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Overview of Patents

2
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Overview of the ’347 Patent

3

The ’347 patent describes and claims a method for forming an enhancement-
mode GaN (Gallium Nitride) MISFET (Metal Insulator Semiconductor Field Effect 

Transistor) with self-aligned ledges and laterally extending sidewalls.

Gate metal 604 and GaN 
material 603 etched to 
form sidewalls on GaN 

material 603 

Gate metal 604 etched to 
form self-aligned ledges on 

GaN material 603
Photoresist 605 deposited

Gate metal 604 and GaN 
material 603 layered

’347: Paper 17 at 4-10
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE



© 2023 BLANK ROME LLP. ALL RIGHTS RESERVED. PLEASE CONTACT BLANK ROME FOR PERMISSION TO REUSE.

Overview of the ’335 Patent

4

elongated surface length defined by ledges 
and sidewalls reduce gate leakage

Similarly, the ’335 patent describes and claims an enhancement-mode GaN MISFET 
having substantially equal or self-aligned ledges and laterally extending sidewalls.

’335: Paper 7 at 4-5; Paper 17 at 4-7 
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Overview of the ’335 Patent

5

Similarly, the ’335 patent describes and claims an enhancement-mode GaN MISFET 
having substantially equal or self-aligned ledges and laterally extending sidewalls.

elongated surface length defined by ledges and 
sidewalls reduces gate leakage

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
’335: Paper 7 at 4-5; Paper 17 at 4-7 
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Claims

6
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Independent Claim 1 of the ’347 Patent

7

First Etching 
Step

Second 
Etching Step

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Independent Claim 1 of the ’335 Patent

8

Horizontal 
Ledges

Side 
Surfaces

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Independent Claim 5 of the ’335 Patent

9

Self-Aligned 
Ledges

Side Surfaces

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE



© 2023 BLANK ROME LLP. ALL RIGHTS RESERVED. PLEASE CONTACT BLANK ROME FOR PERMISSION TO REUSE.

Claim Construction

10
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Claim Construction for the ’347 and ’335 Patent

11

Claim Term Petitioner’s Proposal Patent Owner’s Proposal

forming side surfaces of 
the p-type gate material 
that extend horizontally 
towards the source and 

drain contacts, 
respectively, and contact 

the barrier layer

forming side surfaces of 
the p-type gate material 
such that the bottom of 

the p-type gate material is 
more than 10% wider than 

the top of the material, 
leading to sloped side 

surfaces that contact the 
barrier layer

“forming side surfaces of 
the p-type gate 

semiconductor material
such that the bottom of 

the material, which 
contacts the

barrier layer, is wider than 
the top of the material

’347: Paper 1 at 19-22
’335: Paper 1 at 19-23DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Claim Construction for the ’347 Patent

12

Claim Term Petitioner’s Proposal Patent Owner’s Proposal

etching the gate metal and 
the p-type gate material

using the photoresist to 
etch the gate metal and 
the p-type gate material

etching the gate metal and
etching the p-type gate 

material

’347: Paper 1 at 22-23
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Claim Construction for the ’347 Patent

13

Claim Term Petitioner’s Proposal Patent Owner’s Proposal

etching the gate metal to 
form a pair of ledges

after the etching of the 
gate metal and the p-type 
gate material, etching the 
gate metal to form a pair 

of ledges

performing a process 
during which gate metal is 
removed and two ledges 

are created

’347: Paper 1 at 23
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Claim Construction for the ’335 Patent

14

Claim Term Petitioner’s Proposal Patent Owner’s Proposal

“self-aligned” ledges “no patentable weight”
Ledges of “substantially 

equal widths” produced by 
self-aligned process

‘335: Paper 1 at 23-24; Paper 17 at 29-30
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Summary of Grounds

15
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Grounds for the ’347 Patent

16

Ground Prior Art Basis Claims

1 Saxler, Beach, Shenoy § 103 1-3

2 Saxler, Yoshida, Beach, Shenoy § 103 1-3

3 Saxler and Ahn § 103 1-3

4 Yoshida, Saxler, Beach, Shenoy § 103 1-3

5 Yoshida and Ahn § 103 1-3

Saxler-Based

Yoshida-Based

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Grounds for the ’335 Patent

17

Ground Prior Art Basis Claims

1 Saxler in view of knowledge of a POSITA § 103 1-7

2 Saxler, Yoshida § 103 1-7

3 Saxler, Yoshida, Beach, Shenoy § 103 2, 5-7

4 Yoshida in view of knowledge of a POSITA § 103 1-7

5 Yoshida, Saxler § 103 1-7

6 Yoshida, Saxler, Beach, Shenoy § 103 2, 5-7

Saxler-Based

Yoshida-Based

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Cited Prior Art

18
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Grounds 1-4 for ’347 & Grounds 1-3, 5, & 6 for ’335
Saxler | Prior Art Overview

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

FIG. 1A – Recessed Embodiment FIG. 1B – Non-Recessed Embodiment

Petitioner admits D-Mode (not E-Mode) Petitioner admits D-Mode (not E-Mode)

Petitioner admits gate structure as relied 
on is not disclosed by Saxler

Petitioner “mix and match” and “take all 
the embodiments and bring in which ones 
you want, depending on what you’re trying 

to accomplish”
’347: Paper 17 at 11-12; Paper 21 at 3-5, 9

’335: Paper 17 at 9-10; Paper 21 at 9-11, 14-15
19
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Grounds 2, 4, and 5 for ’347 & Grounds 2-6 for ’335
Yoshida | Prior Art Overview

20

p-type GaN layer 5 “etch[ed] away . . . except for 
where the gate electrode was to be loaded” ¶22

pn junction of a p-type GaN layer 5 “immediately 
under” the gate electrode G for “voltage control 

with a small amount of carrier injection” ¶17

Gate electrode G deposited onto 
already etched p-type GaN layer 5 ¶23 

(i.e., a “gate-last” process)

’347: Paper 17 at 13-15, 57-59; Paper 21 at 23
’335: Paper 17 at 10-14, 69-70; Paper 21 at 25-26

Ledges of p-type GaN layer 5 formed for later deposition 
of gate electrode G (not refuted by Petitioner)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Grounds 1, 2, and 4 for ’347 & Grounds 3 and 6 for ’335 
Beach | Prior Art Overview

21

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Gate arrangement 24 and gate barrier 26 is 
patterned and etched to form a self-aligned gate 

arrangement. Fig 2F, ¶40. 

Gate arrangement is fabricated before the ohmic 
contacts 20, 22 are formed on the device (i.e., a 

“gate-first” process). Fig 2F, ¶40

’347: Paper 17 at 16, 38-39; Paper 21 at 14
’335: Paper 17 at 14-15, 68; Paper 21 at 17

Beach forms self-aligned sidewalls
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Grounds 1, 2, and 4 for ’347 & Grounds 3 and 6 for ’335
Shenoy | Prior Art Overview

22
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Shenoy is purely mathematical model
Shenoy produces an undercut (U) based on underlying 

insulator that has no current distribution (i) 

’347: Paper 17 at 17, 40-44; Paper 21 at 16-17
’335: Paper 17 at 15-16, 50-56; Paper 21 at 20-21
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Grounds 3 and 5 for ’347
Ahn | Prior Art Overview

23

Thin film transistor characterized by insulating layer 23 (“gate oxide 
layer”) thinly separating semiconductive layer 25 from gate 21 in 

vertical arrangement 

Deterioration of the thin gate oxide layer 23 may cause 
an electrical connection between the semiconductive 

layer 25 and the gate 21 causing short circuit 

Double-step gate structure formed by additional etching to 
reduce deterioration of overlying thin gate oxide layer 23

’347: Paper 17 at 17-21, 53-55
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Ahn has unrelated structure, 
function, and fabrication



© 2023 BLANK ROME LLP. ALL RIGHTS RESERVED. PLEASE CONTACT BLANK ROME FOR PERMISSION TO REUSE.

General Concepts

24
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Overview
Enhancement-Mode v. Depletion-Mode Transistors

25

Depletion-Mode (e.g., Saxler)

Normally On

“Pinch” off 2DEG just under gate to turn off

Enhancement-Mode  (e.g., Yoshida)

Normally Off

Replenish entire length of 2DEG under cap layer to 
turn on

p-type GaN layer 5 “etch[ed] away . . . except for where 
the gate electrode was to be loaded” to form pn junction 

“immediately under” the gate electrode G for “voltage 
control with a small amount of carrier injection”

Because of “pinching” function, p-GaN can extend the 
entire or substantially the entire length between the 
ohmic contacts and still function in depletion-mode.

’347: Paper 17 at 30-31; Paper 21 at 10-11
’335: Paper 17 at 27-28; Paper 21 at 15-16

Saxler - FIG. 1A Saxler - FIG. 1B
Yoshida  - FIG. 1

Dr. Schubert: E-Modes are designed to minimize 
length of 2DEG that needs to be replenished to turn 

transistor ON (voltage control)
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Overview
“Gate-Last” v. “Gate-First” Fabrication

26

“Gate-Last” Fabrication 
(e.g., Yoshida)

Gate arrangement 24 and gate 
barrier 26 etched together to 

form self-aligned sidewalls

p-GaN 5 etched wider to 
receive later deposited 

Gate Contact

“Gate-First” Fabrication 
(e.g., Beach)

Gate Contact is then 
deposited on p-GaN 5 

after p-GaN 5 is etched

’347: Paper 17 at 13-16, 57-62
’335: Paper 17 at 10-15, 68-72

pn junction of a p-type 
GaN layer 5 “immediately 
under” the gate electrode 

G for “voltage control 
with a small amount of 

carrier injection” DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Substance of Grounds

27
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Grounds 1-6 of ’335 | Independent Claim 1

28

Horizontal 
Ledges

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Grounds 1-6 of ’335
The Petition relies solely on drawings for “substantially equal widths” 

29

The Petition relies solely on transistor schematics without providing any “articulated 
reasoning” of forming ledges of “substantially equal widths”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

’335: Paper 1 at 49, 83; Paper 17 at 2-3, 29, 59-60; Paper 21 at 1, 4
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Grounds 1-6 of ’335
Case law establishes that drawings cannot be relied on to disclose precise or relative 
proportions, including “substantially equal”

30

Hockerson-Halberstadt, Inc. v. Avia Grp. Int'l, Inc., holds that drawings
cannot be relied on to disclose precise or relative proportions

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Hockerson-Halberstadt, 222 F.3d 
951, 956 (Fed. Cir. 2000)

’335: Paper 17 at 2-3, 31-32; Paper 21 at 1
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Grounds 1-6 of ’335
Case law establishes that drawings cannot be relied on to disclose precise or relative 
proportions, including “substantially equal”

31

The Board applied Hockerson to “substantially equal” in Ex Parte Bjorn, No. 2018-001567, 2019 
WL 6173305 at *17 (P.T.A.B. Oct. 16, 2019) 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner’s own case law 
states that you cannot 

rely on drawings for 
“substantially equal” 

dimensions

Ex Parte Bjorn, No. 2018-001567, 2019 WL 6173305 at *17.

’335: Paper 17 at 3, 32; Paper 21 at 1, 4-5; Paper 10 at 1-2
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Grounds 1-6 of ’335
The Petitioner continues to rely on irrelevant holdings in the same case law

32

The Petitioner is misdirected for repeatedly citing passages in Ex Parte Bjorne where the Board is 
explicitly not applying Hockerson in relying on the drawings to address an open-ended range 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Ex Parte Bjorn, No. 2018-001567, 2019 WL 6173305 at *10 

’335: Paper 17 at 3, 32; Paper 21 at 1, 4-5
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Grounds 1-6 of ’335
Transistor schematics are known by POSITA to not be accurate, and Petitioner 
specifically relies on this “principle”

33

Even in instances where Hockerson is not applied, the Board considers the prior art and the accuracy 
of the drawings.  The prior art, Petitioner, and Dr. Shealy repeatedly discredit the drawings.

Saxler ¶42

Petitioner relies on this “principle” of schematics not representing 
a transistor “when built in a practical device” to address Yoshida 

’335: Paper 1 at 75-76; Paper 17 at 35-37; Paper 21 at 5-7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Grounds 1-6 of ’335
Transistor schematics are known by POSITA to not be accurate, and Petitioner 
specifically relies on this “principle”

Dr. Shealy:

Dr. Shealy:

Dr. Shealy:

’335: Paper 17 at 36-37, 60

Dr. Shealy:

Yoshida’s drawings are also not accurate in vertical scale

Dr. Shealy further repeatedly discredits the transistor schematics as being inaccurate, but somehow 
relies on precise dimensions of schematic ledges (and sidewalls) for invalidity purposes

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Grounds 1-6 of ’335
Transistor schematics are known by POSITA to not be accurate, and Petitioner 
specifically relies on this “principle”

35

Uemoto – as Petitioner relied on to illustrate previously mentioned “principle” of 
schematics not representing a transistor “when built in a practical device” 

Dr. Shealy:

Fig. 1 - Schematic
Fig. 5 – SEM Image 

Substantially equal ledges 
formed by the self-aligned 

technique of the patent

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

’335: Paper 17 at 30-31, 33; Paper 21 at 7

FIG. 6 of the ‘335 Patent
(TEM Image)
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Grounds 1-6 of ’335
The Petition improperly attempts to introduce motivation for “substantially equal 
widths” in the Reply

• In the Reply, Petitioner attempts to rely on the conclusory statement of “a 
POSITA would have seen Figure 1A [of Saxler] shows a centered gate with 
ledges of substantially equal width and found such a gate obvious.”

• The Petition relies on disclosure is completely devoid of a motivation to 
modify, which cannot be entered in a Reply 

• Even considering this argument from the Reply, Figure 1A by itself is not a 
sufficient motivation to modify with an expectation of success

• Furthermore, Saxler ¶42 contradicts this argument by explicitly disclosing 
“the regions illustrated in the figures are schematic in nature and their shapes 
are not intended to illustrate the precise shape of a region of a device” (which 
Petitioner explicitly relies on to address Yoshida for another feature)

• In the Reply, Petitioner provides even less reasoning for obviousness 
in view of Yoshida

36

In the Reply, Petitioner improperly attempts to introduce a motivation

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
’335: Paper 17 at 35-37; Paper 19 at 18; Paper 21 at 4, 7-9
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Grounds 1-6 of ’335 | Independent Claim 5

37

Self-Aligned 
Ledges

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Grounds 1-6 of ’335
Petitioner fails to provide sufficient basis for “self-aligned ledges”

38

Patent Owner establishes that “self-aligned ledges” [5f] are not product-by-process.  
However, even if [5f] was construed as “product-by-process”, Petitioner fails to provide any additional analysis 
(with respect to [1f]), thus fails to show the “product” of the prior art is the same as the claimed “self-aligned 
ledges” as required by law. Amgen Inc. v. F. Hoffman-La Roche Ltd., 580 F.3d 1340, 1369 (Fed. Cir. 2009) (“In 

determining validity of a product-by-process claim, the focus is on the product and not the process of making it.”).

’335: Paper 17 at 38-44; Paper 21 at 9

Dr. Shealy

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Grounds 1-6 of ’335
Petitioner fails to provide sufficient basis for “self-aligned ledges”

Two-Mask Approach One-Mask (“Self-Aligned”) Approach

’335: Paper 17 at 38-44

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Ground 4 of ’335 | Independent Claim 1

40

Side 
Surfaces

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE



© 2023 BLANK ROME LLP. ALL RIGHTS RESERVED. PLEASE CONTACT BLANK ROME FOR PERMISSION TO REUSE.

Ground 4 of ’335 | Independent Claim 5

41

Side Surfaces

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Ground 4 of ’335
Petitioner abandons its basis of the Petition and attempts to introduce a new 
“obviousness” position in the Reply

• In the Reply, Petitioner concedes “inappropriate[]” argument addressing anticipation, thus 
abandons the basis of the Petition. 

• Petitioner attempts to improperly replace its prior § 102 position with a new “obviousness” 
position, which should not be considered.

• Even considering the new obviousness argument, Petitioner still fails to provide a motivation to 
modify Yoshida by replacing the vertical sidewalls with laterally extending sidewalls.  

42
’335: Paper 1 at 67-68; Paper 17 at 61-62; Paper 19 at 18, 21-25, 25; Paper 21 at 21-23

The Petition relies on inherency under § 102 for [1d], 
without providing any motivation to modify

However, Dr. Shealy and Dr. Schubert agree that 
vertical or undercut walls are a possibility

Indeed, in the Reply, Petitioner specifically takes 
the position that “this does not mean a vertical 

sidewall would not have been obvious”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“Under Patent Owner's construction of the slope terms (‘p-type gate material 
having side surfaces extending horizontally such that the bottom of the 
material is wider than the top of the material’), a POSITA would know any 
constructed embodiment would necessarily extend at least slightly on the 
bottom due to manufacturing tolerances.”
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Ground 4 of ’347 & Grounds 5 & 6 of ’335
A POSITA would not modify Yoshida with the tapered walls of Saxler

p-type GaN layer 5 “etch[ed] away . . . except for 
where the gate electrode was to be loaded”

pn junction of a p-type GaN layer 5 “immediately 
under” the gate electrode G for “voltage control 

with a small amount of carrier injection”

Widening the p-type GaN layer 5 would reduce desired  “voltage control.” Cap layer 
structure of Saxler’s D-Mode transistor functions differently than E-Mode and is irrelevant.

• In the Reply, Petitioner attempts to shift to “alternative” obviousness 
rational, which should not be considered.  

• Even if considered, it would have same deficiencies of widening pn 
junction relative to GaN layer 5  by “more than 10%” reducing 
“voltage control” in that that pn junction is not “immediately under” 
the gate electrode G 

’347: Paper 19 at 26; Paper 21 at 20-22
’335: Paper 17 at 63-66; Paper 19 at 25-26; Paper 21 at 23-25DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Grounds 1 and 3 for ’347 | Independent Claim 1

44

First Etching 
Step

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Ground 1 for ’335 | Independent Claim 1

45

Horizontal 
Ledges

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Ground 1 for ’335 | Independent Claim 5

46

Self-Aligned 
Ledges

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Grounds 1 and 3 for ’347 & Ground 1 for ’335
Petitioner relies on disclosure for 1) “Saxler’s Non-Recessed Embodiment” and 2) E-Mode

47

The Petition relies on disclosure 1) of “Saxler’s Non-Recessed Embodment” and 2) that 
Saxler’s transistors (including Figs. 1A, 1B) are enhancement-mode transistors

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
’347: Paper 1 at 25, 31, 34-36, 45 (quoted)
’335: Paper 1 at 24-26; 35 (nearly identical)

“Saxler’s non-recessed embodiment”

The Petitions rely on a disclosure
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Grounds 1 and 3 for ’347 & Ground 1 for ’335
“Saxler’s Non-Recessed Embodiment” not actually disclosed by Saxler, thus Petitioner 
abandons its basis of Petitions

48

Petitioner abandons its position in the Petition that 1) Saxler discloses the transistor relied on 
in the Petition; and 2) Saxler discloses an enhancement-mode transistor

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
’347: Paper 17 at 26-27; Paper 19 at 6 (quoted); Paper 21 at 3-5, 7

’335: Paper 17 at 21; Paper 19 at 5 (nearly identical); Paper 21 at 9-11

In his deposition, Dr. Shealy clarifies that “Saxler’s non-recessed 
embodiment” was based on ¶52 of Saxler and his opinion is that he 
“mix and match” and “take all the embodiments and bring in which 
ones you want, depending on what you’re trying to accomplish.”

Petitioner agrees “Saxler’s non-recessed 
embodiment” and E-mode not disclosed
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Grounds 1 and 3 of ’347 & Ground 1 of ’335
Petition provides no motivation to modify Saxler to produce “Saxler’s Non-Recessed 
Embodiment”

In the Reply:
1) Petitioner cites unrelated grounds in alleging a motivation to produce E-Mode

• The Petition relies on Saxler’s gate structures already being E-Mode (Why would POSITA modify 
Saxler to produce E-Mode when Saxler’s transistors are supposedly already E-Mode?)

• Saxler does not mention E-Mode
• KSR rationale not a basis in the Petition for this feature
• Petitioner cites to unrelated grounds, which cannot be basis for obviousness

2) Petitioner introduces a new motivation of to “simplif[y] Saxler’s Figure 1A”
• Not supported by Petition, so should not be considered
• No motivation, just “circular logic”
• Saxler already discloses a non-recessed embodiment in FIG. 1B, and Petitioner still provides no 

motivation to modify recessed embodiment of FIG. 1A

49

In the Reply, Petitioner failed to provide a motivation to modify to produce “Saxler’s Non-Recessed Embodiment”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
’347: Paper 1 at 35-36; Paper 19 at 5-7; Paper 21 at 5-9
’335: Paper 1 at 35; Paper 19 at 5-6; Paper 21 at 11-14 

Saxler in view of Yoshida (Not Saxler alone)
’347: Paper 1 at 55-56; EX1003 ¶¶146-148

’335: Paper 1 at 33; EX1003 ¶103
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Grounds 1 and 3 of ’347 & Ground 1 of ’335
The Recessed Embodiment is thicker and more highly doped, with a thicker doped region

50

Saxler Feature(s) Non-Recessed Embodiment Recessed Embodiment

Shape of cap layer and gate 
contact

Thickness of cap layer “from about 2 Å to about 20 Å” “from about 5 to about 5000 Å”

Level of doping of cap layer

“should be sufficiently high so as to 
reduce leakage current… and be the 
dominant ‘surface’ state but not so 
high as to [] introduce traps or leakage 
paths by becoming a conductive 
layer”

“a high level of p-type dopants may 
be provided such that the cap layer 
34′ may be provided as a conductive 
layer”

Dopant concentration of cap 
layer “from about 1018 to about 1021 cm−3” “more heavily doped than 1021 cm−3”

Thickness of doped region “into the cap layer from about 2.5 Å to 
about 50 Å”

“into the cap layer from about 20 Å 
to about 5000 Å”

’347: Paper 17 at 24-26
’335: Paper 17 at 18-21DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Grounds 1 and 3 of ’347 & Ground 1 of ’335
Saxler distinguishes the Recessed and Non-Recessed Embodiments

Petitioner cites ¶¶13, 71 of Saxler for an alleged disclosure of the same concentration range, but ¶¶13, 71 
just distinguishes the recessed embodiment and the non-recessed embodiment

Recessed

Recessed

Non-Recessed

Non-Recessed

Recessed
’347: Paper 17 at 24-26; Paper 19 at 4
’335: Paper 17 at 18-21; Paper 19 at 4
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Grounds 1 and 3 of ’347 & Grounds 1 of ’335 
Saxler ¶52

52DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
’347: Paper 17 at 27-28; Paper 19 at 5; Paper 21 at 3-5, 7-8

’335: Paper 17 at 21-22; Paper 19 at 4; Paper 21 at 9-13

• Petitioner already admits that relied on 
transistor structure not disclosed (contradiction)

• Motivation still required for “obviousness law”, 
and none provided

Dr. Shealy misinterprets ¶52 to read:
• He can “mix and match” and “take all the 

embodiments and bring in which ones you want, 
depending on what you’re trying to accomplish”

Petitioner misinterprets ¶52 to read:
• “expressly acknowledges Saxler’s recess is 

optional in every figure” 
• “Saxler itself tells a POSITA to remove Figure 1A’s 

recess”

• No illustration or further disclosure of these 
vague “other embodiments”

• No mention of “mix and match” embodiments
• No motivation or expectation of success
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Grounds 1-3 of ’347 & Grounds 1-3 of ’335
Saxler’s Transistors are not E-Mode

53

Again, the Petition relies on Saxler’s disclosed gate structures being E-Mode.

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
’347: Paper 1 at 36 (quoted)

’335: Paper 1 at 35 (nearly identical)
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Grounds 1-3 of ’347 & Grounds 1-3 of ’335
Saxler’s Transistors are not E-Mode

54

However, Saxler only discloses D-Mode transistors.

Petitioner: Not E-Mode

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner: Not E-Mode 

Petitioner: Not E-Mode

Saxler FIG. 1A

Saxler FIG. 1B

’347: Paper 17 at 28, 32; Paper 21 at 9
’335: Paper 17 at 22-24; Paper 21 at 14-15
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Grounds 1-3 of ’347 & Grounds 1-3 of ’335 
A POSITA would not retrofit Saxler’s D-Mode Transistor to produce E-Mode

55

Petitioner’s own ITC Expert: a wide cap layer would 
require high voltage to turn on, producing “not… an ideal 

device” with “lots of leakage.”

A POSA would not be motivated to modify Saxler’s D-Mode transistor to produce an E-Mode 
transistor, at least because of the size of the cap layer

Enhancement-Mode Depletion-Mode

Normally Off Normally On

Replenish entire length of 2DEG 
under cap layer to turn on

“Pinch” off 2DEG just 
under gate to turn off

pn junction of GaN layer 5 “immediately under” gate electrode 
G for “voltage control with a small amount of carrier injection”

formed in gate-last approach by “etch[ing] away the p-type GaN 
layer except for where the gate electrode was to be loaded”

E-Mode - Yoshida

Dr. Schubert: a POSA would not produce an E-mode 
device in this manner because of excess voltage 

requirements and might not even turn on. 

Petitioner’s 
Modification based 

on a D-Mode 
Transistor

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

’347: Paper 17 at 30-32; Paper 21 at 9-11 
’335: Paper 17 at 27-28; Paper 21 at 14-17
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Grounds 1-3 of ’347 & Grounds 1-3 of ’335
Petitioner’s proposed transistor not “the same” as the transistor of patent

56

Petitioner improperly attempts to introduce a new argument that “the patent has the
same ‘access regions’ as modified Figure 1A.”

• Pure attorney argument
• Petitioner misunderstands “access regions”

• Access region refers to entire lengths of 2DEG between the gate and the source and drain, 
respectively, and not just the region underneath the cap layer

• Access regions are not the “same”
’347: Paper 19 at 9-10; Paper 21 at 9-10
’335: Paper 19 at 9; Paper 21 at 14-15DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Modified Fig. 1A (Shealy Depo) Petitioner’s Annotation of FIG. 5 of Patent
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Grounds 1-5 of ’347 | Independent Claim 1

57

First Etching 
Step

Second 
Etching Step

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Grounds 1-3 of ’347 & Grounds 3 & 6 of ‘335
Saxler’s Method is not “flexible” and Petitioner relies on substantial hindsight by piecing 
together disparate references

• Splitting steps or combining steps does not provide authority to completely 
reengineer Saxler’s method

• Petitioner improperly uses the present claims as a roadmap and attempts 
to “mix and match” disparate references “to accomplish” the claimed 
subject matter

• Petitioner improperly reengineers Saxler’s processes based on alleged 
“simple substitutions” which is fraught with hindsight bias

• Petitioner fails to even provide a specific process sequence 
• Apparently by strategy so they could improperly shift positions and combinations as 

they did in their Replies

58

Petitioner mischaracterizes Saxler as “flexible” in an attempt to completely reengineer Saxler’s method 
of fabrication by piecing together disparate references with substantial hindsight bias.

’347: Paper 17 at 2-3, 46-48; Paper 21 at 14-15
’335: Paper 17 at 57-59DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Grounds 4 and 5 of ’347
Yoshida’s method is not “flexible” and Petitioner relies on substantial hindsight by 
piecing together disparate references

59

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

In falsely stating the Yoshida’s method is flexible and citing KSR, Petitioner takes complete freedom to “mix and 
match” components from divergent references to try to piece together the claimed steps through hindsight

Dr. Shealy establishes order of Yoshida

’347: Paper 17 at 55-56; Paper 21 at 19-20
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Grounds 1-5 of ’347 & Grounds 3 and 6 of ’335 
Petitioner improperly attempts to reverse engineer schematic drawings

60
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Saxler FIG. 1A

Saxler ¶42

Yoshida Fig. 1

Dr. Shealy: not an actual device

Petitioner does not provide any reason/disclosure for a centrally aligned gate electrode.  
Saxler only discloses that electrode may be positioned “offset… closer to source contact.”

Non-centrally aligned 
gate electrode

Uemoto Fig. 1 Uemoto Fig. 5

’347: Paper 17 at 34-37
’335: Paper 17 at 35-38

Saxler only discloses gate contact to 
be “offset… closer to the source 
contact than the drain contact”
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Grounds 1-3 of ’347 & Ground 3 of ’335
Saxler’s “Precise Positioning” as relied on by Petitioner

61

“severe misalignment may be 
detrimental to the device”

“aligned to the source-side sidewall 27 of 
the gate electrode 26” “substantially aligned”

Petitioner: “would obviously lead to 
manufacturing defects”

In Reply, Petitioner argued “Saxler’s need for precision is self-evident… because Saxler incorporates Smith for its 
fabrication methods, which addresses gate misalignment. Imprecise gate positioning would obviously lead to 
manufacturing defects, so a POSITA would have been motivated to improve gate alignment and positioning.”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
’347: Paper 19 at 1, 16; Paper 21 at 12-13

’335: Paper 17 at 37-38 

Reproduced from Smith 
(as incorporated into Saxler 
and relied on by Petitioner)
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Grounds 4 and 5 for ’347 & Ground 6 for ’335
Ledges illustrated in FIG. 1 of Yoshida are by-product of “gate-last” fabrication

62

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

dry etching to etch away the p-type GaN layer “except where 
the gate electrode was to be loaded”

to form pn junction of the p-type GaN layer 5 “immediately 
under” the gate electrode G for “voltage control with a small 
amount of carrier injection”

’347: Paper 17 at 57-59 (quoted); Paper 21 at 2, 23
’335: Paper 17 at 69-70 (almost identical); Paper 21 at 25-26

Petitioner does not refute that ledges illustrated in FIG. 1 are for later receiving the electrode 
without overhang and have no function after the gate electrode is loaded

Not refuted by Petitioner
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Grounds 1, 2, and 4 of ’347 & Grounds 3 and 6 of ’335
Petitioner relies on Beach for First Etching Step

63

First Etching 
Step

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Beach
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Grounds 1, 2, and 4 of ’347 & Grounds 3 and 6 of ’335
Beach’s self-alignment would cut off or not form sloped wall

64
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The Petition specifically states: 
• “[a] POSITA would have found it obvious to make the stacked gate structure of Saxler’s non-recessed 

embodiments using Beach’s and Shenoy’s methods.”
• “[i]t would have been obvious to create Saxler’s gate structure with Beach’s approach for improved 

alignment between layers. It would have been obvious to look to Beach for its simple methods of 
making stacked gate structures.”

Dr. Schubert establishes that “self-aligned” approaches 
of Beach (Beach-II and Smith) are for self-aligning 
sidewalls, and would result in cutting off, or not 

forming, the horizontally extending “sloped” side 
surfaces that Petitioner relies on from Fig. 1A of Saxler.

’347: Paper 1 at 31, 34 (quoted); Paper 17 at 38-39; Paper 21 at 13-15
‘335: Paper 1 at 59, 62 (nearly identical); Paper 17 at 48-49; Paper 21 at 17-19

No horizontal side surfaces formed
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Grounds 1, 2, and 4 of ’347 & Grounds 3 and 6 of ’335
Beach’s self-alignment would cut off or not form sloped wall

65
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Saxler etched by Beach

Yoshida etched by Beach

Petitioner’s Structure in view of Saxler

Petitioner’s Structure in view of Yoshida

No horizontal side surfaces formed

’347: Paper 1 at 31, 34 (quoted); Paper 17 at 38-39; Paper 21 at 13-15
‘335: Paper 1 at 59, 62 (nearly identical); Paper 17 at 48-49; Paper 21 at 17-19
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Grounds 1, 2, and 4 of ’347 & Grounds 3 and 6 of ’335
Beach’s self-alignment would cut off or not form sloped wall

• The new argument should not be considered 
because the combination of the Petition was “to 
make the stacked gate structure of Saxler’s 
nonrecessed embodiments using Beach’s and 
Shenoy’s methods”

• The Petition 1) fails to reference “Saxler’s etching 
technique” with respect to the modified method and 
2) does not provide any suggestion on how “Saxler’s 
etching technique” would be modified based on 
Beach and Shenoy 

• Petitioner intentionally shifting positions

66

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Recognizing the Petition’s weakness, Petitioner in the Reply proposed a new “combination us[ing] Saxler’s 
etching technique to create sloped sidewalls when using Beach’s one-mask approach”

’347: Paper 19 at 13-14; Paper 21 at 13-15
‘335: Paper 19 at 23; Paper 21 at 17-19
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Grounds 1, 2, and 4 of ’347 & Grounds 3 and 6 of ’335
Petitioner relies on Shenoy for Second Etching Step

67

Second 
Etching Step

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Shenoy
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Grounds 1, 2, and 4 of ’347 & Grounds 3 and 6 of ’335 
Shenoy is purely mathematical and based on underlying insulator

68
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Shenoy is a mathematical model under very controlled conditions (with underlying insulator), a POSA 
would not look to Shenoy to modify Saxler/Yoshida as modified by Beach.

’347: Paper 17 at 40-41
’335: Paper 17 at 50-51
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Grounds 1, 2, and 4 of ’347 & Grounds 3 and 6 of ’335
Shenoy is purely mathematical and would etch GaN cap layer

69
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Insulator has no current 
distribution (i), so no etching

GaN has a current distribution (i), 
so etching would occur

’347: Paper 17 at 42-43
’335: Paper 17 at 52-54
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Grounds 1, 2, and 4 of ’347 & Grounds 3 and 6 of ’335
Shenoy is purely mathematical and would etch GaN cap layer

70

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
’347: Paper 17 at 43-46; Paper 21 at 16
’335: Paper 17 at 54-56; Paper 21 at 20

• Even considering Dr. Shealy’s “holes” theory (EX2004, 98:25-99:13), the surface of 
the GaN material (red arrows) underlying the Gate Contact would not have been 
etched by Beach.  

• Thus, underlying surface would still have “holes” and not behave as an insulator 
=> Underlying surface of the GaN would be etched by Shenoy and not form the 
claimed ledges.
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Grounds 1, 2, and 4 of ’347 & Grounds 3 and 6 of ’335
In the Reply, Petitioner diverts from Shenoy and introduces new conclusory statements

71

Insulator has no current 
distribution (i), so no etching

GaN has a current distribution (i), 
so etching would occur

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE ’347: Paper 17 at 41-42; Paper 21 at 15-18
’335: Paper 17 at 54-57; Paper 21 at 19-21

In the Reply, Petitioner introduces arguments on “many wet etches”. 
• “Many wet etches” or “liquid metal etches” not relevant to any ground because they are “unlike” Shenoy

Petitioner also relies on general conclusory statements that Shenoy would not etch GaN, which is inconsistent 
with the record
• Dr. Schubert establishes that Shenoy etching is based on current distribution not “tough[ness] of material”
• Petitioner’s modification based on Shenoy not etching GaN, and not differential rates
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Grounds 1, 2, and 4 of ’347 & Grounds 3 and 6 of ’335
Shenoy is purely mathematical and would etch GaN cap layer

72DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
’347: Paper 17 at 42-43
’335: Paper 17 at 52-54

Petitioner’s Structure in view of Saxler

Petitioner’s Structure in view of Yoshida

Saxler with Shenoy etching

Yoshida with Shenoy etching

Shenoy would etch both 
gate metal and GaN layer
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Grounds 4 and 5 for ’347 & Ground 6 for ’335
Ledges illustrated in FIG. 1 of Yoshida are by-product of “gate-last” fabrication

73
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

dry etching to etch away the p-type GaN layer “except where 
the gate electrode was to be loaded”

to form pn junction of the p-type GaN layer 5 “immediately 
under” the gate electrode G for “voltage control with a small 
amount of carrier injection”

Petitioner does not refute that ledges illustrated in FIG. 1 are for later receiving the electrode 
without overhang and have no function after the gate electrode is loaded

Not refuted by Petitioner

’347: Paper 17 at 57-59 (quoted); Paper 21 at 2, 23
’335: Paper 17 at 69-70 (almost identical); Paper 21 at 25-26
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After first etching step (e.g. Beach), PN junction of GaN layer 5 would 
be “immediately under” gate electrode G for “voltage control with a 

small amount of carrier injection” as required by Yoshida

Grounds 4 and 5 for ’347 & Ground 6 for ’335
No Motivation to form Ledges in modified method of fabricating Yoshida

74

In purely relying on the schematic of FIG. 1 (produced from “gate-last” technique), Petitioner does not 
provide any “articulated reasoning” for etching ledges after gate metal is layered in proposed method

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
’347: Paper 17 at 59-61, 67, 69; Paper 21 at 23-25 

’335: Paper 17 at 70-72; Paper 21 at 25-27

Additional etching would:

1) form ledges that would have no function because gate 
electrode is already loaded;

2) would only frustrate Yoshida’s purpose by being 
detrimental to voltage control by widening PN 
junction relative to gate metal; and

3) add unnecessary cost of additional etching after gate 
is already formed (as Petitioner states is undesirable)
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Ground 4 of ’347
Petitioner attempts to improperly add a new motivation for Ground 4 

75

Petitioner again attempts to introduce a new motivation in the Reply in alleging that it would have been 
obvious to form ledges to reduce gate leakage

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioner does not refute that the ledges in prior art are 
for loading the gate metal in a “gate-last” approach.

Motivation in Petition was to add Saxler’s tapered 
sidewalls for longer leakage path to reduce gate 

leakage (not ledges).

Paper 1 at 73-74

Paper 1 at 75 ’347: Paper 17 at 57-60; Paper 19 at 25; Paper 21 at 22-23
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Grounds 3 and 5 of ’347
Petitioner relies on Ahn for the First and Second Etching Steps

76

Second 
Etching Step

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

First Etching 
Step

Ahn
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Grounds 3 and 5 of ’347
Ahn is directed to an unrelated thin film transistor

77

Thin film transistor characterized by insulating layer 23 (“gate oxide 
layer”) thinly separating semiconductive layer 25 from gate 21 in 

vertical arrangement 

Deterioration of the thin gate oxide layer 23 may cause 
an electrical connection between the semiconductive 

layer 25 and the gate 21 causing short circuit. 1:34-38. 

Double-step gate structure (with tapered walls) formed by 
additional etching to reduce deterioration of overlying thin 

gate oxide layer 23

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
’347: Paper 17 at 17-21, 53-55

Ahn has unrelated structure, 
function, and fabrication
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Ground 3 of ’347
A POSA would not look to the method/resultant structure of Ahn to modify Saxler

78

2) Saxler does not disclose central gate structure contrary to Ahn

3) Saxler’s passivation layer is 
much thicker than in thin film 
transistor and not vertically 

separating ohmic contacts, thus 
no concern for deterioration

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Thin-Film Transistor of Ahn

Thin Oxide Layer

Ahn performs additional etching to form 
double step gate structure to prevent 

deterioration of thin gate oxide layer 23 that 
may cause an electrical connection between 
the semiconductive layer 25 and the gate 21 

causing short circuit.

’347: Paper 17 at 34-37, 52-55; Paper 21 at 18-19

1) Petitioner lacks basis for its relied-on transistor structure (not 
disclosed and no motivation to modify provided in Petition)
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Petitioner’s vague motivation of “improve[] performance and prevent[] deterioration” in view of Ahn has no 
applicability to Yoshida.

2) Passivation layer much thicker 
than thin film transistor and not 
vertically separating conductive 

layer, thus no concern for 
deterioration

3) Second etching step a) adds 
steps and manufacturing cost 

and b) increases voltage 
demand, by etching ledges

1) After first etching step (e.g., Beach), PN junction of GaN layer 
5 is “immediately under” gate electrode G for “voltage control 

with a small amount of carrier injection” as required by Yoshida

Yoshida

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Thin-Film Transistor of Ahn

Thin Oxide Layer

Ahn performs additional etching to form 
double step gate structure to prevent 

deterioration of thin gate oxide layer 23 that 
may cause an electrical connection between 
the semiconductive layer 25 and the gate 21 

causing short circuit. 

Ground 5 of ’347
A POSA would not look to the method/resultant structure of Ahn to modify Yoshida

’347: Paper 1 at 95; Paper 17 at 59-61, 66-69; Paper 21 at 23-27 
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Ground 5 of ’347
A POSA would not look to the method/resultant structure of Ahn to modify Yoshida

80

In the Reply, Petitioner again improperly attempts to introduce a new motivation in a conclusory statement of 
“form[ing] the same gate structure as Yoshida more efficiently and with sloped side walls on the gate layers”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Thin Oxide Layer

’347: Paper 17 at 63-69; Paper 19 at 26-28; Paper 21 at 20-22, 25-27 

• Petitioner still does not address the substantial structural 
and functional divergences from Yoshida and Ahn

• Petitioner relies on conclusory statements such as it “would 
work” and same field of endeavor, without providing any 
motivation for modifying Yoshida with Ahn’s gate structure 

• Adding unecessary etching steps to produces ledges would 
necessarily not be “more efficient[]” and would be 
undesirable

• Patent Owner establishes why a POSA would not form 
sloped side walls on Yoshida, and Petitioner fails to provide 
any evidence otherwise
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• Ahn specifically discloses that the etching is successful in forming the double step 
structure “because of the etching material and metals used for the first and second 
metal layers of the gate”

• where the first metal layer 43 is a conductive metal (Al, Cu, or Au), the second metal layer 45 is 
a refractory metal (Mo, Ta, or Co), and the etching material is a mixture of phosphoric acid H3 
PO4, acetic acid CH3 COOH and nitric acid HNO3

• “the etching material and metals used for the first and second metal layers of the 
gate” of Ahn has no relation to the method and metal/GaN gate structure of Yoshida

• Petitioner’s conclusory statement provides no support for the complex interactions of 
any known etching material with each of the specific p-type doped semiconductor of 
the gate material and the specific metals of the gate contact of Yoshida and Saxler

81

Grounds 3 & 5 of ’347
Petitioner’s conclusory statement of Differential Etching Rates

Petitioner makes a conclusory statement that Ahn’s differential etching rates would also 
be applicable to Saxler/Yoshida to create the specific structure that they are relying on

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

’347: Paper 1 at 98-99; Paper 17 at 69-70
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Ground 5 of ’347
Petitioner’s Inconsistency on Yoshida further highlights hindsight

82

Petitioner’s Invalidity Position for U.S. Pat. 9,748,347 Petitioner’s Invalidity Position for U.S. Pat. 10,312,335

Petitioner takes contradictory positions in stating that Yoshida’s gate structure is “symmetric” in Ground 4 of ’335 but 
attempts to modify Yoshida’s gate structure “to improve alignment and symmetry” in Ground 5 of ’347

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE ’347: Paper 1 at 98-99; Paper 17 at 65-66; Paper 21 at 27-28
’335: Paper 1 at 83

• No need to “improve… symmetry” when gate 
structure is already “symmetric”

• Perfect illustration of hindsight that Petitioner 
relies on throughout Petitions
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