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U.S. Patent No. 8,404,508

2DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet.  9-10

U.S. Patent No. 8,404,508
“Enhancement mode GaN HEMT device 

and method for fabricating the same”
Inventors: Alexander Lidow, Robert 

Beach, Alana Nakata, Jianjun Cao, 
Guang Yuan Zhao

Ex. 1001, 3:1-6

Ex. 1001, Figs, 3B, 3C

Alleged Point of Novelty: creating gate metal 
and GaN layer that are self-aligned by etching 

with a single photomask
Other elements are admitted prior art 

The single mask is not shown in the figure
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The ’508 Patent Distinguishes from Prior Art Based on Using a 
Single Mask Process to Form a Gate 

3DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet.  1, 7-10

Ex. 1001, 1:65-2:18
Ex. 1001, Fig. 1

Figure 1 Shows the Admitted Prior Art 
Two-Mask Gate Formation Process No discussion of ordering of gate 

formation to distinguish prior art 

The two-mask is not shown in the figure
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Instituted Grounds

4
Institution Decision, 10, 38-39; see generally POR 

All claims of the ’508 patent are challenged

Claims in dispute: independent claims 1, 4, 5
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Claim 1 of the ’508 Patent

5

Claim 1 Claim Limitation

1pre A method of forming an enhancement mode GaN transistor, the method comprising:

1a nucleating and growing transition layers on a substrate;

1b growing an III Nitride EPI layer over the transistor layers;

1c growing an III Nitride barrier layer over the EPI layer;

1d growing a GaN layer with acceptor type dopants over the barrier layer;

1e1 depositing a gate contact layer on the doped GaN layer;

1e2 applying a gate photo resistant pattern;

1e3 etching away the gate contact layer outside the gate region;

1e4 etching away the doped GaN layer, except a portion of the doped GaN layer beneath the gate contact;

1e5 removing the gate photo resistant pattern;

1f1 depositing a dielectric layer;

1f2 applying a contact photo resistant pattern;

1f3 etching the dielectric layer to open the drain and source contact area;

1f4 removing the contact photo resistant pattern;

1g1 depositing an Ohmic contact metal;

1g2 applying a metal photo resistant pattern;

1g3 etching the Ohmic contact metal;

1g4 removing the metal photo resistant pattern; and

1g5 performing rapid thermal annealing to form Ohmic drain and source contacts.
Ex. 1001, 6:59-7:15; Pet.  6-10

Epitaxial 
layers 

formation

Dielectric 
layer 

formation

Ohmic
formation

Gate 
formation

(alleged 
novelty)

No dispute that the prior art discloses 
each of the claim limitations
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Claim 4 Claim Limitation

4pre A method of forming an enhancement mode GaN transistor, the method comprising:

4a nucleating and growing transition layers on a substrate;

4b growing an InAlGaN EPI layer over the transistor layers;

4c growing an InAlGaN barrier layer over the InAlGaN EPI layer;

4d growing an InAlGaN layer with acceptor type dopants over the InAlGaN barrier layer;

4e growing a GaN layer with acceptor type dopants over the doped InAlGaN layer

4f1 depositing a gate contact layer on the doped GaN layer;

4f2 applying a gate photo resistant pattern;

4f3 etching away the gate contact layer outside the gate region;

4f4 etching away the doped GaN layer and the doped InAlGaN layer, except for portions of the doped GaN 
layer and the doped InAlGaN layer beneath gate contact;

4f5 removing the gate photo resistant pattern;

4g1 depositing a dielectric layer;

4g2 applying a contact photo resistant pattern;

4g3 etching the dielectric layer to open the drain and source contact area;

4g4 removing the contact photo resistant pattern;

4h1 depositing an Ohmic contact metal;

4h2 applying a metal photo resistant pattern;

4h3 etching the Ohmic contact metal;

4h4 removing the metal photo resistant pattern; and

4h5 performing rapid thermal annealing to form Ohmic drain and source contacts.

Claim 4 of the ’508 Patent

6
Ex. 1001, 7:21-8:7; Pet.  6-10

Epitaxial 
layers 

formation

Gate 
formation

(alleged 
novelty)

Dielectric 
layer 

formation

Ohmic
formation

No dispute that the prior art discloses 
each of the claim limitations
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Claim 5 Claim Limitation

5pre A method of forming an enhancement mode GaN transistor, the method comprising:

5a nucleating and growing transition layers on a substrate;

5b growing an InAlGaN EPI layer over the transistor layers;

5c growing an AlGaN barrier layer over the InAlGaN EPI layer;

5d growing an AlGaN layer with acceptor type dopants over the AlGaN barrier layer;

5e growing a GaN layer with acceptor type dopants over the doped AlGaN layer

5f1 depositing a gate contact layer on the doped GaN layer;

5f2 applying a gate photo resistant pattern;

5f3 etching away the gate contact layer outside the gate region;

5f4 etching away the doped GaN layer, except for portions of the doped GaN layer and the doped AlGaN 
layer beneath gate contact;

5f5 removing the gate photo resistant pattern;

5g1 applying another photo resistant pattern;

5g2 etching the doped AlGaN layer such that the doped AlGaN extends outside the gate region towards the 
drain;

5g3 removing the photo resistant pattern;

5h1 depositing a dielectric layer;

5h2 applying a contact photo resistant pattern;

5h3 etching the dielectric layer to open the drain and source contact area;

5h4 removing the contact photo resistant pattern;

Claim 5 of the ’508 Patent

7
Ex. 1001, 8:8-39; Pet.  6-10

Epitaxial 
layers 

formation

Gate 
formation

(alleged 
novelty)

Dielectric 
layer 

formation

No dispute that the prior art discloses 
each of the claim limitations

Ohmic
formation

5i1 depositing an Ohmic contact metal;

5i2 applying a fourth photo resistant pattern;

5i3 etching the Ohmic contact metal

5i4 removing the fourth photo resistant pattern; and

5i5 performing rapid thermal annealing to form Ohmic drain and source contacts.
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The Alleged Point of Novelty Was Previously Disclosed by 
Inventor Beach

8DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet.  15-17

Inventor Beach disclosed the alleged 
invention in a prior patent

Beach, Figs. 1D, 1E

Doped GaN layer
Gate contact layer

Beach

Ex. 1001, Figs, 3B, 3C

Gate contact layer
Doped GaN layer

’508 Patent The single mask is not shown in the figure

Beach discloses creating gate metal and GaN layer that 
are self-aligned by etching with a single photomask

Single 
photomask
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Undisputed Claim Elements

9DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

See generally POR

Claim elements 
taught by prior 
art

Claim elements 
taught by prior 
art

Claim elements 
taught by prior 
art

Claim elements 
taught by prior 
art

Undisputed Undisputed Undisputed Undisputed

Epitaxial 
layers 

formation

Gate 
formation

(alleged 
novelty)

Dielectric 
layer 

formation

Ohmic
formation
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Disputed Issues

10DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Gate formation Ohmic formation Separate “gate photo 
resistant pattern” and 
“metal photo resistant 
pattern”

Motivation to combine: 
(1) whether the gate 

process must be 
performed first; 

(2) motivation to combine 
Yoshida/Hikita-
347/Hikita-023 with 
Beach’s gate formation 
process

Motivation to combine 
Yoshida/ Hikita-
347/Hikita-023 with 
Beach’s ohmic formation 
process

Whether the combination 
teaches separate “gate 
photo resistant pattern” 
and “metal photo resistant 
pattern”

See generally POR
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Claim Construction 
Gate-First Is Not Required
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Claim 1 of the ’508 Patent

12

Claim 1 Claim Limitation

1pre A method of forming an enhancement mode GaN transistor, the method comprising:

1a nucleating and growing transition layers on a substrate;

1b growing an III Nitride EPI layer over the transistor layers;

1c growing an III Nitride barrier layer over the EPI layer;

1d growing a GaN layer with acceptor type dopants over the barrier layer;

1e1 depositing a gate contact layer on the doped GaN layer;

1e2 applying a gate photo resistant pattern;

1e3 etching away the gate contact layer outside the gate region;

1e4 etching away the doped GaN layer, except a portion of the doped GaN layer beneath the gate contact;

1e5 removing the gate photo resistant pattern;

1f1 depositing a dielectric layer;

1f2 applying a contact photo resistant pattern;

1f3 etching the dielectric layer to open the drain and source contact area;

1f4 removing the contact photo resistant pattern;

1g1 depositing an Ohmic contact metal;

1g2 applying a metal photo resistant pattern;

1g3 etching the Ohmic contact metal;

1g4 removing the metal photo resistant pattern; and

1g5 performing rapid thermal annealing to form Ohmic drain and source contacts.
POR 17-25

Dielectric 
layer 

formation
(D)

Ohmic
Formation

(O)

Gate 
formation 

(G)

EPC wrongly 
argues the process 
must be sequenced 

as G-D-O
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13

The Board Correctly Found that No Gate-First Process Is 
Required

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Paper No. 11, 12
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14

The Claims Do Not Require a G-D-O Process

Reply 1-2 .

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The claims do not recite any terms requiring a G-D-O order

Ex. 1001, 3:1-6 Ex. 1001, 6:50-56

“Unless the steps of a method [claim] actually recite an order, the steps are not 
ordinarily construed to require one.”

Interactive Gift Exp., Inc. v. Compuserve Inc., 256 F.3d 1323, 1342 (Fed. Cir. 2001).

The specification specifies no sequence of forming the gate and 
ohmic contacts 

No G-D-O process 
is required
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15

The Claims Do Not Require a Field Plate

Reply 2-4 .

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EPC wrongly argues that the claims require a field plate formed 
simultaneously with the ohmic contact, necessitating a G-D-O process 

The claims do not recite any field plate

The patent describes a field plate as an optional unclaimed 
embodiment 

Ex. 1001, 3:1-6

Ex. 1001, abstract

No field plate 
is required

Field plate is 
optional
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16

The Claims Cover Non-Gate-First Processes

Reply 4-12; Ex. 1040, 1-4 .

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The claims cover six permutations of orders forming the gate (G), 
dielectric layer (D), and Ohmic contacts (O) 

Shealy Tr. (Ex. 2002), 101:9-12

O-G-D 
Process

D-O-G 
Process

G-D-O 
Process

Gate-last
Gate-

second

Gate-
first
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17

The Non-Gate-First Processes Provide Technical Advantages

Reply 4-12, 16 .

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Forming the gate (G), dielectric layer (D), and Ohmic contacts (O) 
in different orders provide distinct advantages

Process Order Benefits

D-O-G • Protect the gate region from 
contamination during subsequent 
processing steps

O-G-D • Prevent the device surface from 
contamination

G-D-O • Reduce the minimum source-to-gate 
distance

• Reduce the source and drain access 
resistance

All are suitable 
design options
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18

Conclusion: No Gate-First Is Required

Reply 1-12, 16 .

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The Claims do not require a gate-first process

O-G-D 
Process

D-O-G 
Process

G-D-O 
Process

Gate-last
Gate-

second

Gate-
first

Any of the six permutations are suitable options

The claims are not limited to a gate-first G-D-O process
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Ground 1: Yoshida, Beach, and 
Sheppard

19DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPage 19 of 115



Overview of Prior Art

20DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet. 13-18

Sheppard teaches growing 
multiple transition layers

Not disputed

Beach, Figs. 1D, 1E
Beach teaches a process for  

self-aligned gate and ohmic contacts

Not disputed

Yoshida teaches the claimed process except a process for self-aligned gate 
and ohmic contacts, and growing multiple transition layers

Not disputed

Yoshida, Fig. 1

Sheppard, 6:58-64
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Yoshida-Beach-Sheppard Renders Obvious Claim 1

21DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet.  13-39

Claim 1 Claim Limitation

1pre A method of forming an enhancement mode GaN transistor, the method comprising:

1a nucleating and growing transition layers on a substrate;

1b growing an III Nitride EPI layer over the transistor layers;

1c growing an III Nitride barrier layer over the EPI layer;

1d growing a GaN layer with acceptor type dopants over the barrier layer;

1e1 depositing a gate contact layer on the doped GaN layer;

1e2 applying a gate photo resistant pattern;

1e3 etching away the gate contact layer outside the gate region;

1e4 etching away the doped GaN layer, except a portion of the doped GaN layer beneath the gate contact;

1e5 removing the gate photo resistant pattern;

1f1 depositing a dielectric layer;

1f2 applying a contact photo resistant pattern;

1f3 etching the dielectric layer to open the drain and source contact area;

1f4 removing the contact photo resistant pattern;

1g1 depositing an Ohmic contact metal;

1g2 applying a metal photo resistant pattern;

1g3 etching the Ohmic contact metal;

1g4 removing the metal photo resistant pattern; and

1g5 performing rapid thermal annealing to form Ohmic drain and source contacts.

Epitaxial 
layers 

formation

Dielectric 
layer 

formation

Ohmic
formation

Gate 
formation

(alleged 
novelty)

Yoshida

Yoshida
& 

Sheppard

Yoshida
& Beach

Yoshida
& Beach

Disputed Issue #1: 
motivation to combine 

Yoshida with Beach

Disputed Issue #2: 
motivation to combine 

Yoshida with Beach

Disputed Issue #3: teaching of 
separate gate and metal 
photo resistant pattern

The only disputed issues are 
motivation to combine
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Disputed Claim Elements (Claim 1)

22DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

POR  34-53

Disputed Issue 1 Disputed Issue 2 Disputed Issue 3 

EPC argues 1) a gate 
first construction, and 
2) lack of motivation 
to combine Yoshida 
with Beach’s gate 
formation

EPC argues lack of 
motivation to combine 
Yoshida with Beach’s 
ohmic formation

EPC argues the 
combination does not 
teach separate “gate 
photo resistant 
pattern” and “metal 
photo resistant 
pattern”
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Disputed Issue 1: Motivation to Combine for the Gate 
Formation Steps

23DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Claim 1 Claim Limitation

1e1 depositing a gate contact layer on the doped GaN layer;

1e2 applying a gate photo resistant pattern;

1e3 etching away the gate contact layer outside the gate region;

1e4 etching away the doped GaN layer, except a portion of the 
doped GaN layer beneath the gate contact;

1e5 removing the gate photo resistant pattern;

Motivation to combine: 

Why would a POSITA incorporate Beach’s self-aligned single mask gate 
formation process into Yoshida?
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Motivation to Combine Yoshida with Beach for the Gate 
Formation Steps

24DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet.  21-22

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 Beach’s technique would further Yoshida’s goals of gate alignment

5. EPC’s counter arguments are incorrect
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Motivation to Combine Yoshida with Beach for the Gate 
Formation Steps

25DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet.  13-17, 21-22

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

Yoshida and Beach are analogous art, they both specifically 
describe techniques for forming GaN transistors

Yoshida [0009]

To achieve the above object, the present 
invention provides a high mobility transistor in 

which a stacked structure, comprised by 
stacking an i-type semiconductor layer and an n-
type semiconductor layer in that order, is formed 

on a semi-insulating substrate; each 
semiconductor layer comprises a GaN-based 
compound semiconductor; a gate electrode is 

formed on the n-type semiconductor layer via a 
p-type semiconductor layer comprising GaN-

based compound semiconductor. 

Beach [0002], [0004]
The present invention relates generally to 
formation of a Ill-nitride material system 
device.
The devices fabricated for these types of 
applications are based on general device 
structures that exhibit high electron mobility 
and are referred to variously as 
heterojunction field effect transistors 
(HFETs), high electron mobility transistors 
(HEMTs) or modulation doped field effect 
transistors (MODFETs). 
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Using Beach’s Known Technique to Improve Yoshida’s Similar 
Device

26DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet.  21-22, 30-33

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

Yoshida-Beach is using a known technique (Beach’s self-aligned single mask gate 
process) to improve similar devices (Yoshida’s transistor) in the same way (using 

a single mask to etch the gate contact and doped GaN layers)

Yoshida, Fig. 1

Yoshida’s similar GaN 
transistor

Beach, Figs. 1D, 1E

Doped GaN layer
Gate contact layer

Gate contact layer
Doped GaN layer

Beach’s known technique improves gate 
alignment and saves cost of applying a 

second mask

Gate contact and 
doped GaN layer 
not self-aligned

Self-aligned
Gate contact and 
doped GaN layer
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Some TSM to use Beach’s gate process in Yoshida

27DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet.  21-22

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

Yoshida expressly states to “etch away the p-type GaN layer except 
where the gate electrode was to be loaded,” which is achieved by Beach

Yoshida [0022]

Dry etching was then performed using a plasma-
converted mixture of hydrogen, argon,

and methane as an etchant to etch away the p-
type GaN layer except where the gate electrode

was to be loaded and exposing the n-type InGaN 
layer 4. 

Beach, Figs. 1D, 1E

Beach [0047]

After the deposition of photoresist layer 13, 
material 18 is removed, as by etching, except 
where protected by photoresist 13. The 
removal, or etching process, also eliminates 
protective layer 16 under patterned 
photoresist 13. 

Beach achieves Yoshida’s objective: 
etching the doped GaN layer except the 

area under gate contact 

Yoshida suggests self-alignment is desirable 
because it aims to remove all the p-type GaN 

layer except underneath the gate
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A POSITA Would Have Reasonable Expectation of Success

28DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet.  21-22

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

A POSITA would have expected success in implementing Beach’s gate process 
in Yoshida because etching multiple layers of materials using the same mask 

was well understood and implemented decades before the ’508 patent

Shealy, ¶129
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A POSITA Would Have Reasonable Expectation of Success

29DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

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

Incorporating Beach’s gate 
process in Yoshida requires only 

a simple modification

Yoshida’s 
D-O-G Process

Reply 13-14

The gate 
etching step of 

Yoshida is 
modified 

Self-aligned
Gate contact and 
doped GaN layer

Page 29 of 115



The Petition Explains a POSITA Would have Expected Success in Applying Beach’s 
Single Mask Gate Process in Yoshida

30DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Reply 14, ShealySupp, ¶32

Not a new 
argument

Pet. 22

Same combination, 
same argument
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A POSITA Would Have Reasonable Expectation of Success

31DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

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

D-O-G Process 
incorporating self-

aligned gate process

Reply 13-14

Self-aligned
Gate contact and 
doped GaN layer

Exhibit prepared by Dr. Shealy at Depo. 
(Exs. 1040, 2003), 2
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Patent Owner Demands for Additional Explanation of the 
Combination

32DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Reply 14, ShealySupp, ¶32

Not a new 
argument

“[T]he very nature of the reply and 
sur-reply briefs are to respond 
(whether to refute, rebut, explain, 
discredit, and so on) to prior raised 
arguments within the confines of 37 
C.F.R. § 42.23(b).”

Rembrandt Diagnostics, LP v. Alere, Inc., 
76 F.4th 1376, 1384 (Fed. Cir. 2023)

POR 36
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The Diagram Illustrating the Yoshida-Beach Combination Is not a New 
Argument

33DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Reply 14, ShealySupp, ¶32

Not a new 
argument

The Petition explains the expectation of 
success in the Yoshida-Beach combination

Dr. Shealy further elaborates the step-by-
step implementation of self-aligned D-O-G 
process in deposition

The diagram is in response to EPC’s 
demand for additional combination details 
in its Patent Owner’s Response

No change of references, no change of 
grounds

“Parties are not barred from elaborating on their 
arguments on issues previously raised.”

Chamberlain Grp., Inc. v. One World Techs., Inc., 
944 F.3d 919, 925 (Fed. Cir. 2019)
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EPC’s Incorrect Arguments

34DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

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

Issue EPC’s Incorrect Argument Correct Resolution

Motivation to combine: 
Why would a POSITA 
incorporate Beach’s self-
aligned single mask gate 
formation process into 
Yoshida

1. Beach and Yoshida are not gate-
first, so the combination cannot be 
gate-first. 
2. Bodily incorporating Beach’s gate 
simultaneous process in Yoshida 
would not work, and a POSITA would 
not be motivated to do so. 
3. The Yoshida-Beach combination 
does not meet claim limitation [1e4]. 

A POSITA would have 
incorporated Beach’s self-
aligned single mask gate 
formation process into 
Yoshida to improve gate’s 
alignment
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EPC’s Incorrect Argument #1 of 3: No Motivation Because 
Yoshida and Beach Do Not Teach a Gate-First Process

35DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Reply 16-17

EPC incorrectly argues no motivation to combine because Beach and Yoshida do 
not teach a gate-first process 

The Claims do not require a gate-first process

A gate-first process would have been obvious

ShealySupp, ¶43

2. Gate-simultaneous  v. gate-last1. Gate-first construction 3. Limitation [1e4]
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EPC’s Incorrect Argument #2 of 3 : No Motivation Because 
Beach Is a Gate-Simultaneous Process

36DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Reply 15

EPC incorrectly argues no motivation to combine because Beach is a gate-
simultaneous process and Yoshida is a gate-last process 

Beach, Figs. 1D, 1E

Doped GaN layer
Gate contact layer

Beach

Yoshida

Yoshida, Fig. 1

“It is well-established that a determination of obviousness … does not require 
an actual, physical substitution of elements.”

In re Mouttet, 686 F.3d 1322, 1332 (Fed. Cir. 2012)

Beach is a gate-
simultaneous 

process and Yoshida 
is a gate-last process 

– does not matter

The combination 
maintains Yoshida’s 

process flow, but 
only substitutes 

Beach’s 
implementation 

details for the self-
aligned gate 

formation

2. Gate-simultaneous  v. gate-last1. Gate-first construction 3. Limitation [1e4]
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EPC’s Incorrect Argument #3 of 3: the Modified Yoshida 
Process Does Not Meet [1e4]

37DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Sur-Reply 6, 16-18

Claim 1 Claim Limitation

1e1 depositing a gate contact layer on the doped GaN 
layer;

1e2 applying a gate photo resistant pattern;

1e3 etching away the gate contact layer outside the 
gate region;

1e4 etching away the doped GaN layer, except a 
portion of the doped GaN layer beneath the gate 
contact;

1e5 removing the gate photo resistant pattern;

EPC improperly argues that the 
Remnant p-type GaN Island 

does not meet limitation [1e4]

EPC in its sur-reply first raises the new argument that the Yoshida-Beach 
combination does not meet limitation [1e4] because it would result in 

remnant p-type GaN islands outside the gate area

Remnant 
p-type island

Improper new 
argument by EPC

2. Gate-simultaneous  v. gate-last1. Gate-first construction 3. Limitation [1e4]
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EPC Improperly Argues that the Modified Yoshida Process 
Does Not Meet Claim Limitation [1e4]

38DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dr. Shealy’s deposition testimony provided the 
D-O-G process with remnant p-GaN island

Remnant p-type GaN 
Islands

Exhibit prepared by Dr. 
Shealy at Depo. (Ex. 1040), 2

POR 23

EPC argued in its POR regarding the functionality 
of the remnant p-type GaN islands, but never 

raised any argument against [1e4]

EPC’s new argument 
should not be allowed

2. Gate-simultaneous  v. gate-last1. Gate-first construction 3. Limitation [1e4]
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Modified Yoshida Process Meets Claim Limitation [1e4]

39DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Reply 14

Claim 1 Claim Limitation

1e1 depositing a gate contact layer on the doped GaN 
layer;

1e2 applying a gate photo resistant pattern;

1e3 etching away the gate contact layer outside the 
gate region;

1e4 etching away the doped GaN layer, except a 
portion of the doped GaN layer beneath the gate 
contact;

1e5 removing the gate photo resistant pattern;

Modified Yoshida process with remnant p-
type GaN Islands meet [1e4]:
1. the p-type GaN outside of the gate 

region is etched
2. the p-type GaN outside the 

photoresistant pattern is etched
3. the gate metal and p-type GaN are self-

aligned after etching

2. Gate-simultaneous  v. gate-last1. Gate-first construction 3. Limitation [1e4]

Remnant p-type GaN 
Islands
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Modified Yoshida Process Meets [1e4]

40DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Reply 6-7

Claim 1 Claim Limitation

1e1 depositing a gate contact layer on the doped GaN 
layer;

1e2 applying a gate photo resistant pattern;

1e3 etching away the gate contact layer outside the 
gate region;

1e4 etching away the doped GaN layer, except a 
portion of the doped GaN layer beneath the gate 
contact;

1e5 removing the gate photo resistant pattern;

No Remnant 
p-type GaN Islands

Dr. Shealy explains that the remnant p-type GaN islands can be eliminated by 
applying appropriate photoresist, indisputably meeting limitation [1e4]

2. Gate-simultaneous  v. gate-last1. Gate-first construction 3. Limitation [1e4]

Unrebutted in EPC’s Sur-Reply
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Motivation to Combine Yoshida with Beach for the Gate 
Formation Steps

41DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet.  13-17, 21-22; Reply 13-17 

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 Beach’s technique 
would further Yoshida’s goals of gate alignment

5. EPC’s counter arguments are incorrect

Same transistors  Obvious to combine 

Known technique, known device 
Obvious to combine 

Yoshida/Beach TSM  Obvious to 
combine 

Expectation to improve gate 
alignment  Obvious to combine 

Remnant p-type islands still meet claims and can be 
eliminated  Obvious to combine 
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Disputed Issue 2: Motivation to Combine for the Ohmic 
Formation Steps

42DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Claim 1 Claim Limitation

1g1 depositing an Ohmic contact metal;

1g2 applying a metal photo resistant pattern;

1g3 etching the Ohmic contact metal;

1g4 removing the metal photo resistant pattern; and

1g5 performing rapid thermal annealing to form Ohmic 
drain and source contacts.

Motivation to combine: 

Why would a POSITA incorporate Beach’s ohmic formation process into 
Yoshida?
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Motivation to Combine Yoshida with Beach for the Ohmic 
Formation Steps

43DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet.  21-22

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 Beach’s technique would further Yoshida’s goal of ohmic formation

5. EPC’s counter arguments are incorrect
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Motivation to Combine Yoshida with Beach for the Ohmic 
Formation Steps

44DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet.  13-17, 21-22

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

Yoshida and Beach are analogous art, they both specifically 
describe techniques for forming GaN transistors

Yoshida [0009]

To achieve the above object, the present 
invention provides a high mobility transistor in 

which a stacked structure, comprised by 
stacking an i-type semiconductor layer and an n-
type semiconductor layer in that order, is formed 

on a semi-insulating substrate; each 
semiconductor layer comprises a GaN-based 
compound semiconductor; a gate electrode is 

formed on the n-type semiconductor layer via a 
p-type semiconductor layer comprising GaN-

based compound semiconductor. 

Beach [0002], [0004]
The present invention relates generally to 
formation of a Ill-nitride material system 
device.
The devices fabricated for these types of 
applications are based on general device 
structures that exhibit high electron mobility 
and are referred to variously as 
heterojunction field effect transistors 
(HFETs), high electron mobility transistors 
(HEMTs) or modulation doped field effect 
transistors (MODFETs). 
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Using Beach’s Known Technique to Improve Yoshida’s Similar 
Device

45DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet.  23-24, 35-39

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

Yoshida-Beach is using a known technique (Beach’s masking and etching process) 
to improve similar devices (Yoshida’s transistor) in the same way (using masking 

and etching to form ohmic contacts)

Yoshida, Fig. 1

Yoshida’s similar GaN 
transistor

Beach’s known technique to form ohmic 
contact is simpler than the alternative lift-
off process and saves manufacturing cost

Fig. 1

Ohmic contacts

Beach, Figs. 1D, 1E

Ohmic metal Ohmic contact
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Some TSM to use Beach’s ohmic process in Yoshida

46DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet. 23-24, 35-39

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

Yoshida expressly states to form ohmic contacts, but does not explain 
the implementation details which Beach provides

Yoshida [0022]

after patterning with photoresist, the area 
including the part where the gate electrode was 
to be loaded was masked, [leaving] the portion 
where source and drain electrodes were to be 

loaded open, and metal Al deposited on the 
exposed n-type InGaN layer 4 to load source 

electrode S and drain electrode D. 

Beach [0047]

Referring now to Figure 1D, resist material 13 
is deposited in a pattern to permit the 
formation of a gate 15 and ohmic contact 17. 
… After the deposition of photoresist layer 13, 
material 18 is removed, as by etching, except 
where protected by photoresist 13. 

Beach achieves Yoshida’s objective: 
forming ohmic contacts

Beach, Figs. 1D, 1E

Ohmic metal Ohmic contact
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A POSITA Would Have Reasonable Expectation of Success

47DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet.  23-24

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

A POSITA would have expected success in implementing Beach’s ohmic 
process in Yoshida because Beach’s process of using a mask to pattern and 

etch ohmic metal was well-known and conventional

Shealy, ¶147
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EPC’s Incorrect Argument: No Motivation Because Yoshida 
Teaches a Lift-Off Process

48DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

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

Reply 18-24

EPC incorrectly argues no motivation to combine because Yoshida discloses using a 
lift-off technique to form ohmic contacts

Yoshida [0022]

after patterning with photoresist, the area 
including the part where the gate electrode was 
to be loaded was masked, [leaving] the portion 
where source and drain electrodes were to be 

loaded open, and metal Al deposited on the 
exposed n-type InGaN layer 4 to load source 

electrode S and drain electrode D. 

Yoshida is silent as to any lift-off 
technique to form  ohmic contacts

Yoshida, Fig. 1

Metal etching is more precise 
than lift-off and can produce 

vertical sidewalls

Fig. 1

Ohmic contacts
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EPC’s Incorrect Argument: No Motivation Because Yoshida 
Teaches a Lift-Off Process

49DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

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

Reply 19

Metal Etching Produces Vertical Sidewalls like in Yoshida

Gorowitz, Fig. 1
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EPC’s Incorrect Argument: No Motivation Because Yoshida 
Teaches a Lift-Off Process

50DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

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

Reply 22

Lift-off Does Not 
Produce Vertical 
Sidewalls like in 

Yoshida

ShealySupp, ¶54
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Beach’s Metal Etching Process Is an Obvious Design Choice

51DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

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

Reply 23-24

Only two prevalent alternatives, lift-off or metal etching. Beach’s metal etching 
process provides benefits over lift-off and is an obvious design choice

ShealySupp, ¶56
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Motivation to Combine Yoshida with Beach for the Ohmic 
Formation Steps

52DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet.  23-24; Reply 18-24

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 Beach’s technique 
would further Yoshida’s goals of ohmic formation

5. EPC’s counter arguments are incorrect

Same transistors  Obvious to combine 

Known technique, known device 
 Obvious to combine 

Yoshida/Beach TSM  Obvious to 
combine 

Expectation to form ohmic 
contacts  Obvious to combine 

Beach’s metal etching more precise than lift-off
 Obvious to combine 
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Disputed Issue 3: Separate “Gate Photo Resistant Pattern” and 
“Metal photo Resistant  Pattern”

53DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Issue EPC’s Argument Correct Resolution

The combination teaches 
separate “gate photo 
resistant pattern” and 
“metal photo resistant 
pattern”

Beach teaches a single 
pattern for forming the 
gate structure and ohmic 
contacts. 

Beach teaches separate 
“gate photo resistant 
pattern” and “metal photo 
resistant pattern”; 
Yoshida teaches forming 
the gate structure and 
ohmic structure in 
separate steps

Claim 1 Claim Limitation

1g1 depositing an Ohmic contact metal;

1g2 applying a metal photo resistant pattern;

1g3 etching the Ohmic contact metal;

1g4 removing the metal photo resistant pattern; and

1g5 performing rapid thermal annealing to form Ohmic 
drain and source contacts.

Claim 1 Claim Limitation

1e1 depositing a gate contact layer on the doped GaN layer;

1e2 applying a gate photo resistant pattern;

1e3 etching away the gate contact layer outside the gate 
region;

1e4 etching away the doped GaN layer, except a portion of 
the doped GaN layer beneath the gate contact;

1e5 removing the gate photo resistant pattern;

Pet.  32, 36-37; Reply 24-25
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54

The Board Correctly Found that Beach teaches different 
patterns

.

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Paper No. 11, 28
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Beach Teaches Separate “Gate Photo Resistant Pattern” and 
“Metal Photo Resistant Pattern”

55DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet. 32, 36-37; Reply 24-25

Beach, Figs. 1D, 1E
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Yoshida-Beach Renders Obvious Forming Gate Structure and 
Ohmic Contacts in Separate Steps

56DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet.  31-33, 36-39,  Reply  25

Even if separate steps are required, Yoshida forms its gate 
structure and ohmic contacts in separate steps

Yoshida, [0022]

Yoshida, [0023]

Gate Formation

Ohmic Formation
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Yoshida-Beach Renders Obvious Separate Patterns for Gate 
and Metal Photo Resistant Patterns

57DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet. 14-15

The Petition explains Yoshida forms its gate structure and ohmic contacts in 
separate steps, rendering obvious applying gate and metal photo resistant 
patterns at separate steps
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Yoshida-Beach Renders Obvious Separate Patterns for Gate 
and Metal Photo Resistant Patterns

58DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The Petition explains Yoshida forms its gate structure and ohmic contacts in 
separate steps

Pet. 30-31

Pet. 35
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Disputed Issue 3: Separate “Gate Photo Resistant Pattern” and 
“Metal photo Resistant  Pattern”

59DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Issue EPC’s Argument Correct Resolution

The combination teaches 
separate “gate photo 
resistant pattern” and 
“metal photo resistant 
pattern”

Beach teaches a single 
pattern for forming the 
gate structure and ohmic 
contacts. 

Beach teaches separate 
“gate photo resistant 
pattern” and “metal photo 
resistant pattern”; 
Yoshida teaches forming 
the gate structure and 
ohmic structure in 
separate steps

Although not required by the 
claims, the Yoshida-Beach 

combination teaches applying 
separate patterns in separate steps

Pet.  31-33, 36-39,  Reply  24-25
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Yoshida-Beach-Sheppard Renders Obvious Claim 1

60DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Claim 1 Claim Limitation

1pre A method of forming an enhancement mode GaN transistor, the method comprising:

1a nucleating and growing transition layers on a substrate;

1b growing an III Nitride EPI layer over the transistor layers;

1c growing an III Nitride barrier layer over the EPI layer;

1d growing a GaN layer with acceptor type dopants over the barrier layer;

1e1 depositing a gate contact layer on the doped GaN layer;

1e2 applying a gate photo resistant pattern;

1e3 etching away the gate contact layer outside the gate region;

1e4 etching away the doped GaN layer, except a portion of the doped GaN layer beneath the gate contact;

1e5 removing the gate photo resistant pattern;

1f1 depositing a dielectric layer;

1f2 applying a contact photo resistant pattern;

1f3 etching the dielectric layer to open the drain and source contact area;

1f4 removing the contact photo resistant pattern;

1g1 depositing an Ohmic contact metal;

1g2 applying a metal photo resistant pattern;

1g3 etching the Ohmic contact metal;

1g4 removing the metal photo resistant pattern; and

1g5 performing rapid thermal annealing to form Ohmic drain and source contacts.
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Ground 2: Hikita-347, Beach, 
and Sheppard

61DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPage 61 of 115



Overview of Prior Art

62DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet. 42-47

Hikita-347, Fig. 1

Beach, Figs. 1D, 1E

Beach teaches a process for  
self-aligned gate and ohmic contacts

Not disputed

Hikita-347 teaches the claimed process except a process for self-aligned gate and ohmic contacts, 
using a mask to open source and drain contact area, and growing multiple transition layers

Not disputed

Sheppard, Fig. 1C

Sheppard teaches using a mask to open source and drain 
contact area and growing multiple transition layers

Not disputed
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Hikita-347-Beach-Sheppard Renders Obvious Claim 1

63DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet.  42-61; POR 53-63

Claim 1 Claim Limitation

1pre A method of forming an enhancement mode GaN transistor, the method comprising:

1a nucleating and growing transition layers on a substrate;

1b growing an III Nitride EPI layer over the transistor layers;

1c growing an III Nitride barrier layer over the EPI layer;

1d growing a GaN layer with acceptor type dopants over the barrier layer;

1e1 depositing a gate contact layer on the doped GaN layer;

1e2 applying a gate photo resistant pattern;

1e3 etching away the gate contact layer outside the gate region;

1e4 etching away the doped GaN layer, except a portion of the doped GaN layer beneath the gate contact;

1e5 removing the gate photo resistant pattern;

1f1 depositing a dielectric layer;

1f2 applying a contact photo resistant pattern;

1f3 etching the dielectric layer to open the drain and source contact area;

1f4 removing the contact photo resistant pattern;

1g1 depositing an Ohmic contact metal;

1g2 applying a metal photo resistant pattern;

1g3 etching the Ohmic contact metal;

1g4 removing the metal photo resistant pattern; and

1g5 performing rapid thermal annealing to form Ohmic drain and source contacts.

Epitaxial 
layers 

formation

Dielectric 
layer 

formation

Ohmic
formation

Gate 
formation

(alleged 
novelty)

Hikita-347
& 

Sheppard

Hikita-347
& Beach

Hikita-347
& Beach

Disputed Issue #1: 
motivation to combine 
Hikita-347 with Beach

Disputed Issue #2: 
motivation to combine 
Hikita-347 with Beach

Disputed Issue #3: teaching of 
separate gate and metal 
photo resistant pattern

Hikita-347
& 

Sheppard

Like in Yoshida ground, the only disputed 
issues are motivation to combine
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Disputed Claim Elements (Claim 1)

64DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

POR  53-63

Disputed Issue 1 Disputed Issue 2 Disputed Issue 3 

EPC argues 1) a gate 
first construction, and 
2) lack of motivation 
to combine Hikita-347 
with Beach’s gate 
formation

EPC argues lack of 
motivation to combine 
Hikita-347 with 
Beach’s ohmic 
formation

EPC argues the 
combination does not 
teach separate “gate 
photo resistant 
pattern” and “metal 
photo resistant 
pattern”

Similar issues as in Yoshida ground

Page 64 of 115



Disputed Issue 1: Motivation to Combine for the Gate 
Formation Steps

65DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Claim 1 Claim Limitation

1e1 depositing a gate contact layer on the doped GaN layer;

1e2 applying a gate photo resistant pattern;

1e3 etching away the gate contact layer outside the gate region;

1e4 etching away the doped GaN layer, except a portion of the 
doped GaN layer beneath the gate contact;

1e5 removing the gate photo resistant pattern;

Motivation to combine: 

Why would a POSITA incorporate Beach’s self-aligned single mask gate 
formation process into Hikita-347?
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Motivation to Combine Hikita-347 with Beach for the Gate 
Formation Steps

66DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet.  21-22

1. Analogous art: Both describe GaN transistors 

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 Beach’s technique would further Hikita-347’s goals of gate 
alignment

5. EPC’s counter arguments are incorrect
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Motivation to Combine Hikita-347 with Beach for the Gate 
Formation Steps

67DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet.  43-46, 48-49 

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

Hikita-347 and Beach are analogous art, they both specifically 
describe techniques for forming GaN transistors

Hikita-347 [0002]

The present invention relates to a field-effect 
transistor using nitride semiconductor, which is 

applicable to a power transistor for use in a 
power supply circuit of a consumer-electronics 

product such as a TV set and a method for 
fabricating the field-effect transistor. 

Beach [0002], [0004]
The present invention relates generally to 
formation of a Ill-nitride material system 
device.
The devices fabricated for these types of 
applications are based on general device 
structures that exhibit high electron mobility 
and are referred to variously as 
heterojunction field effect transistors 
(HFETs), high electron mobility transistors 
(HEMTs) or modulation doped field effect 
transistors (MODFETs). 
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Using Beach’s Known Technique to Improve Hikita-347’s 
Similar Device

68DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet.  48-49, 21-22

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

Hikita-347-Beach is using a known technique (Beach’s self-aligned single mask 
gate process) to improve similar devices (Hikita-347’s transistor) in the same way 

(using a single mask to etch the gate contact and doped GaN layers)

Hikita-347, Fig. 1

Hikita-347’s similar 
GaN transistor

Beach, Figs. 1D, 1E

Doped GaN layer
Gate contact layerGate contact layer

Doped GaN layer

Beach’s known technique improves gate 
alignment and saves cost of applying a 

second mask

Gate contact and 
doped GaN layer 
not self-aligned

Self-aligned
Gate contact and 
doped GaN layer
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Some TSM to use Beach’s gate process in Hikita-347

69DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet.  48-49, 21-22

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

Hikita-347 expressly states to etch away the p-type GaN layer “located 
in other part than the gate region,” which is achieved by Beach

Hikita-347 [0035]

Parts of the heavily doped p-type GaN layer 106 
and the p-type GaN layer 105 located in other 
part than a gate region is removed by selective 

etching.  

Beach, Figs. 1D, 1E

Beach [0047]

After the deposition of photoresist layer 13, 
material 18 is removed, as by etching, except 
where protected by photoresist 13. The 
removal, or etching process, also eliminates 
protective layer 16 under patterned 
photoresist 13. 

Beach achieves Hikita-347’s objective: 
etching the doped GaN layer except the 

area under gate contact 

Hikita-347 suggests self-alignment is desirable 
because it aims to remove all the p-type GaN 

layer except underneath the gate
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A POSITA Would Have Reasonable Expectation of Success

70DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet.  48-49, 21-22

1. Analogous 2. Known technique 3. TSM 4. Expectation 5. Rebuttal to EPC
A POSITA would have expected success in implementing Beach’s self-aligned 

single mask gate process in Hikita-347 because etching multiple layers of 
materials using the same mask was well understood and implemented 

decades before the ’508 patent

Shealy, ¶184

According to Dr. Shealy, Incorporating Beach’s self-
aligned gate process in Hikita-347 requires only a 

simple modification
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A POSITA Would Have Reasonable Expectation of Success

71DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

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

Incorporating Beach’s self-aligned 
gate process in Hikita-347 requires 

only a simple modification

Reply 26-27

Hikita-347, Figs. 8A-8FThe gate etching 
step of Hikita-347 

is modified 

Hikita-347’s 
D-O-G Process

Self-aligned
Gate contact and 
doped GaN layer
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The Petition Explains a POSITA Would have Expected Success in Applying 
Beach’s Single Mask Gate Process in Hikita-347

72DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Reply 27, ShealySupp, ¶31

Not a new 
argument

Pet. 49

Pet. 22

Hikita-347, Figs. 8A-8F
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A POSITA Would Have Reasonable Expectation of Success

73DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

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

Reply 26-27

Self-aligned
Gate contact and 
doped GaN layer

Exhibit prepared by Dr. Shealy at Depo. 
(Exs. 1040, 2003), 2

D-O-G Process 
incorporating self-

aligned gate process
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Patent Owner Demands for Additional Explanation of the 
Combination

74DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Reply 27, ShealySupp, ¶31

Not a new 
argument

“[T]he very nature of the reply and 
sur-reply briefs are to respond 
(whether to refute, rebut, explain, 
discredit, and so on) to prior raised 
arguments within the confines of 
37 C.F.R. § 42.23(b).”

Rembrandt Diagnostics, LP v. Alere, 
Inc., 76 F.4th 1376, 1384 (Fed. Cir. 

2023)

POR 54
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The Diagram Illustrating the Hikita-347-Beach Combination Is not a New 
Argument

75DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The Petition explains the expectation of 
success in the Hikita-347-Beach 
combination

Dr. Shealy further elaborates the step-
by-step implementation of self-aligned 
D-O-G process in deposition

The diagram is in response to EPC’s 
demand for additional combination 
details in its Patent Owner’s Response

No change of references, no change of 
grounds

“Parties are not barred from elaborating on their arguments on issues previously 
raised.”

Chamberlain Grp., Inc. v. One World Techs., Inc., 944 F.3d 919, 925 (Fed. Cir. 2019)

Reply 27

Not a new 
argument

Hikita-347, Figs. 8A-8F

Page 75 of 115



EPC’s Incorrect Arguments

76DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

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

Issue EPC’s Incorrect Argument Correct Resolution

Motivation to combine: 
Why would a POSITA 
incorporate Beach’s self-
aligned single mask gate 
formation process into 
Hikita-347

1. Beach and Hikita-347 are not gate-
first, so the combination cannot be 
gate-first. 
2. Bodily incorporating Beach’s gate 
simultaneous process in Hikita-347 
would not work, and a POSITA would 
not be motivated to do so. 
3. Bodily incorporating Beach’s 
depletion mode device with Hikita-
347’s enhancement mode device 
would not work, and a POSITA would 
not be motivated to do so. 
4. Bodily incorporating Beach’s gate 
and ohmic contact formed with the 
same material in Hikita-347’s device 
would not work, and a POSITA would 
not be motivated to do so. 
5. The Hikita-347-Beach combination 
does not meet claim limitation [1e4]. 

A POSITA would have 
incorporated Beach’s self-
aligned single mask gate 
formation process into Hikita-
347 to improve gate’s 
alignment

Reply 26-27, 29-30
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EPC’s Incorrect Argument #1 of 5: No Motivation Because 
Hikita-347 and Beach Do Not Teach a Gate-First Process

77DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Reply 30, 16-17

EPC incorrectly argues no motivation to combine because Beach and Hikita-347 
do not teach a gate-first process 

The Claims do not require a gate-first process

A gate-first process would have been obvious

ShealySupp, ¶43

2. Gate-simultaneous1. Gate-first 3. Depletion mode 4. Ohmic material 5. Limitation [1e4]
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EPC’s Incorrect Argument #2 of 5 : No Motivation Because 
Beach Is a Gate-Simultaneous Process

78DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Reply 27, 15

EPC incorrectly argues no motivation to combine because Beach is a gate-
simultaneous process and Hikita-347 is a gate-last process 

Beach, Figs. 1D, 1E

Doped GaN layer
Gate contact layer

Beach

Hikita-347, Fig. 1

“It is well-established that a determination of obviousness … does not require 
an actual, physical substitution of elements.”

In re Mouttet, 686 F.3d 1322, 1332 (Fed. Cir. 2012)

Hikita-347

Beach is a gate-
simultaneous process 

and Hikita-347 is a 
gate-last process – 

does not matter

The combination 
maintains Hikita-

347’s process flow, 
but only substitutes 

Beach’s 
implementation 

details for the self-
aligned gate 

formation

2. Gate-simultaneous1. Gate-first 3. Depletion mode 4. Ohmic material 5. Limitation [1e4]
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EPC’s Incorrect Argument #3 of 5 : No Motivation Because 
Beach Is a Depletion Mode Device

79DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EPC incorrectly argues no motivation to combine because Hikita-347’s enhancement 
mode devices and Beach’s depletion mode devices are not combinable

Petitioner’s combination: 
Incorporate Beach’s self-
aligned gate process 
into Hikita-347

Shealy Tr. (Ex. 2002), 104:8-105:11

The self-aligned gate 
process and ohmic 

process are the same for 
enhancement mode and 
depletion mode devices

Reply 29; POR 58-59

2. Gate-simultaneous1. Gate-first 3. Depletion mode 4. Ohmic material 5. Limitation [1e4]
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EPC’s Incorrect Argument #3 of 5 : No Motivation Because 
Beach Is a Depletion Mode Device

80DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Reply 29

Schubert Tr. (Ex. 1053), 1025:12-16

Beach, [0004]

Beach, [0012]

Beach Teaches an Enhancement 
Mode Device

2. Gate-simultaneous1. Gate-first 3. Depletion mode 4. Ohmic material 5. Limitation [1e4]
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EPC’s Incorrect Argument #4 of 5 : No Motivation Because Beach’s Gate 
Contact and Ohmic Contacts Are Formed of the Same Material

81DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EPC incorrectly argues no motivation to combine because Beach teaches the same 
electrode metal for its gate and ohmic contacts and Hikita-347 teaches different materials

Reply  29-30; POR 59-60

Beach, Figs. 1D, 1E

Doped GaN layer
Gate contact layer

Beach

Hikita-347, Fig. 1

“It is well-established that a determination of obviousness … does not require 
an actual, physical substitution of elements.”

In re Mouttet, 686 F.3d 1322, 1332 (Fed. Cir. 2012)

Hikita-347

2. Gate-simultaneous1. Gate-first 3. Depletion mode 4. Ohmic material 5. Limitation [1e4]

Beach uses the same 
metal for gate and 

ohmic contact – 
does not matter

The combination 
maintains Hikita-

347’s process flow, 
but only substitutes 

Beach’s 
implementation 

details for the self-
aligned gate 

formation
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EPC’s Incorrect Argument #5 of 5 : the Modified Hikita-347 
Process Does Not Meet [1e4]

82DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Sur-Reply 28-29

Claim 1 Claim Limitation

1e1 depositing a gate contact layer on the doped GaN 
layer;

1e2 applying a gate photo resistant pattern;

1e3 etching away the gate contact layer outside the 
gate region;

1e4 etching away the doped GaN layer, except a 
portion of the doped GaN layer beneath the gate 
contact;

1e5 removing the gate photo resistant pattern;

EPC improperly argues that the 
Remnant p-type GaN Island 

does not meet limitation [1e4]

EPC in its sur-reply first raises the new argument that the Hikita-347-Beach 
combination does not meet limitation [1e4] because it would result in 

remnant p-type GaN islands outside the gate area

Remnant 
p-type island

2. Gate-simultaneous1. Gate-first 3. Depletion mode 4. Ohmic material 5. Limitation [1e4]

Improper new 
argument  by EPC
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EPC Improperly Argues that the Modified Hikita-347 Process 
Does Not Meet Claim Limitation [1e4]

83DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dr. Shealy’s deposition testimony provided the 
DOG process with remnant p-GaN island

Remnant p-type GaN 
Islands

Exhibit prepared by Dr. 
Shealy at Depo. (Ex. 1040), 2

POR 23

EPC argued in its POR regarding the functionality 
of the remnant p-type GaN islands, but never 

raised any argument against [1e4]

EPC’s new argument 
should not be allowed

2. Gate-simultaneous1. Gate-first 3. Depletion mode 4. Ohmic material 5. Limitation [1e4]
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Modified Hikita-347 Process Meets Claim Limitation [1e4]

84DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Reply 26-27

Claim 1 Claim Limitation

1e1 depositing a gate contact layer on the doped GaN 
layer;

1e2 applying a gate photo resistant pattern;

1e3 etching away the gate contact layer outside the 
gate region;

1e4 etching away the doped GaN layer, except a 
portion of the doped GaN layer beneath the gate 
contact;

1e5 removing the gate photo resistant pattern;

Modified Hikita-347 process with remnant 
p-type GaN Islands meet [1e4]:
1. the p-type GaN outside of the gate 

region is etched
2. the p-type GaN outside the 

photoresistant pattern is etched
3. the gate metal and p-type GaN are self-

aligned

2. Gate-simultaneous1. Gate-first 3. Depletion mode 4. Ohmic material 5. Limitation [1e4]

Remnant p-type GaN 
Islands
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Modified Hikita-347 Process Meets Claim Limitation [1e4]

85DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Reply 6-7

Claim 1 Claim Limitation

1e1 depositing a gate contact layer on the doped GaN 
layer;

1e2 applying a gate photo resistant pattern;

1e3 etching away the gate contact layer outside the 
gate region;

1e4 etching away the doped GaN layer, except a 
portion of the doped GaN layer beneath the gate 
contact;

1e5 removing the gate photo resistant pattern;

No Remnant 
p-type GaN Islands

Dr. Shealy explains that the remnant p-type GaN islands can be eliminated by 
applying appropriate photoresist, indisputably meeting limitation [1e4]

2. Gate-simultaneous1. Gate-first 3. Depletion mode 4. Ohmic material 5. Limitation [1e4]

Unrebutted in EPC’s Sur-Reply
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Motivation to Combine Hikita-347 with Beach for the Gate 
Formation Steps

86DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet.  48-49; Reply 26-27, 29-30

1. Analogous art: Both describe GaN transistors 

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 Beach’s technique 
would further Hikita-347’s goals of gate alignment

5. EPC’s counter arguments are incorrect

Same transistors  Obvious to combine 

Known technique, known device 
Obvious to combine 

Hikita-347/Beach TSM  Obvious 
to combine 

Expectation to improve gate 
alignment  Obvious to combine 

Bodily incorporation is irrelevant 
Obvious to combine 
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Disputed Issue 2: Motivation to Combine for the Ohmic 
Formation Steps

87DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Claim 1 Claim Limitation

1g1 depositing an Ohmic contact metal;

1g2 applying a metal photo resistant pattern;

1g3 etching the Ohmic contact metal;

1g4 removing the metal photo resistant pattern; and

1g5 performing rapid thermal annealing to form Ohmic 
drain and source contacts.

Motivation to combine: 

Why would a POSITA incorporate Beach’s ohmic formation process into 
Hikita-347
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Motivation to Combine Hikita-347 with Beach for the Ohmic 
Formation Steps

88DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet.  51, 60-61; Reply 28 

1. Analogous art: Both describe GaN transistors 

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 Beach’s technique would further Hikita-347’s goal of ohmic 
formation

5. EPC’s counter arguments are incorrect
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Motivation to Combine Hikita-347 with Beach for the Gate 
Formation Steps

89DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet.  43-46, 48-49 

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

Hikita-347 and Beach are analogous art, they both specifically 
describe techniques for forming GaN transistors

Hikita-347 [0002]

The present invention relates to a field-effect 
transistor using nitride semiconductor, which is 

applicable to a power transistor for use in a 
power supply circuit of a consumer-electronics 

product such as a TV set and a method for 
fabricating the field-effect transistor. 

Beach [0002], [0004]
The present invention relates generally to 
formation of a Ill-nitride material system 
device.
The devices fabricated for these types of 
applications are based on general device 
structures that exhibit high electron mobility 
and are referred to variously as 
heterojunction field effect transistors 
(HFETs), high electron mobility transistors 
(HEMTs) or modulation doped field effect 
transistors (MODFETs). 
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Using Beach’s Known Technique to Improve Hikita-347’s 
Similar Device

90DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

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

Hikita-347-Beach is using a known technique (Beach’s masking and etching 
process) to improve similar devices (Hikita-347’s transistor) in the same way 

(using masking and etching to form ohmic contacts)

Hikita-347, Fig. 1

Hikita-347’s similar 
GaN transistor

Beach’s known technique to form ohmic 
contact is simpler than the alternative lift-
off process and saves manufacturing cost

Beach, Figs. 1D, 1E

Ohmic metal Ohmic contact
Ohmic contacts

Pet.  51, 23-24
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Some TSM to use Beach’s ohmic process in Hikita-347

91DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

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

Hikita-347 [0060]

Next, as shown in FIG. 8E, openings are formed 
in a SiN film, for example, by ICP dry etching or 
the like. Each of a source electrode 490 and a 

drain electrode 410 is formed of a Ti layer and 
an Al layer in an associated one of the openings, 
and then heat treatment is performed thereto in 

an N2 atmosphere at 650° C. 

Beach [0047]

Referring now to Figure 1D, resist material 13 
is deposited in a pattern to permit the 
formation of a gate 15 and ohmic contact 17. 
… After the deposition of photoresist layer 13, 
material 18 is removed, as by etching, except 
where protected by photoresist 13. 

Beach achieves Hikita-347’s objective: 
forming ohmic contacts

Beach, Figs. 1D, 1E

Ohmic metal Ohmic contact

Pet.  51, 23-24

Hikita-347 expressly states to form ohmic contacts, but does not 
explain the implementation details which Beach provides
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A POSITA Would Have Reasonable Expectation of Success

92DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

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

A POSITA would have expected success in implementing Beach’s ohmic 
process in Hikita-347 because Beach’s process of using a mask to pattern and 

etch ohmic metal was well-known and conventional

Shealy, ¶205

Pet.  51, 23-24

Page 92 of 115



EPC’s Argument that No Motivation Because Hikita-347 
Teaches a Lift-Off Process Is Incorrect

93DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

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

Reply 28

EPC incorrectly argues no motivation to combine because Hikita-347 discloses using a 
lift-off technique to form ohmic contacts

Hikita-347 [0060]

Next, as shown in FIG. 8E, openings are formed 
in a SiN film, for example, by ICP dry etching or 
the like. Each of a source electrode 490 and a 

drain electrode 410 is formed of a Ti layer and 
an Al layer in an associated one of the openings, 
and then heat treatment is performed thereto in 

an N2 atmosphere at 650° C. 

Hikita-347 is silent as to any lift-off 
technique to form  ohmic contacts

Hikita-347, Fig. 1

Metal etching is more precise 
than lift-off and can produce 

vertical sidewalls

Ohmic contacts
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EPC’s Incorrect Argument: No Motivation Because Hikita-347 
Teaches a Lift-Off Process

94DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

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

Reply 19

Metal Etching Produces Vertical Sidewalls like in Hikita-347

Gorowitz, Fig. 1
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EPC’s Incorrect Argument: No Motivation Because Hikita-347 
Teaches a Lift-Off Process

95DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

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

Reply 22

Lift-off Does Not 
Produce Vertical 
Sidewalls like in 

Hikita-347

ShealySupp, ¶54
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Beach’s Metal Etching Process Is an Obvious Design Choice

96DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

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

Reply 28, 23-24

Only two prevalent alternatives, lift-off or metal etching. Beach’s metal etching 
process provides benefits over lift-off and is an obvious design choice

ShealySupp, ¶56
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Motivation to Combine Hikita-347 with Beach for the Ohmic 
Formation Steps

97DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet.  51, 23-24; Reply 28

1. Analogous art: Both describe GaN transistors 

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 Beach’s technique 
would further Hikita-347’s goals of ohmic formation

5. EPC’s counter arguments are incorrect

Same transistors  Obvious to combine 

Known technique, known device 
 Obvious to combine 

Hikita-347/Beach TSM  Obvious 
to combine 

Expectation to form ohmic 
contacts  Obvious to combine 

Beach’s metal etching more precise than lift-off
 Obvious to combine 
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Disputed Issue 3: Separate “Gate Photo Resistant Pattern” and 
“Metal photo Resistant  Pattern”

98DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Issue EPC’s Argument Correct Resolution

The combination teaches 
separate “gate photo 
resistant pattern” and 
“metal photo resistant 
pattern”

Beach teaches a single 
pattern for forming the 
gate structure and ohmic 
contacts. 

Beach teaches separate 
“gate photo resistant 
pattern” and “metal photo 
resistant pattern”; 
Hikita-347 teaches forming 
the gate structure and 
ohmic structure in 
separate steps

Claim 1 Claim Limitation

1g1 depositing an Ohmic contact metal;

1g2 applying a metal photo resistant pattern;

1g3 etching the Ohmic contact metal;

1g4 removing the metal photo resistant pattern; and

1g5 performing rapid thermal annealing to form Ohmic 
drain and source contacts.

Claim 1 Claim Limitation

1e1 depositing a gate contact layer on the doped GaN layer;

1e2 applying a gate photo resistant pattern;

1e3 etching away the gate contact layer outside the gate 
region;

1e4 etching away the doped GaN layer, except a portion of 
the doped GaN layer beneath the gate contact;

1e5 removing the gate photo resistant pattern;

Pet.  56-57, 60-61; Reply 30
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99

The Board Correctly Found that Beach teaches different 
patterns

.

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Paper No. 11, 28
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Beach Teaches Separate “Gate Photo Resistant Pattern” and 
“Metal Photo Resistant Pattern”

100DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet. 56-57, 60-61; Reply 30, 24-25

Beach, Figs. 1D, 1E
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Hikita-347-Beach Renders Obvious Forming Gate Structure 
and Ohmic Contacts in Separate Steps

101DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Even if separate steps are required, Hikita-347 forms its gate 
structure and ohmic contacts in separate steps

Hikita-347, [0060]

Hikita-347, [0061]

Pet. 56-57, 60-61,  Reply  30

Ohmic Formation

Gate Formation
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Hikita-347-Beach Renders Obvious Separate Patterns for Gate 
and Metal Photo Resistant Patterns

102DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet. 56

The Petition explains Hikita-347 forms its gate structure and ohmic 
contacts in separate steps, rendering obvious applying gate and metal 
photo resistant patterns at separate steps

Pet. 60-61
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Disputed Issue 3: Separate “Gate Photo Resistant Pattern” and 
“Metal photo Resistant  Pattern”

103DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Issue EPC’s Argument Correct Resolution

The combination teaches 
separate “gate photo 
resistant pattern” and 
“metal photo resistant 
pattern”

Beach teaches a single 
pattern for forming the 
gate structure and ohmic 
contacts. 

Beach teaches separate 
“gate photo resistant 
pattern” and “metal photo 
resistant pattern”; 
Yoshida teaches forming 
the gate structure and 
ohmic structure in 
separate steps

Although not required by the 
claims, the Hikita-347-Beach 

combination teaches applying 
separate patterns in separate steps

Pet. 56-57, 60-61,  Reply  30
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Hikita-347-Beach-Sheppard Renders Obvious Claim 1

104DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Claim 1 Claim Limitation

1pre A method of forming an enhancement mode GaN transistor, the method comprising:

1a nucleating and growing transition layers on a substrate;

1b growing an III Nitride EPI layer over the transistor layers;

1c growing an III Nitride barrier layer over the EPI layer;

1d growing a GaN layer with acceptor type dopants over the barrier layer;

1e1 depositing a gate contact layer on the doped GaN layer;

1e2 applying a gate photo resistant pattern;

1e3 etching away the gate contact layer outside the gate region;

1e4 etching away the doped GaN layer, except a portion of the doped GaN layer beneath the gate contact;

1e5 removing the gate photo resistant pattern;

1f1 depositing a dielectric layer;

1f2 applying a contact photo resistant pattern;

1f3 etching the dielectric layer to open the drain and source contact area;

1f4 removing the contact photo resistant pattern;

1g1 depositing an Ohmic contact metal;

1g2 applying a metal photo resistant pattern;

1g3 etching the Ohmic contact metal;

1g4 removing the metal photo resistant pattern; and

1g5 performing rapid thermal annealing to form Ohmic drain and source contacts.

Page 104 of 115



Claim 4 Claim Limitation

4pre A method of forming an enhancement mode GaN transistor, the method comprising:

4a nucleating and growing transition layers on a substrate;

4b growing an InAlGaN EPI layer over the transistor layers;

4c growing an InAlGaN barrier layer over the InAlGaN EPI layer;

4d growing an InAlGaN layer with acceptor type dopants over the InAlGaN barrier layer;

4e growing a GaN layer with acceptor type dopants over the doped InAlGaN layer

4f1 depositing a gate contact layer on the doped GaN layer;

4f2 applying a gate photo resistant pattern;

4f3 etching away the gate contact layer outside the gate region;

4f4 etching away the doped GaN layer and the doped InAlGaN layer, except for portions of the doped GaN 
layer and the doped InAlGaN layer beneath gate contact;

4f5 removing the gate photo resistant pattern;

4g1 depositing a dielectric layer;

4g2 applying a contact photo resistant pattern;

4g3 etching the dielectric layer to open the drain and source contact area;

4g4 removing the contact photo resistant pattern;

4h1 depositing an Ohmic contact metal;

4h2 applying a metal photo resistant pattern;

4h3 etching the Ohmic contact metal;

4h4 removing the metal photo resistant pattern; and

4h5 performing rapid thermal annealing to form Ohmic drain and source contacts.

Hikita-347-Beach-Sheppard Renders Obvious Claim 4

105
Pet.  66-74; POR 53-63; Reply 26-30

Epitaxial 
layers 

formation

Gate 
formation

(alleged 
novelty)

Dielectric 
layer 

formation

Ohmic
formation

EPC argues claim 4 and claim 1 together 
in its papers; claim 4 is obvious for the 

same reasons

Same disputed issues as in claim 1

Disputed Issue #1: 
motivation to combine 
Hikita-347 with Beach

Disputed Issue #2: 
motivation to combine 
Hikita-347 with Beach

Disputed Issue #3: teaching of 
separate gate and metal 
photo resistant pattern
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Claim 4 Claim Limitation

4pre A method of forming an enhancement mode GaN transistor, the method comprising:

4a nucleating and growing transition layers on a substrate;

4b growing an InAlGaN EPI layer over the transistor layers;

4c growing an InAlGaN barrier layer over the InAlGaN EPI layer;

4d growing an InAlGaN layer with acceptor type dopants over the InAlGaN barrier layer;

4e growing a GaN layer with acceptor type dopants over the doped InAlGaN layer

4f1 depositing a gate contact layer on the doped GaN layer;

4f2 applying a gate photo resistant pattern;

4f3 etching away the gate contact layer outside the gate region;

4f4 etching away the doped GaN layer and the doped InAlGaN layer, except for portions of the doped GaN 
layer and the doped InAlGaN layer beneath gate contact;

4f5 removing the gate photo resistant pattern;

4g1 depositing a dielectric layer;

4g2 applying a contact photo resistant pattern;

4g3 etching the dielectric layer to open the drain and source contact area;

4g4 removing the contact photo resistant pattern;

4h1 depositing an Ohmic contact metal;

4h2 applying a metal photo resistant pattern;

4h3 etching the Ohmic contact metal;

4h4 removing the metal photo resistant pattern; and

4h5 performing rapid thermal annealing to form Ohmic drain and source contacts.

Hikita-347-Beach-Sheppard Renders Obvious Claim 4
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Ground 3: Hikita-023, Beach, 
and Sheppard

107DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPage 107 of 115



Claim 5 Claim Limitation

5pre A method of forming an enhancement mode GaN transistor, the method comprising:

5a nucleating and growing transition layers on a substrate;

5b growing an InAlGaN EPI layer over the transistor layers;

5c growing an AlGaN barrier layer over the InAlGaN EPI layer;

5d growing an AlGaN layer with acceptor type dopants over the AlGaN barrier layer;

5e growing a GaN layer with acceptor type dopants over the doped AlGaN layer

5f1 depositing a gate contact layer on the doped GaN layer;

5f2 applying a gate photo resistant pattern;

5f3 etching away the gate contact layer outside the gate region;

5f4 etching away the doped GaN layer, except for portions of the doped GaN layer and the doped AlGaN 
layer beneath gate contact;

5f5 removing the gate photo resistant pattern;

5g1 applying another photo resistant pattern;

5g2 etching the doped AlGaN layer such that the doped AlGaN extends outside the gate region towards the 
drain;

5g3 removing the photo resistant pattern;

5h1 depositing a dielectric layer;

5h2 applying a contact photo resistant pattern;

5h3 etching the dielectric layer to open the drain and source contact area;

5h4 removing the contact photo resistant pattern;

Claim 5 of the ’508 Patent

108
Pet.  74-90; POR 63-69

Epitaxial 
layers 

formation

Gate 
formation

(alleged 
novelty)

Dielectric 
layer 

formation

No dispute that the prior art discloses 
each of the claim limitations

Ohmic
formation

5i1 depositing an Ohmic contact metal;

5i2 applying a fourth photo resistant pattern;

5i3 etching the Ohmic contact metal

5i4 removing the fourth photo resistant pattern; and

5i5 performing rapid thermal annealing to form Ohmic drain and source contacts.
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Overview of Prior Art

109DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet. 74-90

Beach, Figs. 1D, 1E

Beach teaches a process for  
self-aligned gate and ohmic contacts Not disputed

Hikita-023 teaches the claimed process except a process for self-aligned gate and ohmic contacts, 
using a mask to open source and drain contact area, and growing multiple transition layers

Not disputed

Sheppard, Fig. 1C

Sheppard teaches using a mask to open source and drain 
contact area and growing multiple transition layers

Not disputed

Hikita-023, Fig. 1B
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Claim 5 Claim Limitation

5pre A method of forming an enhancement mode GaN transistor, the method comprising:

5a nucleating and growing transition layers on a substrate;

5b growing an InAlGaN EPI layer over the transistor layers;

5c growing an AlGaN barrier layer over the InAlGaN EPI layer;

5d growing an AlGaN layer with acceptor type dopants over the AlGaN barrier layer;

5e growing a GaN layer with acceptor type dopants over the doped AlGaN layer

5f1 depositing a gate contact layer on the doped GaN layer;

5f2 applying a gate photo resistant pattern;

5f3 etching away the gate contact layer outside the gate region;

5f4 etching away the doped GaN layer, except for portions of the doped GaN layer and the doped AlGaN 
layer beneath gate contact;

5f5 removing the gate photo resistant pattern;

5g1 applying another photo resistant pattern;

5g2 etching the doped AlGaN layer such that the doped AlGaN extends outside the gate region towards the 
drain;

5g3 removing the photo resistant pattern;

5h1 depositing a dielectric layer;

5h2 applying a contact photo resistant pattern;

5h3 etching the dielectric layer to open the drain and source contact area;

5h4 removing the contact photo resistant pattern;

Hikita-023-Beach-Sheppard Renders Obvious Claim 5

110
Pet.  74-90; POR 63-69; Reply 31-33

Epitaxial 
layers 

formation

Gate 
formation

(alleged 
novelty)

Dielectric 
layer 

formation

EPC makes similar incorrect arguments 
in the Hikita-023 ground as 

the Hikita-347 ground

Disputed Issue #1: 
motivation to combine 
Hikita-023 with Beach

Disputed Issue #3: teaching of 
separate gate and fourth 
photo resistant pattern

For similar reasons as in Hikita-347, 
EPC’s arguments fail

Not disputed

Not disputed

Ohmic
formation

5i1 depositing an Ohmic contact metal;

5i2 applying a fourth photo resistant pattern;

5i3 etching the Ohmic contact metal

5i4 removing the fourth photo resistant pattern; and

5i5 performing rapid thermal annealing to form Ohmic drain and source contacts.

Disputed Issue #2: 
motivation to combine 
Hikita-023 with Beach
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Claim 5 Claim Limitation

5pre A method of forming an enhancement mode GaN transistor, the method comprising:

5a nucleating and growing transition layers on a substrate;

5b growing an InAlGaN EPI layer over the transistor layers;

5c growing an AlGaN barrier layer over the InAlGaN EPI layer;

5d growing an AlGaN layer with acceptor type dopants over the AlGaN barrier layer;

5e growing a GaN layer with acceptor type dopants over the doped AlGaN layer

5f1 depositing a gate contact layer on the doped GaN layer;

5f2 applying a gate photo resistant pattern;

5f3 etching away the gate contact layer outside the gate region;

5f4 etching away the doped GaN layer, except for portions of the doped GaN layer and the doped AlGaN 
layer beneath gate contact;

5f5 removing the gate photo resistant pattern;

5g1 applying another photo resistant pattern;

5g2 etching the doped AlGaN layer such that the doped AlGaN extends outside the gate region towards the 
drain;

5g3 removing the photo resistant pattern;

5h1 depositing a dielectric layer;

5h2 applying a contact photo resistant pattern;

5h3 etching the dielectric layer to open the drain and source contact area;

5h4 removing the contact photo resistant pattern;

Hikita-023-Beach-Sheppard Renders Obvious Claim 5

111DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

5i1 depositing an Ohmic contact metal;

5i2 applying a fourth photo resistant pattern;

5i3 etching the Ohmic contact metal

5i4 removing the fourth photo resistant pattern; and

5i5 performing rapid thermal annealing to form Ohmic drain and source contacts.
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Conclusion on Petition

112DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Motivation to Combine 
for Gate formation

Motivation to Combine 
for Ohmic formation

Separate “gate photo 
resistant pattern” and 
“metal photo resistant 
pattern”

(1) The gate process need 
not be performed first; 

(2) A POSITA would have 
been motivated to 
combine 
Yoshida/Hikita-
347/Hikita-023 with 
Beach’s gate formation 
process

A POSITA would have been 
motivated to combine 
Yoshida/ Hikita-
347/Hikita-023 with 
Beach’s ohmic formation 
process

The combination teaches 
separate “gate photo 
resistant pattern” and 
“metal photo resistant 
pattern”

Yes Yes
Taught by 

combination

All claims are obvious
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Expert Credential
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The Board Should Give Dr. Schubert’s Declaration Little 
Weight

114DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Reply, 33-34

Dr. Schubert has no practical experience with GaN transistors
– No personal experience of building a GaN transistor

No experience on 
GaN Transistors

Dr. Schubert does not meet EPC’s definition of a POSITA 
– Lacking “three years of professional work experience in the epitaxial growth” 

of semiconductor devices. 

Ex. 2001, Appx. A., 2-3
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The Board Should Give Dr. Shealy’s Declaration More Weight

115DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Reply, 33-34

Dr. Shealy is a pioneer 
scientist in the field of GaN 
transistors

Shealy Tr. (Ex. 2002), 87:15-88:7

– Built the first operational GaN 
HEMT on silicon substrate

– First to build an insulating gate 
device in GaN

– Developed the Cornell 
nucleation process for GaN 
materials around the world 

– Built the benchmark high 
power microwave transistors
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