GROUP III NITRIDES.’” Ex. 1005 [0085]

“a confinement layer is placed above the 
semi-insulating layer and below the gate 
contact layer. This confinement layer can be 
composed of AlGaN, SiN, SiO2, or other 
insulating material.” Ex. 1001 at 4:33-35

“the graphitic BN passivation layer 100, 100′ is a non-single crystal layer. The graphitic 
and/or amorphous BN passivation layer 100, 100′ may be provided as a single layer or 
may be multiple layers and may be incorporated with layers of other materials, such as 
SiN or SiOx.” Ex. 1005 [0090]

Paper No. 1 §VIII.D-F

Smith is very close: same layer arrangement, same description of materials, dopants

Page 80 of 214



Smith Grounds

81DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Paper No. 1 §VIII.D-F

1A: Smith “as grown” 

1B: Smith + Kigami’s hydrogenation 1C: Smith + Uemoto’s resistive regions
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Ground 1A: Smith + POSITA’s knowledge 
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Ground 1A: Issues to resolve

83

Issue EPC’s Argument Correct Resolution

Claim 1:
Does Smith 
meet the  

“compensated 
GaN layer”?

Smith does not disclose 
compensation, and 

POISTA would “likely have 
included an 

anneal/activation” to 
remove H

POSITA knew Smith’s cap layer 34 would be 
H passivated “as-grown,” meeting the 

“compensated GaN” constructions. 
Smith does not support EPC’s speculation of 

a “likely” activation 

Claim 7:
Does Smith 
meet the  

“semi-
insulating III-N 

layer”?

Smith’s co-doping only 
teaches regions of 
different dopant 

concentrations and there 
is no motivation to use 

Saxler874’s co-doping in 
Smith

Smith and Saxler874 teach the same co-
doping that expressly makes cap layer semi-

insulating. Saxler874 is part of Smith it is 
not a combination that requires motivation 

to combine.

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Paper No. 1 §VIII.D.6, §VIII.J.6
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Issue 1: Does Smith meet the “compensated GaN layer”?

84DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Ex. 1018 at 10

Ex. 1018 at 1

POSITA knew, since the 90s, reported 
by Nobel prize winner Nakamura: “as-

grown” GaN films are already hydrogen 
passivated.

1. Smith discloses Compensated GaN layer 2. Smith discloses Semi-insulating layer

Paper No. 1 at 10
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“As-grown” passivation well-known even in textbooks

85DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Ex. 1011 at 135

Ex. 1011 at 1 Ex. 1011 at 136

Firmly established (even in 2008 textbook) that p-GaN grown 
with MOCVD results in “as grown” H passivated layers. 

1. Smith discloses Compensated GaN layer 2. Smith discloses Semi-insulating layer

Paper No. 1 at 9, 42

Smith expressly discloses growing cap layer 34 
with “MOCVD-grown GaN:Mg.” Smith [0087]
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Smith’s as-grown cap layer meet ‘compensated’ construction

86DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Claim Term Petitioner Patent Owner ITC

“Compensated 
GaN Layer”

“a doped GaN 
layer formed 
with a step to 
passivate its 
impurities”

“a semiconductor GaN gate 
material in which one type of 
impurity (for example, donor) 

cancels the electrical effects of 
the other type of impurity (for 

example, acceptor).”

“a GaN layer in which 
one type of impurity 
cancels the electric 

effects of another type 
of impurity”

• Smith’s cap layer is p-GaN grown MOCVD (making it H passivated “as-grown”)
• Smith’s cap layer “as grown” is a layer in which “one type of impurity” (the innate H) 

cancels the electrical effects of another type of impurity (the passivated dopant).
Paper No. 1 at 39-43; Paper No. 26 at 13. 

POSITA knew Smith’s “as-grown” cap layer would be H 
passivated meeting the “cancels the electrical effects” 

construction

1. Smith discloses Compensated GaN layer 2. Smith discloses Semi-insulating layer
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EPC’s speculation Smith requires activation

87DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

As the Board noted, EPC’s speculation of 
required activation contradicts Smith 

description of an optional process

1. Smith discloses Compensated GaN layer 2. Smith discloses Semi-insulating layer

Paper No. 26 at 13 
Paper No. 11 at 19 
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EPC’s speculation Smith requires activation

88DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The level of doping should be sufficiently high 
so as to reduce leakage current in embodiments 

without a recessed gate and be the dominant 
“surface” state but not so high as to provide 

introduce traps or leakage paths by becoming a 
conductive layer.

EPC’s speculation that Smith requires 
activation contradict Smith’s description of 

a non-conductive cap layer

1. Smith discloses Compensated GaN layer 2. Smith discloses Semi-insulating layer

Paper No. 26 at 13 

Ex. 1005 ¶[0087]
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Issue 2: Does Smith meet the  “semi-insulating III-N layer”?

89DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

…the doped region 40 is doped with a deep level dopant, such as Fe, C, V, Cr, Mn, Ni 
and/or Co. The dopant may be incorporated into the cap layer 34 during deposition 

or growth of the cap layer 34, 34′ … Techniques for co-doping Group III-nitride 
materials are described, for example, in U.S. patent application Ser. No. [Saxler874], 

filed Jan. 7, 2004 entitled “CO-DOPING FOR FERMI LEVEL CONTROL IN SEMI-
INSULATING GROUP III NITRIDES,” the disclosure of which is incorporated herein as if 

set forth in its entirety. 

Embodiments of the present invention provide Semi-insulating Group III nitride 
Semiconductor layers and methods of fabricating Semi-insulating Group III nitride 

layers.
Ex.1016 ¶[0005] 

Ex.1005 ¶[0085] 

Smith [0085]

Saxler874 [0005]

Smith expressly discloses cap layer being formed with co-doping that is a 
“method[] of fabricating Semi-insulating Group III nitride layers.”

1. Smith discloses Compensated GaN layer 2. Smith discloses Semi-insulating layer

Paper No. 1 §VIII.G.6 ; Paper No. 26 §V.D
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EPC’s argument of motivation to combine Saxler874 & Smith

90DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“Incorporation by reference provides ‘a method for integrating material from various 
documents into a host document[]. . . by citing such material in a manner that makes clear that 
the material is effectively part of the host document as if it were explicitly contained therein.’ 
Advanced Display Sys., Inc. v. Kent State Univ., 212 F.3d 1272, 1282 (Fed. Cir. 2000).”
                         

Paice LLC v. Ford Motor Co., 881 F.3d 894, 906–07 (Fed. Cir. 2018)
Paper No. 26 §V.D

Techniques for co-doping Group III-nitride materials are described, for 
example, in U.S. patent application Ser. No. 10/752,970 [Saxler874], filed 
Jan. 7, 2004 entitled “CO-DOPING FOR FERMI LEVEL CONTROL IN SEMI-

INSULATING GROUP III NITRIDES,” the disclosure of which is incorporated 
herein as if set forth in its entirety. 

Ex. 1005 ¶[0085] 

Saxler874 and Smith do not disclose different co-doping because they are the same. 
There is no need to modify Smith with Saxler for a semi-insulating cap; Smith itself 

discloses Saxler’s co-doping for semi-insulating cap layers 

Smith [0085]

1. Smith discloses Compensated GaN layer 2. Smith discloses Semi-insulating layer
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EPC’s argument that only region 40 is doped

91DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Smith only discloses that 
layer 40, not cap layer 34, is 
doped with p-type dopants 
and is non-conductive. Ex. 
1005 at [0085] – [0089]. 

And layer 40 is only at the 
surface of cap layer 34, 

In some embodiments of 
the present invention, 
the cap layer 34 has a 
dopant incorporated 
throughout the cap 

layer 34, 34′.

vs.

Smith [0085]

Smith does not limit doping only to region 40 describing embodiments 
with cap layer is doped throughout

EPC argument

1. Smith discloses Compensated GaN layer 2. Smith discloses Semi-insulating layer

Smith’s teaches cap layer 
34 doped throughout

Ex.1005 ¶[0085] 

Paper No. 32 at 15

Paper No. 1 §VIII.D.6
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Ground 1A: Issues to resolve

92

Issue EPC’s Argument Correct Resolution

Claim 1:
Does Smith 
itself meet 

the  
“compensated 

GaN layer”?

Smith does not disclose 
compensation, and 

POSITA would “likely have 
included an 

anneal/activation” to 
remove H

POSITA knew Smith’s cap layer 34 would be 
H passivated “as-grown,” meeting the 

“compensated GaN” constructions. 
Smith does not support EPC’s speculation of 

a “likely” activation 

Claim 7:
Does Smith 
itself meet 
the  “semi-

insulating III-N 
layer”?

Smith only teaches 
regions of different 

dopant concentrations 
and there is no 

motivation to use Saxler’s 
co-doping in Smith

Smith expressly discloses co-doping for cap 
layer 34, doping throughout the cap, and 
that co-doping is a method for fabricating 

semi-insulating III-N layers. 
Saxler is part of Smith it is not a 

combination that requires motivation to 
combine

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Yes. Compensated “as grown”

Yes. Semi-insulating with co-
doping

Paper No. 1 §VIII.D.6, §VIII.J.6
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Grounds 1B: Smith + Kigami

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 93Page 93 of 214



Ground 1B: Compensated with Kigami localized passivation

94

H+ H+ H+ H+ H+ H+

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Ground 1B: Applying Kigami’s known localized H passivation technique 
to Smith’s known device making cap layer 34 doped but not conductive

In ground 1B, cap layer 34 meets the 
“compensated GaN” under any constructionPaper No. 1 §VIII.C.2
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Ground 1B: Issues to resolve

95

Issue EPC’s Argument Correct Resolution

Motivation to combine: 
Why would a POSITA 

use Kigami’s technique 
to intentionally 

passivate dopants in 
Smith’s cap layer 34? 

POSITA would have found 
passivating Smith’s cap layer 

dopants counterintuitive

A POSITA would have used Kigami’s 
technique to control the level of 

doping in Smith’s cap layer 34 and 
prevent too much doping that turned 

the layer conductive

Paper No. 1 §VIII.C.2; Paper No. 26 §V.E 
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Motivation to Combine Smith/Kigami

96DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

1. Analogous art: Both describe GaN HEMTs

2. KSR known technique applied to known device: Kigami’s known 
technique is applied to Smith’s known device

3. KSR’s some teaching, suggestion, motivation (TSM) in the prior art to 
modify or combine.

4. Reasonable expectation of success: POSITA had reasonable expectation 
that Kigami’s technique would further Smith’s goals of doped but not 
conductive

5. Answer to the Board’s question

6. EPC’s counter arguments are incorrect 

Paper No. 1 §VIII.C.2; Paper No. 26 §V.E 
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Smith and Kigami are both directed to GaN HEMTs

97DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Smith ¶[0031]

The present invention can be embodied 
in a semiconductor device having a 

HEMT (high-electron-mobility 
transistor) structure. 

Kigami ¶[0010]

Some embodiments of the present invention 
provide Group III-nitride HEMTs including a 
Group III-nitride based channel layer and a 
Group III-nitride based barrier layer on the 

channel layer.

Smith and Kigami are analogous art, they both specifically 
describing techniques for fabricating GaN HEMTs 

1. Analogous 2. Apply technique 3. TSM 4. Expectation 5. Board Question 6. Rebuttal to EPC

Paper No. 1 at 28-29

Ex. 1005 ¶[0031]

Ex. 1008 ¶[0010]
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Applying Kigami’s technique to Smith’s device

98DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Smith/Kigami is applying a known technique (Kigami’s hydrogenation technique to 
control conductivity) to a known device (Smith’s transistor) ready for improvement 

(reducing leakage by controlling level of doping) to yield predictable results (reduction 
of cap layer’s conductivity)

Known technique to make 
layer nonconductive

Known device ready to make 
layer nonconductive 

1. Analogous 2. Apply technique 3. TSM 4. Expectation 5. Board Question 6. Rebuttal to EPC

Paper No. 1 at 28-30
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Some TSM to use Kigami’s technique in Smith

99DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Kigami expressly suggests applying its technique in devices that like 
Smith use Mg dopants and seek to locally reduce active dopants. 

Smith uses Mg as p-type 
impurity stating “p-type 

dopants may be Mg.”

1. Analogous 2. Apply technique 3. TSM 4. Expectation 5. Board Question 6. Rebuttal to EPC

Paper No. 1 at 29

Ex. 1008 ¶[0012]

Ex. 1005 ¶[0087]
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Some TSM to use Kigami’s technique in Smith

100DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Kigami expressly suggests applying its technique to improve HEMT 
speed and threshold, complementing Smith’s objectives

Smith [0005]
By forming the local region 34, in which 
hydrogen is unevenly distributed, at the 

junction interface between the gate-
insulating film 52 and the 

semiconductor layer 32, the interface 
energy level can be reduced. The 

effects of stabilized threshold voltage, 
increased switching speed, and the like 

are obtained

Kigami [0029]

A device of particular interest for high power 
and/or high frequency applications is the 
High Electron Mobility Transistor (HEMT), 
which, in certain cases, is also known as a 
modulation doped field effect transistor 

(MODFET). 

Kigami suggests using its technique to improve 
the same device performance Smith targets

1. Analogous 2. Apply technique 3. TSM 4. Expectation 5. Board Question 6. Rebuttal to EPC

Ex. 1005 ¶[0005]

Ex. 1008 ¶[0029]

Paper No. 1 at 29
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POSITA would have reasonable expectation of success

101DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dr. Shealy explained POSITA would 
have expected success implementing 

Kigami’s suggested technique in 
Smith because H passivation was a 
well-known technique to control 

doping in GaN 

1. Analogous 2. Apply technique 3. TSM 4. Expectation 5. Board Question 6. Rebuttal to EPC

Paper No. 1 at 30-31
Ex. 1003 ¶133

EPC does not dispute this 
expectation of success
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Board’s question on the Smith/Kigami combination

102DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Question: Why a POSITA would have 
used Kigami to passivate Smith?

1. Analogous 2. Apply technique 3. TSM 4. Expectation 5. Board Question 6. Rebuttal to EPC

Paper No. 26 §V.C

Answer: To control the level of doping in 
the cap layer so it is doped but not 

conductive. 
Clarification: Kigami’s passivation does 

not change to opposite dopant 
configuration, it reduces the doping level.

Paper No. 11 at 24 

Paper No. 26 at 16 
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Answering the Board’s Question

103DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

1. Analogous 2. Apply technique 3. TSM 4. Expectation 5. Board Question 6. Rebuttal to EPC

a) Smith: Some doping is good, too 
much is not

b) Schubert:  H implantation was 
“widely used” to tailor properties

c) Shealy: Kigami can tailor the level of 
doping post-fabrication 

d) Nakamura: Hydrogenation controls 
doping and resistivity 

e) Kigami: Teaches passivating after 
doping improves transistors and is 
“particularly useful” when using Mg 
dopants

Five elements in the record that 
support the answers

Paper No. 26 §§ V.A-V.E. 
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Smith: Some doping is good, too much is not

104DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

1. Analogous 2. Apply technique 3. TSM 4. Expectation 5. Board Question 6. Rebuttal to EPC

Smith supports the answer because it 
asks to control the level of doping to be 

in a “sweet spot” (sufficiently high … 
but no so high)

“P-type dopants may be used to screen the 
channel region from surface states, pin the 

surface energy level at a predictable and desired 
level to reduce and/or minimize trapping effects 

and to reduce leakage currents. The level of 
doping should be sufficiently high so as to 

reduce leakage current in embodiments without 
a recessed gate and be the dominant ‘surface’ 
state but not so high as to provide introduce 

traps or leakage paths by becoming a conductive 
layer.”

Smith [0087] (description of p-type cap layer)

Ex. 1005 ¶[0087]

a) Smith: Some doping is good, too 
much is not

b) Schubert:  H implantation was 
“widely used” to tailor properties

c) Shealy: Kigami can tailor the level of 
doping post-fabrication 

d) Nakamura: Hydrogenation controls 
doping and resistivity 

e) Kigami: Teaches passivating after 
doping improves transistors and is 
“particularly useful” when using Mg 
dopants

Paper No. 26 §V.C. 
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Smith: Some doping is good, too much is not

105DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

1. Analogous 2. Apply technique 3. TSM 4. Expectation 5. Board Question 6. Rebuttal to EPC

Ex. 1005 ¶[0087]

Le
ve

l o
f d

op
in

g

“sufficiently high so as to reduce 
leakage current in embodiments 
without a recessed gate and be the 
dominant ‘surface’ state …” 

“… but not so high as to provide 
introduce traps or leakage paths by 
becoming a conductive layer”

Conductive

Non-Conductive

Ex. 1005 ¶[0087]

Dominant

Non-Dominant

Record shows Kigami’s passivation helps reaching 
this sweet spot of doped without becoming 

conductive (below red line, above green)

Passivation lowers 
level of doping

a) Smith: Some doping is good, too 
much is not

b) Schubert:  H implantation was 
“widely used” to tailor properties

c) Shealy: Kigami can tailor the level of 
doping post-fabrication 

d) Nakamura: Hydrogenation controls 
doping and resistivity 

e) Kigami: Teaches passivating after 
doping improves transistors and is 
“particularly useful” when using Mg 
dopants

Ex. 1033 ¶[090]

Paper No. 26 §V.C. 
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a) Smith: Some doping is good, too 
much is not

b) Schubert:  H implantation was 
“widely used” to tailor properties

c) Shealy: Kigami can tailor the level of 
doping post-fabrication 

d) Nakamura: Hydrogenation controls 
doping and resistivity 

e) Kigami: Teaches passivating after 
doping improves transistors and is 
“particularly useful” when using Mg 
dopants

Schubert:  H implantation “widely used” to tailor properties

106DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

1. Analogous 2. Apply technique 3. TSM 4. Expectation 5. Board Question 6. Rebuttal to EPC

Schubert: H passivation after doping to 
“tailor the electrical properties of thin films”  

EPC’s own expert wrote a book in 1993 describing H passivation after doping 
increases resistance and allows tailoring electrical properties (like doping)

Ex. 1032 at 406

Paper No. 26 at 16 
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a) Smith: Some doping is good, too 
much is not

b) Schubert:  H implantation was 
“widely used” to tailor properties

c) Shealy: Kigami can tailor the level of 
doping post-fabrication 

d) Nakamura: Hydrogenation controls 
doping and resistivity 

e) Kigami: Teaches passivating after 
doping improves transistors and is 
“particularly useful” when using Mg 
dopants

Shealy: Kigami can tailor the level of doping post-fabrication 

107DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

1. Analogous 2. Apply technique 3. TSM 4. Expectation 5. Board Question 6. Rebuttal to EPC

Kigami allows “tailoring of the level of doping post-
fabrication” because “hydrogen ions can pass through 

the gate electrode” facilitate achieving the “sweet 
spot” even after the device is fabricated

Ex. 1033 ¶[090]-[092]Paper No. 26 at 19-20 
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a) Smith: Some doping is good, too 
much is not

b) Schubert:  H implantation was 
“widely used” to tailor properties

c) Shealy: Kigami can tailor the level of 
doping post-fabrication 

d) Nakamura: Hydrogenation controls 
doping and resistivity 

e) Kigami: Teaches passivating after 
doping improves transistors and is 
“particularly useful” when using Mg 
dopants

Shealy: Kigami can tailor the level of doping post-fabrication 

108DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

1. Analogous 2. Apply technique 3. TSM 4. Expectation 5. Board Question 6. Rebuttal to EPC

Passivating dopants does not change to opposite 
doping configuration (e.g., p-type does not become n-

type) it only reduces the level of doping: “the cap 
layer remains with its original doping configuration”

Ex. 1033 ¶[092]Paper No. 26 at 19-20 
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a) Smith: Some doping is good, too 
much is not

b) Schubert:  H implantation was 
“widely used” to tailor properties

c) Shealy: Kigami can tailor the level of 
doping post-fabrication 

d) Nakamura: Hydrogenation controls 
doping and resistivity 

e) Kigami: Teaches passivating after 
doping improves transistors and is 
“particularly useful” when using Mg 
dopants

Nakamura: Hydrogenation controls doping and resistivity 

109DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

1. Analogous 2. Apply technique 3. TSM 4. Expectation 5. Board Question 6. Rebuttal to EPC

Ex. 1018 at 1

Ex. 1018 at 10

Paper No. 26 §V.C

Nakamura reported how a hydrogenation process (like 
Kigami’s) controls the level of doping in p-GaN with the 

“formation of acceptor-H neutral complexes” that 
“causes high resistivity” (i.e., consistent with Smith’s 

goal of doped but non-conductive)

Page 109 of 214



a) Smith: Some doping is good, too 
much is not

b) Schubert:  H implantation was 
“widely used” to tailor properties

c) Shealy: Kigami can tailor the level of 
doping post-fabrication 

d) Nakamura: Hydrogenation controls 
doping and resistivity 

e) Kigami: Teaches passivating after 
doping improves transistors and is 
“particularly useful” when using Mg 
dopants

Kigami teaches passivating after doping improves transistors

110DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

1. Analogous 2. Apply technique 3. TSM 4. Expectation 5. Board Question 6. Rebuttal to EPC

Paper No. 26 §V.E

Kigami provides an adjustable technique for localized H 
passivation allowing control of both region and 

concentration, consistent with Smith’s goal of doped 
but not conductive

Kigami not only teaches the technique, it 
provides “some TSM” to use the technique 

in devices with Mg (like Smith)

Adjust concentration / region

Ex. 1008  ¶[0012]

Ex. 1008  ¶[0026]
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Replies to EPC’s incorrect arguments against the combination

111DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

a) Counterintuitive: To passivate after 
doping a layer

b) Different layer:  Kigami’s passivated 
layer is not the same as the cap layer

c) Only region 40 is doped:  Only region 
40 in cap layer 34 is doped

EPC argues against the combination 
incorrectly contending: (a) it would 

be counterintuitive, (b) Kigami is not 
passivating a cap layer, and (c) that 

only region 40 in cap layer 34 is 
doped 

Other EPC arguments hinged on the 
already refuted claim construction

1. Analogous 2. Apply technique 3. TSM 4. Expectation 5. Board Question 6. Rebuttal to EPC

Paper No. 26 §V.E
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EPC’s argument that passivating is counterintuitive

112DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Smith [0087]

Schubert’s book Kigami [0012]
“The possibility of rendering III-V 
semiconductors semi insulating 

by hydrogen implantation made 
this technique very attractive for 

device applications.” 

“In the present invention, by forming a 
composite with the hydrogen atoms, the 

magnesium is inactivated. By locally 
inactivating the magnesium, a region can 
be formed in which the concentration of 

the ‘activated magnesium’ is locally low.… 
The present invention is particularly 

useful in situations in which magnesium 
is used as a p-type impurity”

Record shows it was not “counterintuitive” to dope and then passivate. It was 
“widely used,” consistent with Smith’s target level of doping, and specifically 

considered useful in situations using Mg as dopants

1. Analogous 2. Apply technique 3. TSM 4. Expectation 5. Board Question 6. Rebuttal to EPC

Paper No. 26 §V.E

Ex. 1029 at 406

Ex. 1008 ¶[0012]

6a) Counterintuitive
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EPC’s argument that Kigami passivates a different layer

113DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EPC argument that Kigami’s layer would not be “functional in place 
of cap layer 34” is misdirected, Smith/Kigami does not replace 

layers, it applies a technique

Kigami technique is not limited to one layer, Kigami expressly states its 
technique allows adjusting where the H is introduced and the H concentration

EPC incorrect argument of substitution Kigami’s technique is adjustable

1. Analogous 2. Apply technique 3. TSM 4. Expectation 5. Board Question 6. Rebuttal to EPC

Paper No. 18 at 43

Paper No. 26 at 18-19

Ex. 1018 ¶[0026]

6b) Different layer
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EPC’s argument that only region 40 is doped

114DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Smith only discloses that 
layer 40, not cap layer 34, is 
doped with p-type dopants 
and is non-conductive. Ex. 
1005 at [0085] – [0089]. 

And layer 40 is only at the 
surface of cap layer 34, 

In some embodiments of 
the present invention, 
the cap layer 34 has a 
dopant incorporated 
throughout the cap 

layer 34, 34′.

vs.

Smith [0085]

Smith does not limit doping only to region 40 describing embodiments 
with cap layer is doped throughout

EPC argument

Smith’s teaches cap layer 
34 doped throughout

Ex.1005 ¶[0085] 

Paper No. 32 at 15

Paper No. 37 at 12

1. Analogous 2. Apply technique 3. TSM 4. Expectation 5. Board Question 6. Rebuttal to EPC 6c) Only doped region 40
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Motivation to Combine Smith/Kigami

115DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

1. Analogous art: Both describe GaN HEMTs

2. KSR known technique applied to known device: Kigami’s 
known technique is applied to Smith’s known device

3. KSR’s some teaching, suggestion, motivation (TSM) in the 
prior art to modify or combine.

4. Reasonable expectation of success: POSITA had 
reasonable expectation that Kigami’s technique would 
further Smith’s goals of doped but not conductive

5. Answer to the Board’s question

6. EPC’s counter arguments are incorrect 

Same transistors  Obvious to combine 

Known technique, known device 
 Obvious to combine 

Smith/Kigami some TSM  
Obvious to combine 

Expectation to make layer doped 
and nonconductive  Obvious to 

combine 

Passivation was not “counter intuitive” but 
“widely used” and the combination doesn’t 

substitute layers Obvious to combine 

Passivate after doping to control doping level to 
be in the “sweet spot”  Obvious to combine 

Paper No. 1 §VIII.C.2; Paper No. 26 §V.E 
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Ground 1C: Smith + Uemoto

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 116Page 116 of 214



Ground 1C: Compensated with Uemoto H diffusion

117DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Adding Uemoto’s H diffusion film (17) to Smith forming high resistive 
layers with H passivating Mg to reduce gate leakage

In ground 1C, resistive regions in cap layer 34 
meet the “compensated GaN” layerPaper No. 1 §VIII.C.3
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Ground 1C: Issues to resolve

118

Issue EPC’s Argument Correct Resolution

Motivation to combine:
Why would a POSITA 

apply Uemoto’s 
teachings to Smith? 

Uemoto and Smith are 
concerned with different issues. 

There would not be on 
motivation to combine. 

A POSITA would have been motivated 
to incorporate Uemoto’s high-

resistivity region 15b into smith to 
reduce leakage 

Paper No. 1 §VIII.C.3
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Motivation to Combine Smith/Uemoto

119DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

1. Analogous art: Both describe GaN HEMTs

2. KSR’s use of known technique to improve similar 
devices in the same way. 

3. KSR’s some teaching, suggestion, motivation (TSM) 
in the prior art to modify or combine.

4. Reasonable expectation of success: POSITA had 
reasonable expectation that Kigami’s technique 
would further Smith’s goals of doped but not 
conductive

5. EPC’s counter arguments are incorrect 

Paper No. 1 §VIII.C.3; Paper No. 26 §V.F
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Smith and Uemoto are both directed to III-N transistors

120DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Smith ¶[0008]

The present invention relates to 
nitride semiconductor transistors and 

their fabrication methods. In particular, 
the present invention relates to 

normally-off type nitride 
semiconductor transistors applicable to 

power switching devices, and their 
fabrication methods. 

Uemoto ¶[0005]

Some embodiments of the present invention 
provide Group III-nitride high electron 

mobility transistors and methods of 
fabricating Group III-nitride high electron 

mobility transistors

Smith and Uemoto are analogous art, they both specifically describe 
techniques for fabricating GaN transistors with reduced gate leakage 

Paper No. 1 at 32

1. Analogous 2. Known technique 3. TSM 4. Expectation 5. Rebuttal to EPC

Ex. 1005 ¶[0008]

Ex. 1006 ¶[0005]
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Using Uemoto’s technique to Improve Smith’s similar device

121DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Smith/Uemoto is using a known technique (Uemoto’s H diffusion for high 
resistive regions) to improve similar devices (Smith’s transistor) in the same way 

(adding high resistive regions to reduce leakage)

Uemoto’s known technique 
to improve III-N transistor

Smith’s similar III-N 
transistor

1. Analogous 2. Known technique 3. TSM 4. Expectation 5. Rebuttal to EPC

Paper No. 1 at 33
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Some TSM to use Uemoto’s H diffusion in Smith

122DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Uemoto suggests applying its technique when seeking to reduce gate 
leakage, Smith also seeks to reduce gate leakage

Smith [0087]

As the resistance of the high resistive 
region 15 b between the control region 

15 a and the drain electrode 19 is 
higher, a greater amount of leakage 
current between the gate and the 

drain can be reduced. 

Uemoto [0059]

Uemoto and Smith seek the same goal: 
reduce gate leakage 

The level of doping should be sufficiently high so 
as to reduce leakage current in embodiments 
without a recessed gate and be the dominant 
“surface” state but not so high as to provide 

introduce traps or leakage paths by becoming a 
conductive layer. 

1. Analogous 2. Known technique 3. TSM 4. Expectation 5. Rebuttal to EPC

Paper No. 1 at 32

Ex. 1005 ¶[0087]
Ex. 1006 ¶[0059]
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Some TSM to use Uemoto’s H diffusion in Smith

123DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Uemoto expressly suggests applying its technique to 
“power transistors,” Smith describes a power transistor 

Smith [0005]

Accordingly, for example, the present 
invention is useful for a nitride 

semiconductor transistor such as a 
power transistor with a high 

breakdown voltage, and for its 
fabrication method.

Uemoto [0079]

A device of particular interest for high power 
and/or high frequency applications is the High 
Electron Mobility Transistor (HEMT), which, in 

certain cases, is also known as a modulation 
doped field effect transistor (MODFET).

1. Analogous 2. Known technique 3. TSM 4. Expectation 5. Rebuttal to EPC

Ex. 1005 ¶[0005]
Ex. 1006 ¶[0079]

Paper No. 1 at 33
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POSITA would have reasonable expectation of success

124DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

As Dr. Shealy explains, a POSITA would have expected success implementing 
Uemoto’s suggested incorporation of a H diffusion film to Smith because H 

passivation was a well-known mechanism to selectivity resistivity and control leakage

1. Analogous 2. Known technique 3. TSM 4. Expectation 5. Rebuttal to EPC

Paper No. 1 at 33
Ex. 1003 ¶140
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EPC’s argument that passivating is counterintuitive

125DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Smith [0087]
EPC’s expert 1993 book Uemoto [0065]

“Hydrogen also passivates shallow 
acceptors in III-V semiconductors.”

“Hydrogen implantation is a process that 
is widely used to render III-V 

semiconductors highly resistive.” 

“As shown in FIG. 9, by setting 
the hydrogen concentration in 
the hydrogen diffusion film at 

1×1020 cm−3 or higher, Mg 
inactivation can be promoted 

to raise the resistivity.”

Record contradicts EPC argument that passivating dopants was 
counterintuitive, passivating was “widely used” to “tailor the electrical 

properties,” consistent with Smith of having a nonconductive layer. 

1. Analogous 2. Known technique 3. TSM 4. Expectation 5. Rebuttal to EPC

Ex. 1029 at 402 

Ex. 1029 at 401 

Ex. 1029 ¶ [0065]

Paper No. 26 at 21
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EPC’s argument that Smith & Uemoto have different focus

126DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EPC concedes Smith/Uemoto both seek to “reduce leakage.” 
But EPC incorrectly argues no motivation to combine because there are “two 

different types of leakage current;” KSR precedent contradicts EPC 

1. Analogous 2. Known technique 3. TSM 4. Expectation 5. Rebuttal to EPC

Paper No. 32 at 19

Paper No. 26 at 20-21

EPC’s incorrect argument
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Addressing the same leakage problem in similar devices

127DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“That Kabemoto and Bauman address the same problem and that Bauman’s cache was a 
known way to address that problem is precisely the reason that there's a motivation to 
combine under KSR and our precedent.”

                        
 Intel Corp. v. PACT XPP Schweiz AG, 61 F.4th 1373, 1380 (Fed. Cir. 2023). 

Paper 26 at 20-21

Admittedly, Smith/Uemoto address the gate leakage current 
problem in the same nitride transistors, this is “precisely the 

reason that there’s a motivation to combine under KSR”

1. Analogous 2. Known technique 3. TSM 4. Expectation 5. Rebuttal to EPC
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EPC’s argument Smith/Uemoto don’t meet “above” position

128DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

In the combination gate 32 is plainly “above” the blue resistive regions. EPC’s 
argument is based on its improper construction

1. Analogous 2. Known technique 3. TSM 4. Expectation 5. Rebuttal to EPC

Paper 26 at 23-25

EPC’s incorrect argument

Paper 18 at 49
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Motivation to Combine Smith/Uemoto

129DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

1. Analogous art: Both describe GaN HEMTs

2. KSR’s use of known technique to improve similar 
devices in the same way. 

3. KSR’s some teaching, suggestion, motivation (TSM) 
in the prior art to modify or combine.

4. Reasonable expectation of success: POSITA had 
reasonable expectation that Kigami’s technique 
would further Smith’s goals of doped but not 
conductive

5. EPC’s counter arguments are incorrect 

Same transistors  Obvious to combine 

Known technique, known device 
 Obvious to combine 

Smith/Uemoto TSM  Obvious 
to combine 

Expectation to increase 
resistance  Obvious to combine 

Passivation was not “counter intuitive” but 
“widely used”  Obvious to combine 

Paper No. 1 §VIII.C.3; Paper No. 26 §V.F
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Secondary Considerations of 
Non-obviousness

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 130Page 130 of 214



EPC’s evidence of secondary considerations lacks nexus

131DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EPC’s website and article focus on “mature, efficient, and low cost 
supply chain” and “packaging limitations,” not the claimed features 

EPC’s exhibits fail to even mention the purportedly innovative 
“compensated” or “semi-insulating” features of the claims

Paper No. 26 §VII

EPC’s Website
Semi Article

Ex. 2021 at 1Ex. 2020 at 5
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Dr. Shealy’s opinion on EPC’s secondary considerations

132DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dr. Shealy: EPC’s “first 
commercialization” is not based on 

the features in the claims but on 
“supply chain,” “cost fabrication,”

Dr. Shealy: EPC focus on features 
like reduced leakage and 

switching efficiency are not 
unique to the invention

Paper No. 26 at 27 Ex. 1033 ¶110.
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ITC judge rejected EPC’s secondary considerations

133DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The ITC judge found commercial success not attributable to the 
invention, general in nature, and “not tied specifically to the 

invention”

Ex. 2022 at 101 

Paper No. 26 §VII
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Conclusions on Petition

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 134

Paper No. 26 §VII

Issue Conclusion

Construction
a. “compensate GaN”: Like ITC reject EPC’s “gate material”

b. EPC’s rewriting of [1f]: Like ITC reject EPC’s “part of the gate” argument. 
c. E-mode interpretation: Like ITC reject EPC’s “cardinal sin” interpretation

Ground 2: 
Uemoto/Smith

a. As the ITC concluded, Uemoto anticipates disputed element [1e]
b. The element ITC found not anticipated [1b], is undisputed in Ground 2
c. Smith (incorporating Saxler874) expressly teaches layers being formed 

co-doped and semi-insulating [7e], combination is undisputed. 
Grounds 1

Smith 
Smith/Kigami

Smith/Uemoto

a. Smith’s cap layer can be: compensated “as grown” (meets [1e]) and 
semi-insulating with co-doping (meets [7e]). 

b. Smith/Kigami was obvious to combine and meet [1e] 
c. Smith/Uemoto was obvious to combine and meet [1e]

Secondary 
considerations EPC’s secondary considerations lack nexus 

ITC resolved:
rejecting EPC’s 

proposals

ITC confirmed: 
Uemoto/Smith 
meet disputed 

elements

Smith (alone or 
combined) meet 

disputed elements 

Not relevant for 
lacking nexus
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Opposition to motion to amend
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New Substitute Claims

136DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

New limitations mixing requirements for “semi-insulating layer” 
comprising “compensated layer” and “no 2DEG at 0V”  

Paper No. 17 at Appx. A
Paper No. 17 at Appx. A
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Summary of Arguments

137DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

§112 Issues

1. Lack 
Enablement 

Patent does not enable the competing “semi-insulating” and “no 
2DEG” limitations in the new claims

2. Written 
description, 
Broadening

Patent does not support semi-insulating layer that is 
compensated, they are distinct, and the new claims impermissibly 

expand semi-insulating layer

§103 Issues

3. Smith New claims are obvious in view of Smith and Kigami, Uemoto

4. Sheu New claims are obvious in view of Sheu and Kigami

4 arguments: if the Board finds any of these true, the motion to amend should be denied

If the claims comply with §112, they are necessarily obvious under §103  

Paper No. 27 §§ II-III; Paper No. 37 §§I-V
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Lack of enablement
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Admittedly, the new claims would require experimentation

139DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EPC admits experimentation 
beyond the specification’s 

disclosure is required “to make its 
disclosure enabling.” 

But EPC incorrectly argues the 
“patent provides adequate 

guidance as to the direction of 
experimentation.”

Paper No. 37 at 2

EPC’s “adequate guidance as to the direction 
of experimentation”

Paper No. 31 (EPC’s Reply MTA) at 10
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The alleged “direction” does not enable the new claims

140DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

But the “direction” fails to teach how to make a device having the competing “semi-
insulating” and “no 2DEG” requirements

Ex. 1001 at 1:43-54

Ex. 1001 at 3:16-21
Paper No. 37 at 2-4 

Ex. 1039 (Shealy) at [048]
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Dr. Shealy’s explanation of no “2DEG” vs. Semi-insulating

141DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Multiple parameters: Thickness, Doping Concentration, Resistivity, 2DEG 
concentration, and Active Dopant. The “direction” in the patent fails to 

provide any of these details on how to make a device with the contradictory 
“semi-insulating III-N layer” and  “no 2DEG exists” requirements.

Claimed “no 2DEG” requires high active 
dopant concentration …

… but high active dopant concentration 
makes the layer conductive, the opposite of 

semi-insulating (requiring low active dopant)

Paper No. 27 at 8-10 (citing Ex. 1039 (Shealy) §V.C.1-5).

Ex. 1039  [044] Ex. 1039  [045]

Ex. 1039  [053]-[055]
Ex. 1039  [049]-[052]
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Simplified: competing limitations in the new claims

142DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Paper No. 27 at 8-10 (citing Ex. 1039 (Shealy) §V).

Active dopant 
concentration

Low High

“no 2DEG” requires 
high concentration 

(making it conductive)

“Semi-insulating” requires 
low concentration (not 

depleting 2DEG)

No “direction” how to 
make a device with 

both “semi-insulating 
III-N layer” and  “no 

2DEG exists”
Ex. 1039 (Shealy) [056]-[064].

Ex. 1039 [049]-[052].Ex. 1039  [053]-[055].
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EPC resorts to a “routine procedure” and “two energy gains”

143DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Without anything in the patent 
teaching how to make the device in 

the new claims, EPC resorts to 
arguing the new claims could be 

made with a “routine procedure” 
and an extrinsic “two energy gains” 

theory. 

Paper No. 27 at 10-13; Paper No. 37 at 8-9 

1. Routine Procedure: EPC incorrectly 
argues a POSITA could make the new 
claims with a “routine procedure” 
2. Two energies:  EPC incorrectly argues 
energy gains in the device would enable 
the claims

Both these theories for enablement are 
admittedly not in the patent, and they fail to 

enable the new claims
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EPC resorts to a “routine procedure”

144DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EPC argues the patent conveys a goal 
that can be achieved with a “routine 

procedure” of increasing p-type doping

Paper No. 27 at 10-13; Paper No. 37 at 8-9 

Paper No. 31 at 9

EPC argument for enablement 
Alleged conveyed goal:

“sufficiently high”

Alleged “routine procedure”: 
increase doping

2. Energy gains1. Routine Procedure
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But EPC’s “routine procedure” does not enable the claims

145DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Paper No. 37 at 8-9

Active dopant 
concentration

Low High

Merely increasing doping would not allow making the new claims because 
it would make the layer conductive, opposite of semi-insulating

EPC’s “routine procedure” makes the 
layer conductive, moving away from 

the “semi-insulating III-V layer”

increasing doping

“no 2DEG” requires 
high concentration 

(making it conductive)

“Semi-insulating” requires 
low concentration (not 

depleting 2DEG)

2. Energy gains1. Routine Procedure

Ex. 1039 [049]-[052].Ex. 1039  [053]-[055].
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The alleged goal of “sufficiently high” is not enablement

146DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EPC argues that a POSITA would appreciate 
acceptor concentration “needs to be 

sufficiently high to deplete the 2DEG.” But 
stating a goal fails to enable.

Paper No. 37 at 3-4.  

EPC argument for enablement 

But how high is sufficient? 
How can POSITA find when is “sufficiently 

high”? 
How is sufficiently high but nonconductive?

The patent is silent

2. Energy gains1. Routine Procedure
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Conveying a goal of “sufficient high” is not enablement

147DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Paper No. 37 at 3

“These two approaches amount to little more than two research assignments. … They leave a 
scientist about where Sawyer and Man left Edison: forced to engage in ‘painstaking 
experimentation’ to see what works. 159 U.S., at 475, 1257*1257 16 S.Ct. 75. That is not 
enablement. More nearly, it is ‘a hunting license.’ Brenner v. Manson, 383 U.S. 519, 536, 86 
S.Ct. 1033, 16 L.Ed.2d 69 (1966).”

 Amgen Inc. v. Sanofi, 598 U.S. 594, 614 (2023)

Finding what is “sufficiently high” would be 
a “research assignment” and “[t]hat is not 

enablement”

2. Energy gains1. Routine Procedure
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Even EPC has argued finding the balance was not routine

148DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Even EPC has argued balancing the competing requirements in  the new claims 
was “entirely unexpected” and “a direction completely contrary to conventional 
wisdom at the time of the invention,” this is the opposite of “routine procedure”

Paper No. 18 at 1

Paper No. 37 at 11

2. Energy gains1. Routine Procedure
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EPC’s “two energy gains” theory is incorrect 

149DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EPC’s then resorts to an extrinsic theory of enablement based on 
“energy gains.” But that theory is unsupported and scientifically 

“impossible” because a barrier separates the 2DEG from the p-GaN

Ex. 1043: AlGaN creates “a very high-
energy barrier for 2DEG electrons” 
electrons cannot cross. The 2DEG is 

depleted from “fixed negative charge.”

EPC: “the acceptors in the p-GaN layer …  
accept electrons from the 2DEG”

Not a single publication supports EPC’s 
theory of electrons crossing the barrier

Paper No. 37 at 4-8.

Ex. 2017 at 
1145:1-1146:8

Paper No. 31 at 7

Ex. 1043 (Meneghini) at 5-7, 15. 

2. Energy gains1. Routine Procedure
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Books and dissertations contradict EPC’s “energy gains”

150DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Paper No. 37 at 4-8.

2. Energy gains1. Routine Procedure

Ex. 1043 (Meneghini) at 15

Ex. 1047 (Hamady) at 15

The mechanisms for depletion has nothing to do with 
“energy gains” or 2DEG electrons crossing the barrier. 
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EPC’s theory of 2DEG electrons is incorrect

151DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Paper No. 37 at 4-8.

2. Energy gains1. Routine Procedure
The barrier prevents 2DEG electrons crossing, 

otherwise the device would not work

Ex. 2017 at 1145:56-1146:2

Ex. 2017 at 1147:20-23

Ex. 1044 at 1
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EPC’s “energy gains” cannot enable: They are not in the patent

152DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Critically Board need not resolve the specific mechanism: the patent does not 
describe any of the “two energy gains” or how they would make the new claims. 

Paper No. 37 at 4-9.
EX. 1001, Cover

“Two energy gains” or EPC’s 
(incorrect) 2DEG depletion 

mechanism: completely absent in 
the patent

If the “energy gains” is what 
allows a POSITA to make the new 

claims, the patent fails the 
enablement requirement

2. Energy gains1. Routine Procedure
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The statute requires the “patent’s specification” to describe 

153DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The statute requires the patent specification to provide “full, clear, concise, and exact 
terms.” If “two energy gains” is what enables the new claims, the specification is not 

providing a “full” description to make the new claims 

“But in allowing that much tolerance, courts cannot detract from the basic statutory 
requirement that a patent's specification describe the invention ‘in such full, clear, 
concise, and exact terms as to enable any person skilled in the art’ to ‘make and use’ 
the invention. §112(a).”

 Amgen Inc. v. Sanofi, 598 U.S. 594, 614 (2023)

Paper No. 37 at 4-9.

2. Energy gains1. Routine Procedure
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Wands factors support non-enablement

154DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

(1) the quantity of experimentation necessary,
 (2) the amount of direction or guidance presented, 
(3) the presence or absence of working examples, 
(4) the nature of the invention, 
(5) the state of the prior art, 
(6) the relative skill of those in the art, 
(7) the predictability or unpredictability of the art, 
and 
(8) the breadth of the claims

In re Wands, 858 F.2d 731, 737 (Fed. Cir. 1988)

(1), (8): Without guidance, achieving 
the full scope of the new claims would 
require undue experimentation (even 

if possible)

(2), (3): Patent provides no direction 
on how to make the new claims. The 

patent does not provide a single 
working example for a doping level or 

a device configuration

(4)-(7): The fact experts disagree on 
principles demonstrate a complex 

nature and unpredictability. Even EPC 
has argued invention was “entirely 

unexpected”

Board asked about the Wands factors, they all 
point to non-enablement

Paper No. 37 at 9-11.
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Summary of Arguments

155DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

§112 Challenge

1. Lack 
Enablement 

Patent does not enable the competing “semi-insulating” and “no 
2DEG” limitations in the new claims

2. Written 
description, 
Broadening

Patent does not support semi-insulating layer that is 
compensated, they are distinct, and the new claims impermissibly 

expand semi-insulating layer

§103 Challenge

3. Smith New claims would be obvious in view of Smith and other prior art

4. Sheu New claims would be obvious in view of Sheu

True =
MTA denied

Paper No. 27 §§ II-III; Paper No. 37 §§I-V
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Written description and 
claim broadening
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Semi-insulating layer is different from compensated layer

157DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

In the patent, the semi-insulating layer is different, 
used “in place of,” the compensated layer. 

The patent consistently describes semi-insulating layer (39)  different from 
compensated layer (38) that is the sole difference between transistors 1 & 2

Ex. 1001 at Figs. 2, 10.

Paper No. 27 at 3-5.

Ex. 1001 at 3:54-57
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Board Question

158DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“How a layer that is composed entirely of semi-insulating 
material would not also be a semi-insulating layer?”

Paper No. 29 at 8
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Answer is in the 294 Patent

159DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

In the patent a semi-insulating material is not necessarily semi-
insulating layer it can be something else (e.g., the compensated layer)

The patent consistently describes semi-
insulating layer (39) is different, used “in 
place of,” from compensated layer (38)

Semi-insulating 
layer

Compensated
layer

Semi-insulating material ”GaN transistor 2 is similar to GaN 
transistor 1 (FIG. 2), except that GaN 

transistor 2 has a semi-insulating 
layer 39 in place of the compensated 

semiconductor layer 38 (FIG. 2).”
Ex. 1001 at 3:54-57

Paper No. 37 at 1
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Expanding semi-insulating III-N engulfing compensated 

160DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The new claimed expand the scope of the original “semi-insulating 
III-V layer” to encompass something it did not before, the 

“compensated GaN layer”

“This argument misstates the test for broadening. ‘[A] claim is broadened if it is broader in any 
respect than the original claim, even though it may be narrowed in other respects.’” In re 
Rogoff, 46 CCPA 733, 261 F.2d 601, 603 (1958); 

 In re Cuozzo Speed Techs., LLC, 793 F.3d 1268, 1283 (Fed. Cir. 2015). 

New claims improperly broaden the 
scope of “semi-insulating layer”

Paper No. 37 at 2
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Summary of Arguments

161DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

§112 Challenge

1. Lack 
Enablement 

Patent does not enable the competing “semi-insulating” and “no 
2DEG” limitations in the new claims

2. Written 
description, 
Broadening

Patent does not support semi-insulating layer that is 
compensated, they are distinct, and the new claims impermissibly 

expand semi-insulating layer

True =
MTA denied

True =
MTA denied

§103 Challenge

3. Smith New claims would be obvious in view of Smith and other prior art

4. Sheu New claims would be obvious in view of Sheu

Paper No. 27 §§ II-III; Paper No. 37 §§I-V
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Obviousness Analysis
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Obviousness analysis in view of §112 conclusions  

163DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Issue §112 Challenge

1. Lack 
Enablement 

Patent does not enable the competing “semi-insulating” and “no 
2DEG” limitations in the new claims

2. Written 
description, 
Broadening

Patent does not support semi-insulating layer that is 
compensated, they are distinct, and the new claims impermissibly 

expand semi-insulating layer

If enabled:
Making a transistor with no 2DEG and semi-

insulating cap was a “routine procedure.” Paper 
No. 31 at 8-9. Then new claims are obvious. 

If written description supports: 
“compensated GaN layer is a semi-insulating 

III-N layer.” Paper No. 31 at 3. Then new 
claims are obvious.

Assuming that the §112 written description, and enablement requirements are 
satisfied, the claims are necessarily obvious.

Paper No. 27 §§ II-III; Paper No. 37 §§I-V
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If the claims comply with §112, they fail on §103

164DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

If the patent provided “adequate guidance” for enablement (as EPC alleges), then 
the new claims are necessarily obvious in view of the prior art because the prior art 
provides more information (or “guidance”) to make the new claims than the patent

Paper No. 37 at 13-14

If the patent’s guidance is “adequate” for a 
“routine procedure” …

… the claim is necessarily obvious

Paper No. 37 at 14
Paper No. 31 at 10
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Disclosure about cap layer prior art vs. the ’294 patent

165DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Information Prior Art 294 Patent
1. Cap layer 

thickness
“may have a thickness of from about 2 nm to about 500 nm.” Ex. 

1005 (Smith) [0087] None

2. Cap layer doping 
region

“doped region 40 extends into the cap layer 34′ from about 30 Å to 
about 5000 Å.” Ex. 1005 [0087] None

3. Cap layer doping 
concentration

“dopant concentration of from about 1016 to about 1022 cm−3.” Ex. 
1005 [0087] None

4. For critical issue 
on contradicting 

limitations: 
Method for 

adjusting cap layer 
passivation

Region and concentration of H “can be adjusted by forming in 
advance on the front-surface side of the semiconductor device 10 
a material through which hydrogen ions can easily pass, a material 

through which it is difficult for hydrogen ions to pass, or a 
combination of these.” Ex. 1008 (Kigami) [0026]

“hydrogen diffusion film 17 is supplied during a thermal treatment 
for selectively inactivating impurities.” Ex. 1006 (Uemoto) [0063]

None 
Only describes: 

“exposing the device to 
ammonia or hydrogen 

plasma at a high 
temperature,” without 

selectivity or 
adjustments  

The prior art provides more guidance on how to make and adjust the passivated cap layer. If a “routine 
procedure” enabled the patent with its limited “adequate guidance,” the claims must be obviousPaper No. 27 

at 9, 31-32
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Enablement = Full scope; Obviousness = only 1 embodiment

166DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Enablement requires practicing 
the full scope, obviousness 

requires only one embodiment. 

Here, the prior art disclosure is 
more robust than the patent. 

If the patent enables the new 
claims (i.e., the full scope) with 
its limited disclosure, the prior 

art must teach at least an 
embodiment within the new 

claims rendering them obvious. 
Paper No. 27  at 19

Paper No. 27  III.A; Paper No. 37 III.A.2.  
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Obviousness in view of Smith
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Smith Grounds: Claim 13 Obviousness based on Smith

168DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Paper No. 27 at §III.C.2

13p 13. An enhancement mode column III Nitride transistor 
comprising: 

13a a substrate,

13b a set of III-N transition layers above the substrate,

13c a III-N buffer layer above the set of transition layers,

13d a III-N barrier layer above the buffer layer,

13e

a semi-insulating III-N layer above the barrier layer, wherein 
the semi-insulating III-N layer comprises a compensated GaN 
layer containing acceptor type dopant atoms passivated with 
hydrogen, and 

13f
a gate comprising a gate contact and the compensated GaN 
layer, wherein no two dimensional electron gas (2DEG) 
region exists below the gate at zero volts applied gate bias.

EPC disputes the Smith grounds 
meet the “compensated GaN” 

[13e] and “enhancement 
mode” limitations [13p, 13f]

“Compensated GaN” is the same dispute discussed for 
Grounds 1A-1C. The remaining issue is on e-mode.

Paper No. 31 at §V.B-V.E.
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Smith Grounds: Claim 14 Obviousness based on Smith

169DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

14p A compensated gate enhancement mode MISFET transistor 
comprising: 

14a a III-N barrier layer beneath a gate contact, 

14b a drain contact, 

14c a source contact, and

14d

a semi-insulating III-N layer between the barrier layer and 
the gate contact, wherein the semi-insulating III-N layer 
comprises a compensated GaN layer containing acceptor 
type dopant atoms passivated with hydrogen, and 

14e
a gate comprising the gate contact and the compensated 
GaN layer, wherein no two-dimensional electron gas (2DEG) 
region exists below the gate at zero volts applied gate bias

EPC disputes the Smith grounds 
meet the “compensated GaN” 

[14d] and “enhancement mode” 
limitations [14p, 14e]

Paper No. 31 at §V.B-V.E.

Paper No. 27 at §III.C.3

“Compensated GaN” is the same dispute discussed for 
Grounds 1A-1C. The remaining issue is on e-mode.
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Board Question About the E-Mode

170DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The Board accurately identified the outstanding issue of e-mode asking: 
Does Smith disclose a sufficient amount of non-passivated acceptors to 

result in no 2DEG at 0V (i.e. enhancement mode)?

Paper No. 29 at 11
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Dr. Shealy Answer: Yes, Smith provides more than the patent

171DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

If the patent provides “adequate guidance” 
for a  “routine procedure” to enable the new 
claims, the new claims are obvious because 

the prior art provides more guidance and 
specific methods

Dr. Shealy’s Obviousness 

Dr. Shealy explains why and how 
Smith’s information would make 
no 2DEG obvious (particularly if 
a “routine procedure” is what 

enables the new claims) 

Paper No. 27 at §III.C.3

Ex. 1039 [0115]
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If the claims are enabled, then prior art disclosure is sufficient 

172DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

If patent’s “guidance” with a “routine procedure” of increasing doping enabled no 2DEG 
limitation, the prior art disclosure is necessarily sufficient because the prior art teaches 

more than the patent 

Paper No. 27 at 32 ; 
Paper 37 at 13-14
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New claims cannot be both enabled and nonobvious

173DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

If enabling, EPC’s “routine procedure” would also need to apply to the prior art, 
which provides more “guidance” and information for an enhancement mode device

EPC’s description of the “routine procedure” for 
enablement would need to apply for obviousness

Paper No. 37 at 13-14

Paper No. 31 at 9
EPC’s “routine procedure” and “energy gains” is entirely based on 

extrinsic evidence and the prior knowledge of a POSITA
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New claims can be not enabled and still obvious

174DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Because the patent fails to 
provide key information to 
make the new claims, the 

new claims can be non-
enabled and still be 

obvious

“As Defendants noted, it is possible for a claim to be obvious because of various prior art 
references while still non-enabled given severe deficiencies in the claim specification.”
 

DNT, LLC v. Sprint Spectrum, LP, 750 F. Supp. 2d 616, 624 (E.D. Va. 2010).

Paper No. 27 at 19; Paper No. 37 at 13-14. 
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Replies to EPC’s arguments against Smith grounds

175DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

1. Depletion mode: EPC incorrectly 
argues Smith is limited to depletion mode
2. Not operate:  EPC incorrectly argues 
Smith would not operate in e-mode

EPC incorrectly contends: (1) Smith is 
only depletion mode, and (2) Smith 

would not operate as an 
enhancement mode device

Other EPC arguments regarding 
compensation (e.g., that passivation 
is counterintuitive) addressed above

Paper No. 26 at V.A; Paper No. 37 at IV.3. 

Paper No. 31 at 12-15

EPC’s erroneous arguments
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EPC’s argument that Smith is depletion mode

176DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

1. Depletion mode b. Not Operate

Paper No. 31 at 9

EPC’s argument

EPC is wrong that Smith is depletion mode.

Smith does not specify depletion or 
enhancement mode operation and EPC 

argument  that Smith is not “fairly 
considered” e-mode based on its structure 

in Fig. 2 is unsupported

EPC essentially argues the 
cap layer is too wide to be 
“fairly considered” e-mode

But EPC arbitrarily drew 
gaps small, nothing in Smith 
requires small gaps, or a d-

mode operation.   
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Smith is not limited to d-mode, has the structure of e-mode

177DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

There is no requirement for cap layer to be narrow. 
Smith’s architecture is the same even EPC’s expert 
recognizes as characteristic of enhancement mode

Has a p-type material (cap layer 34) over the 
barrier layer (barrier layer 22) “it can deplete the 
2DEG … create an enhancement-mode transistor” 

no reason to limit Smith to d-mode

EPC’s expert description 
of e-mode

a. Depletion mode b. Not Operate

Paper No. 26 at 9-12

Same 
structure

Ex. 2009 at 31
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Smith has the same p-type layer for e-mode

178DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Even EPC’s interpretation of Smith (with small gaps between ohmic contacts and 
capping layers) has the same architecture of the typical e-mode device matching the 

same configuration as Hu (first e-mode device) and the 294 patent 

Hu Smith (as EPC modified*) 294 patent

Same cap layer structure: All of these can be e-mode. 
No reason to limit Smith to d-mode.

a. Depletion mode b. Not Operate

*Nothing limits the gaps to be “small”

Paper No. 26 at 9-11 (citing Ex. 1039 [047]-[067])
Paper No. 37 at 14-15

Ex. 1014 at 1

Paper No. 31 at 13
Ex. 1001 at Fig. 2
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EPC argues the 2DEG would we broken

179DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

a. Depletion mode b. Not Operate

EPC’s argument

EPC argues 2DEG would 
have discontinuities 

because cap layer is widerBut EPC arbitrarily drew 
gaps small, and EPC’s 

operability argument is 
both irrelevant and 

incorrect
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Irrelevant: obviousness references need not be enabled

180DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

a. Depletion mode b. Not Operate

“In general, a prior art reference asserted under § 103 does not necessarily have to enable its 
own disclosure, i.e., be ‘self-enabling,’ to be relevant to the obviousness inquiry. See Symbol 
Techs., Inc. v. Opticon, Inc., 935 F.2d 1569, 1578 (Fed. Cir. 1991) (‘While a reference must enable 
someone to practice the invention in order to anticipate under § 102(b), a non-enabling 
reference may qualify as prior art for the purpose of determining obviousness under § 103.’).”

Raytheon Techs. Corp. v. Gen. Elec. Co., 993 F.3d 1374, 1380 (Fed. Cir. 2021). 

Ex. 1033 [060]Paper No. 26 at 10-11

Obviousness case law is clear: references need not 
enable their own disclosure because a POSITA can modify
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Incorrect: Well within scope of the POSITA to make the device

181DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Drs. Shealy & Lebby: EPC’s argument that 2DEG 
is not replenished close to contacts is 

scientifically incorrect, “the electric field would 
not be limited to below the gate.”

a. Depletion mode b. Not Operate While Dr. Schubert presented no support, Drs. Shealy 
and Lebby modifications of dimensions and voltages 

are supported by the known “design space of a p-GaN 
capped.” Ex. 1015 (PhD thesis from 2008) 

Paper No. 26 at 10-11 Ex. 1015 at 13, 66-69
Ex. 1033 [065]-[066]
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Summary of Arguments

182DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Issue §112 Challenge

1. Lack 
Enablement 

Patent does not enable the competing “semi-insulating” and “no 
2DEG” limitations in the new claims

2. Written 
description, 
Broadening

Patent does not support semi-insulating layer that is 
compensated, they are distinct, and the new claims impermissibly 

expand semi-insulating layer

Issue §103 Challenge

3. Smith New claims would be obvious in view of Smith and other prior art

4. Sheu New claims would be obvious in view of Sheu

True =
MTA denied

If enabled by “routine” 
must be obvious 

If the “routine procedure” is enabling the new claims, they are obvious over the prior art 
because the prior art teaches more.  EPC’s d-mode and not operation arguments fail

Paper No. 27 §§ II-III; Paper No. 37 §§I-V
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Obviousness in view of Sheu
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Sheu Prior Art

Paper No. 27 III.D; Paper No. 37 at 15 

•Prior art §102(b)/(e): Published August 1, 2004
• Discloses GaN HEMT transistors with a GaN 

insulating layer in the gate structure for a MISFET.

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Sheu discloses GaN transistors with all the 
conventional layers and a cap layer directly and 
only below the gate and formed to be insulating

Ex. 1036 at Cover

Ex. 1036 at Fig. 7 (annotated)

Sheu is similar to Smith but expressly 
shows the p-GaN directly below the gate

184Page 184 of 214



Claim 13 Obviousness based on Sheu

185DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Paper No. 31 at 12-18

13p An enhancement mode column III Nitride transistor 
comprising: 

13a a substrate,

13b a set of III-N transition layers above the substrate,

13c a III-N buffer layer above the set of transition layers,

13d a III-N barrier layer above the buffer layer,

13e

a semi-insulating III-N layer above the barrier layer, wherein 
the semi-insulating III-N layer comprises a compensated GaN 
layer containing acceptor type dopant atoms passivated with 
hydrogen, and 

13f
a gate comprising a gate contact and the compensated GaN 
layer, wherein no two dimensional electron gas (2DEG) 
region exists below the gate at zero volts applied gate bias.

EPC disputes the Sheu/Kigami meet 
the “compensated GaN” [13e] and 
“enhancement mode” limitations 

[13p, 13f]

Paper No. 27 at 37-46

Ex. 1036 at Fig. 7 (annotated)
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Claim 14 Obviousness based on Sheu

186DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

14p A compensated gate enhancement mode MISFET transistor 
comprising: 

14a a III-N barrier layer beneath a gate contact, 

14b a drain contact, 

14c a source contact, and

14d

a semi-insulating III-N layer between the barrier layer and 
the gate contact, wherein the semi-insulating III-N layer 
comprises a compensated GaN layer containing acceptor 
type dopant atoms passivated with hydrogen, and 

14e
a gate comprising the gate contact and the compensated 
GaN layer, wherein no two-dimensional electron gas (2DEG) 
region exists below the gate at zero volts applied gate bias

EPC disputes the Sheu grounds 
meet the “compensated GaN” 

[14d] and “enhancement mode” 
limitations [14p, 14e]

Paper No. 31 at 12-18

Paper No. 27 at 46-49
Ex. 1036 at Fig. 7 (annotated)
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Compensated with Kigami localized passivation

187DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Paper No. 27 at 35-37

Applying Kigami’s known localized H passivation technique to Sheu’s 
known device making layer 318 p-doped but not conductive

In ground 1B, cap layer 34 meets the 
“compensated GaN” under any construction
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Sheu Issues to resolve

188

Issue EPC’s Argument Correct Resolution

1. Is Sheu limited to 
depletion mode 

devices?

POSITA would appreciate Sheu 
discloses a depletion mode, not 

an enhancement mode 
transistor.

No. Sheu does not specify 
enhancement or depletion mode 

operation and it has the same 
architecture of the typical p-GaN 

enhancement mode device. 

2. Motivation to 
combine: Why would a 

POISTA use Kigami 
passivation in Sheu? 

There is no motivation to 
combine because Sheu and 
Kigami have different gate 

structure and Sheu’s layer “may 
be originally n-type”

A POSITA would have been motivated 
to employ Kigami’s technique 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Paper No. 27 at 35-37; Paper No. 37 at 15-16 
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Issue 1: Sheu is not limited to depletion-mode devices

189DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Sheu does not specify depletion or enhancement 
mode operation. Instead, its architecture is the 

same even EPC’s expert recognizes as 
characteristic of enhancement mode

Has a p-type material (layer 318) over the barrier 
layer (layer 310) “it can deplete the 2DEG … create 

an enhancement-mode transistor”

EPC’s expert description of e-mode
1. Enhancement/depletion 2. Motivation to Combine

Paper No. 37 at 15-16

Ex. 2009 [031]
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Sheu has the same enhancement-mode architecture

190DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Sheu has the same architecture of the typical e-mode device matching the same 
configuration as Hu (first e-mode device) and the 294 patent 

Hu Sheu
294 patent

1. Enhancement/depletion 2. Motivation to Combine

Paper No. 37 at 15-16 

Same cap layer structure: All of these can be e-mode. 
No reason to limit Sheu to d-mode.

Ex. 1014 at 1
Ex. 1036 at Fig. 6 Ex. 1001 at Fig. 2
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Sheu’s FIG. 4 does not limit it to d-mode

191DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Sheu’s FIG. 4 applies to a different embodiment (FIG. 1 and 3 vs. FIG. 6) and does not 
limit to depletion operation because it only shows “reverse voltage” and “gate 

leakage current.” It also shows no current at 0V (consistent with e-mode)

1. Enhancement/depletion 2. Motivation to Combine

Paper No. 37 at 15-16.
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Issue 2: Motivation to Combine Sheu/Kigami

192DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

1. Analogous art: Both describe III-nitride transistors

2. KSR known technique applied to known device: Kigami’s known 
technique is applied to Sheu’s known device

3. KSR’s some teaching, suggestion, motivation (TSM) in Kigami to modify 
or combine.

4. Reasonable expectation of success: POSITA had reasonable expectation 
that Kigami’s technique would further Sheu’s goals of doped but not 
conductive

5. Answer to the Board’s question

6. EPC’s counter arguments are incorrect 

Paper No. 27 at 35-37; Paper No. 37 at 15-16 
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Sheu and Kigami are both directed to MIS GaN transistors

193DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Sheu, p. 4 

It is possible to obtain an MIS-type gate 
structure that has a combination of a 

low threshold voltage and a high 
withstand voltage.

Kigami ¶[0009]

This practice attempts to improve the lattice
matching characteristics between the gate 

insulating layer and the substrate, so that the
metal-insulating layer-semiconductor field 

effect transistor (MISFET) has good electrical 
characteristics 

Sheu and Kigami are analogous art, they both specifically describe techniques for 
fabricating MIS GaN transistors and both seek to improve breakdown voltage

Paper No. 27 at 36

1. Analogous 2. Apply technique 3. TSM 4. Expectation 5. Board Question 6. Rebuttal to EPC

Ex. 1038 at 4

Ex. 1038 [0009]
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Applying Kigami’s technique to Sheu’s device

194DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Sheu/Kigami is applying a known technique (Kigami’s hydrogenation technique to 
control conductivity) to a known device (Sheu’s transistor) ready for improvement 

(improving robustness by increasing resistance) to yield predictable results 
(increasing the resistance of layer 318)

Known technique to make 
layer nonconductive

Known device ready to make 
layer 318 nonconductive 

1. Analogous 2. Apply technique 3. TSM 4. Expectation 5. Board Question 6. Rebuttal to EPC

Paper No. 27 at 36
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Some TSM to use Kigami’s technique in Sheu

195DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Kigami expressly suggests applying its technique in devices that like 
Sheu use Mg dopants and seek a doped but nonconductive layer

Sheu uses Mg as p-type 
impurity

1. Analogous 2. Apply technique 3. TSM 4. Expectation 5. Board Question 6. Rebuttal to EPC

Paper No. 27 at 36-37

Ex. 1008 [0012]
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Some TSM to use Kigami’s technique in Sheu

196DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Kigami expressly suggests applying its technique to improve transistor 
frequency and robustness, complementing Sheu’s objective

Sheu, p. 10

By forming the local region 34, in which 
hydrogen is unevenly distributed, at the 

junction interface between the gate-
insulating film 52 and the 

semiconductor layer 32, the interface 
energy level can be reduced. The 

effects of stabilized threshold voltage, 
increased switching speed, and the like 

are obtained

Kigami [0029]

the GaN-based insulating layer mentioned 
above can also be used as an insulating buffer 
layer between a semiconductor epitaxial layer 

and the substrate, which can effectively 
eliminate the side-gating effect or the back-

gating effect, and output conductance is 
substantially reduced, which is more 

conducive to high-frequency operation.

Kigami suggests using its technique to improve 
the device robustness Sheu targets

1. Analogous 2. Apply technique 3. TSM 4. Expectation 5. Board Question 6. Rebuttal to EPC

Paper No. 27 at 36-37

Ex. 1036 at 4

Ex. 1008 at [0029]
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POSITA would have reasonable expectation of success

197DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

POSITA would have expected success 
implementing Kigami’s suggested 

technique in Sheu because H passivation 
was a well-known technique to make 

layers doped but nonconductive

1. Analogous 2. Apply technique 3. TSM 4. Expectation 5. Board Question 6. Rebuttal to EPC

Ex. 1039 at [0141]
Paper No. 27 at 37
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Board Question

198DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

In its preliminary guidance, the Board understood Sheu’s “enhancing” of 
resistance is lowering the resistance so: “why would a POSITA use Kigami to 

increase the resistance?”

1. Analogous 2. Apply technique 3. TSM 4. Expectation 5. Board Question 6. Rebuttal to EPC

Short answer: the Board’s 
preliminary understating of 

Sheu was incorrect, Sheu (like 
Kigami) seeks high resistivity. 

Paper No. 29 at 15

EPC agrees. Paper No.31 at 22: “dopants themselves that enhance the resistance value, 
which a POSITA would understand to mean may increase the resistance value.”Paper No. 37 at 15

Page 198 of 214



Answer: Sheu’s “enhancing” is increasing the resistance

199DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

When Sheu describes “enhancing” the resistance of layer 318, Sheu is not describing 
lowering resistance, Sheu describes increasing the layer resistance to have “good 

insulating characteristics;” this squarely aligns with Kigami’s passivation

Sheu targets “good insulation” Kigami techniques improves 
insulating (resistance is higher)

1. Analogous 2. Apply technique 3. TSM 4. Expectation 5. Board Question 6. Rebuttal to EPC

Sheu describes the co-doping (C, Mg, Fe)

Sheu’s “enhancing” is consistent with Kigami’s 
passivation  Both seek to increase resistivity 

Ex. 1036 at 6

Ex. 1036 at 10

Ex. 1008  [0007]

Paper No. 37 at 15-16
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Replies to EPC’s arguments against the combination

200DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

a) Different gate structure: EPC 
incorrectly argues Sheu and Kigami 
have “entirely different” gate

b) Originally n-type:  EPC incorrectly 
argues Sheu needs active dopants 
because it was originally n-type

EPC incorrectly contends Sheu has an 
“entirely different” gate structure 

than Kigami and could not be 
passivated because it “may be 

originally n-type”

Other EPC arguments regarding 
compensation (e.g., counterintuitive) 

addressed above

1. Analogous 2. Apply technique 3. TSM 4. Expectation 5. Board Question 6. Rebuttal to EPC

Paper No. 37 at 15-16

Paper No. 31 at 18-23
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EPC’s argument of “entirely different” gate structure

201DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Gate contact
Insulating layer

Barrier
Channel

EPC challenges the combination arguing gate structures are “entirely different” because 
Kigami’s channel is hydrogenated. But the two devices have very similar gate structure 
with:  gate, insulating layer, barrier, and channel in the same order and arrangement  

1. Analogous 2. Apply technique 3. TSM 4. Expectation 5. Board Question 6. Rebuttal to EPC 6a) Diff. Gate Structure

Paper No. 27 at 16

Ex. 1036 at Fig. 6
Ex. 1008 at Fig. 7

Sheu Kigami
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EPC’s argument of “may be originally n-type”

202DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Nothing supports EPC speculation that layer 318 “may be originally n-
type,” Sheu instead specifies 318 is doped p-type and deep-level dopants

Nothing indicates layer 318 being “originally 
n-type.” Instead layer 318 is doped with p-
type and deep-level dopants. Kigami would 

not “negate the purpose” but control 
resistivity passivating Mg. 

1. Analogous 2. Apply technique 3. TSM 4. Expectation 5. Board Question 6. Rebuttal to EPC 6b) Originally n-type

Paper No. 37 at 16

Ex. 1036 at 10.  

Paper No. 31 at 22.  
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Issue 2: Motivation to Combine Sheu/Kigami

203DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

1. Analogous art: Both describe III-nitride transistors

2. KSR known technique applied to known device: Kigami’s 
known technique is applied to Sheu’s known device

3. KSR’s some teaching, suggestion, motivation (TSM) in 
Kigami to modify or combine.

4. Reasonable expectation of success: POSITA had 
reasonable expectation that Kigami’s technique would 
further Sheu’s goals of doped but not conductive

5. Answer to the Board’s question

6. EPC’s counter arguments are incorrect 

Same transistors  Obvious to combine 

Known technique, known device 
 Obvious to combine 

Sheu/Kigami TSM  Obvious to 
combine 

Expectation to increase 
resistance  Obvious to combine 

Both Kigami and Sheu increase 
resistance  Obvious to combine 

Sheu/Kigami have Similar gate 
structure  Obvious to combine 

Paper No. 27 at 35-37; Paper No. 37 at 15-16 
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Sheu issues to resolve

204

Issue EPC’s Argument Correct Resolution

1. Is Sheu limited to 
depletion mode 

devices?

POSITA would appreciate Sheu 
discloses a depletion mode, not 

an enhancement mode 
transistor.

Sheu does not specify enhancement 
or depletion mode operation and it 

has the same architecture of the 
typical p-GaN enhancement mode 

device. 

2. Motivation to 
combine: Why would a 

POISTA use Kigami 
passivation in Sheu? 

There is no motivation to 
combine because Sheu and 
Kigami have different gate 

structure and Sheu’s layer “may 
be originally n-type”

A POSITA would have been motivated 
to employ Kigami’s technique 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Paper No. 27 at 35-37; Paper No. 37 at 15-16 
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Summary of Arguments

205DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Issue §112 Challenge

1. Lack 
Enablement 

Patent does not enable the competing “semi-insulating” and “no 
2DEG” limitations in the new claims

2. Written 
description, 
Broadening

Patent does not support semi-insulating layer that is 
compensated, they are distinct, and the new claims impermissibly 

expand semi-insulating layer

Issue §103 Challenge

3. Smith New claims would be obvious in view of Smith and other prior art

4. Sheu New claims would be obvious in view of Sheu

True =
MTA denied

If enabled by “routine” 
must be obvious 

True =
MTA denied

If the “routine procedure” is enabling the new claims, they are obvious over the prior art 
because the prior art teaches more.  EPC’s different structure and n-type doping fail

Paper No. 27 §§ II-III; Paper No. 37 §§I-V
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Invalidity at the ITC

207DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

At the ITC Innoscience presented 2 grounds of invalidity: 
(1) Uemoto by itself

(2) Beach189, not an issue in this IPR, with Kigami for claims 2-3 

(w/ Kigami) (w/ Kigami)(alone)

(alone) (alone) (alone)

Only claims 1-3 at issue, Beach189 
had an inequitable conduct issue
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Summary of ITC’s Opinion About Uemoto without Smith

208DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

1p A column III-Nitride transistor comprising:

1a a substrate,

1b a set of III-N transition layers above the substrate,

1c a III-N buffer layer above the set of transition layers,

1d a III-N barrier layer above the buffer layer,

1e a compensated GaN layer above the barrier layer, and

1f a gate contact above the compensated GaN layer.

2
The transistor of claim 1, wherein the compensated GaN 
layer contains acceptor type dopant atoms passivated 
with hydrogen.

3
The transistor of claim 2, where the acceptor type atoms 
are selected from the group consisting of Mg, Zn, Be and 
Ca.

ITC Opinion

ITC found Uemoto by itself 
anticipated (102) all elements 

in claims 1-3 but for the “set of 
III-N transition layers”

Ex. 2022 §V.A.1; 
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ITC’s Opinion about Uemoto on Transition Layers

209DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Applying a “clear and convincing” standard, ITC found Uemoto by 
itself did not meet the “set of III-N transition layers” [1b]

Ex. 2022 at 87 
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ITC conclusion with respect to Beach189

210DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Paper No. 26 §V.C

ITC found Beach189 anticipated 
claim 1. But found it did not meet 
claims 2 and 3 disagreeing with a 

Beach189/Kigami combination

1p A column III-Nitride transistor comprising:

1a a substrate,

1b a set of III-N transition layers above the substrate,

1c a III-N buffer layer above the set of transition layers,

1d a III-N barrier layer above the buffer layer,

1e a compensated GaN layer above the barrier layer, and

1f a gate contact above the compensated GaN layer.

2
The transistor of claim 1, wherein the compensated GaN 
layer contains acceptor type dopant atoms passivated 
with hydrogen.

3
The transistor of claim 2, where the acceptor type atoms 
are selected from the group consisting of Mg, Zn, Be and 
Ca.

ITC Opinion
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ITC’s Opinion on Beach189/Kigami combination

211DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Applying a “clear and convincing” 
standard, agreed compensation was 

“well-known” … but argued there 
was an “unrestricted world of 

compensation”

Ignored Kigami’s teaching that its 
technique allows adjusting the 

region where H is introduced (at 
[0026]) improperly limiting Kigami 

to a single passivation layer arguing 
it “cast doubt” on the combination
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ITC applied an incorrect obviousness analysis

212DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“Our precedent, however, does not require that the motivation be the best option, only that it 
be a suitable option from which the prior art did not teach away. See Galderma Labs., L.P. v. 
Tolmar, Inc., 737 F.3d 731, 738 (Fed.Cir.2013); Bayer Healthcare Pharm., Inc. v. Watson Pharm., 
Inc., 713 F.3d 1369, 1376 (Fed.Cir.2013).” 

PAR Pharm., Inc. v. TWI Pharms., Inc., 773 F.3d 1186, 1197-98 (Fed. Cir. 2014);

In requiring that obviousness showed preference of “compensated by hydrogen as 
opposed to some other element,” the ITC misapprehended the law which only requires 

a “suitable option,” not the best option

Page 212 of 214



Conclusion of invalidity at the ITC

213DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

(alone)

(alone)

(w/Kigami) (w/Kigami)

Invalid

Not invalid, only 
missing [1b]

Not invalid Not invalid

Not invalid Not invalid

ITC found: 
(1) Uemoto did not meet [1b] failing to invalidate the claims

(2) Beach189 invalidates claim 1 but not claims 2-3, disagreeing with the combination

(alone)

(alone) (alone) (alone)
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CNIPA determinations have limited relevance

214DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EPC relies on CNIPA for its obviousness and enablement conclusion, but 
CNIPA applies a different law, evaluated different claims, it is “of limited 

relevance to the instant proceedings”

“the Board considered that the decision does not involve the U.S. patents at issue in these
proceedings, is not based on U.S. law, and is thus of limited relevance to the instant 
proceedings.” 

Smith & Nephew, Inc. v. Convatec Techs., Inc., IPR2013-00097, Paper 76 (PTAB Feb. 24, 2014)

Paper No. 37 at 9. 
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