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The 347 and "335 patents ifinnoscience

’347 patent claim 1: Method

[1p] A method for manufacturing an enhancement-mode GaN transistor, the
method comprising:

[1a] forming a GaN layer;

[1b] forming a barrier layer on the GaN layer;

[1c] depositing source and a drain contacts on the barrier layer;
[1d] depositing a p-type gate material on the barrier layer;

[1e] depositing a gate metal on the p-type gate material,;

[1f] forming a photoresist over the gate metal,

[1g] etching the gate metal and the p-type gate material,

[1h] wherein the step of etching the p-type gate material comprises
forming side surface of the p-type gate material that extend horizontally
towards the source and drain contacts, respectively, and contact the
barrier layer; and

[1i] etching the gate metal to form a pair of ledges on the p-type gate
material below the gate metal..

[1p] An enhancement-mode GaN transistor, comprising:

’347 patent claim 1; ’335 patent, claim 1
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’335 patent claim 1: Device

[1a] a GaN layer;

[1b] a barrier layer disposed on the GaN layer with a 2DEG region
formed at an interface between the GaN layer and the barrier layer;

[1c] a source contact and a drain contact formed on the barrier layer;
[1d] a p-type gate material formed above the barrier layer, the p-type
gate material having side surfaces extending horizontally towards the
source contact and drain contact, respectively, and contacting the barrier
layer; and

[1e] a gate metal disposed on the p-type gate material, the gate metal
having sidewalls extending towards the p-type gate material,

[1f] wherein the p-type gate material comprises a pair of horizontal
ledges that extend past the respective sidewalls of the gate metal and
toward the source contact and the drain contact, respectively, the pair of
horizontal ledges having substantially equal widths from the sidewalls of
the gate metal to the side surfaces of the p-type gate material,
respectively.




Admitted Prior Art Has All But Self-Aligned Ledges

Alleged Invention Admitted Prior Art: 335 and ’347 Patent

103

FIG. 1
PRIOR ART
103
\ :

101

R '
A pair of self-aligned ledges on p-type gate material FIG. 2
is the only claimed feature of that is not admitted - -

prior art e L
METAL ﬁ METAL

/ PTYPEMATERAL

R A

Ex. 1001, Figs. 1-2, 3A-3B.
’335 Paper No. 1 ('335 Pet.”), 8-10; '347 Paper No. 1 (“’347 Pet.”), 8-10.
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Admitted Prior Art Has All But Self-Aligned Ledges

Alleged Invention Admitted Prior Art: 335 and ’347 Patent

FIG. 1 (Prior Art)

6 High doped p-GaN

I&‘I‘H Gate met

109 Source co 05 low doped -

& p-AlGaN 110 Drain
104 Barrier Layer

A pair of self-aligned ledges on p-type gate material
is the only claimed feature of that is not admitted
prior art

Priority Application Lidow (Ex. 1011)
shows prior art ledges of equal width
but does not describe that they are

self-aligned
’335 Pet., 8-13; '347 Pet., 8-12; Ex. 1011 (Lidow), [0006], Fig. 1.
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Admitted Prior Art Has All But Self-Aligned Ledges

Alleged Invention

A pair of self-aligned ledges on p-type gate material
is the only claimed feature of that is not admitted
prior art

"335 Pet., 8-13; ’347 Pet., 8-12.
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Admitted Prior Art Has All But Self-Aligned Ledges ifinnoscience

1p] A method for manufacturing an enhancement-mode GaN transistor, the
method comprising:
~|1a] forming a GaN layer;
—————{1b] forming a barrier layer on the GaN layer;
————{1¢] depositing source and a drain contacts on the barrier layer;
—|1d] depositing a p-type gate material on the barrier layer;
—|1e] depositing a gate metal on the p-type gate material;

—————[1f] forming a photoresist over the gate metal;

—{1g] etching the gate metal and the p-type gate material,

—{1h] wherein the step of etching the p-type gate material comprises
forming side surface of the p-type gate material that extend horizontally
towards the source and drain contacts, respectively, and contact the
barrier layer; and

—{1i] etching the gate metal to form a pair of ledges on the p-type gate
material below the gate metal.

Admittey

Admitted ~—|3] The method according to claim 1, wherein the pair of ledges of the p-type
gate material are self-aligned.

"347 Pet., 8-12.
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Admitted Prior Art Has All But Self-Aligned Ledges ifinnoscience

’335 patent: Claims 1 and 2 -

Adm itteq ——[1p] An enhancement-mode GaN transistor, comprising:
: ~[1a] a GaN layer;
=——{1b] a barrier layer disposed on the GaN layer with a 2DEG region formed
Admj tteq at an interface between the GaN layer and the barrier layer;
——{1c] a source contact and a drain contact formed on the barrier layer;

2O art —[1d] a p-type gate material formed above the barrier layer, the p-type gate
material having side surfaces extending horizontally towards the source
contact and drain contact, respectively, and contacting the barrier layer;
and

——[1e] a gate metal disposed on the p-type gate material, the gate metal
having sidewalls extending towards the p-type gate material,

————[1f] wherein the p-type gate material comprises a pair of horizontal ledges

that extend past the respective sidewalls of the gate metal and toward the

source contact and the drain contact, respectively, the pair of horizontal
ledges having substantially equal widths from the sidewalls of the gate
metal to the side surfaces of the p-type gate material, respectively.

No¢

Adm; . . . .
dmi tteq —=[2] The enhancement mode transistor according to claim 1, wherein the pair of ledges of
the p-type gate material are self-aligned.

"335 Pet., 8-13.
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Admitted Prior Art Has All But Self-Aligned Ledges

i Innoscience

"335 Pet., 8-13.

Admitteq
Admitteq

Admittey
rior ap¢

Admitted
Admitteq

Ad’nitted

’335 patent: Claim 5

——[5p] An enhancement-mode GaN transistor, comprising:

—[5a] a GaN layer;

—{5b] a barrier layer disposed on the GaN layer with a 2DEG
region formed at an interface between the GaN layer and the
barrier layer;

—|5c] a source contact and a drain contact formed on the barrier
layer;
————{5d] a p-type gate material formed above the barrier layer and
between the source and drain contacts,

No¢
Admitgey

Admittey

—|Se] a gate metal disposed on the p-type gate material,

[Sf] wherein the p-type gate material comprises: (1) a pair of self-
aligned ledges that extend past sidewalls of the gate metal
towards the source contact and drain contact, respectively; and

—|[5¢g] (ii) side surfaces that extend horizontally towards the
source contact and drain contact, respectively, and contact the
barrier layer.
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’347 Patent: Undisputed Statement of Facts under 37 C.F.R. § 42.22(c)

Before April 8, 2009, the following were known:

v’ [1.a] Forming a GaN layer; v' [1.g] Etching the gate metal, and;

v [1.b] Forming a barrier layer on v [1.h] Etching the p-type gate

the GaN layer; material to form side surfaces « All facts thus admitted. 347 Reply, 2; AVX
" . that slope towards the source Corp. v. Presidio Components, Inc., IPR2018-
v" [1.c] Depositing source and drain . _
: , and drain contacts; 00292, Paper No. 16 at 9 (PT.A.B. May 15,
contacts on the barrier layer;
. v’ [2.a] 1.a-1.g (agove) 2019).
v’ [1.d] Depositing a p-type gate * Patent Owner sidestepped the merits by
material on the barrier layer; v’ [2.b] etching the p-type gate asking the Board to “ignore[]” the
material; and statement because it did not cite the record.

v’ [1.e] Depositing a gate metal on

_ . R / . . .
the p-type gate material,; [2.c] including a pair of ledges on . A Statement “preferably” cites the
the p-type gate material below

v’ [1.f] Forming a photoresist over the eat tal record, but the law does not require
the gate metal, € gate metal; citations. 37 C.F.R. § 42.22(c).

v' [3] self-aligned gate structures * The Petition repeatedly showed the
patent admitted these facts. 347 Pet.,
8-11, 18; '347 Shealy, [044]-[046].

347 POR, 10.

347 Pet., 18; Paper No. 17 ('347 POR) 10; Paper No. 19 (347 Reply), 2-3; Paper No. 21 ('347 Sur-Reply), 347 Exhibit 1003 (“’347 Shealy”), [044]-[046].
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’335 Patent: Undisputed Statement of Facts under 37 C.F.R. § 42.22(c)

Before April 8, 2009, the following were known:

v [1.a] A GaN layer; v’ [1.f] A gate structure with an
overlying gate metal,

v' [1.b] An AlGaN barrier layer
disposed on the GaN layer; v’ [2] Self-aligned gate structures. « All facts thus admitted. '335 Reply, 2; AVX

Corp. v. Presidio Components, Inc., IPR2018-

v’ [1.c] Source and drain electrodes
00292, Paper No. 16 at 9 (PT.A.B. May 15,

disposed on the AlGaN barrier

layer; 2019).
* Patent Owner sidestepped the merits by
v’ [1.d] A gate structure disposed asking the Board to “ignore[]” the
on the barrier layer between statement because it did not cite the record.
source and drain electrodes; ’335 POR, 8.

* A Statement “preferably” cites the
record, but the law does not require
citations. 37 C.F.R. § 42.22(c).

* The Petition repeatedly showed the
patent admitted these facts. 335 Pet.,
8-9, 17-18; 335 Shealy [044]-[046].

v’ [1.e] A gate structure with a p-
type GaN layer with sloped
sidewalls that extend
horizontally towards the source
and drain electrodes;

’335 Pet., 1-2, 8-9, 17-18; Paper No. 17 (335 POR) 8; Paper No. 19 ("335 Reply), 2; Paper No. 21 (335 Sur-Reply), 3-4; ; '335 Exhibit 1003 (“’335 Shealy”), [044]-[046].




The "335 patent has just one alleged new feature ifinnoscience

A pair of self-aligned ledges on p-type gate material
is the only feature of the claimed enhancement
mode GaN transistor that is not admitted prior art

. [1p] An enhancement-mode GaN transistor, comprising:
on United States Patent oy Patent No.:  US 10,312,335 B2
Cao et al. (5 Date of Patent: Jun. 4, 2019 [1 a] a GaN layer;
Wi L [1b] a barrier layer disposed on the GaN layer with a 2DEG region formed

at an interface between the GaN layer and the barrier layer;

[1c] a source contact and a drain contact formed on the barrier layer;

[1d] a p-type gate material formed above the barrier layer, the p-type gate
material having side surfaces extending horizontally towards the source
contact and drain contact, respectively, and contacting the barrier layer;
and

[1e] a gate metal disposed on the p-type gate material, the gate metal
having sidewalls extending towards the p-type gate material,

[1f] wherein the p-type gate material comprises a pair of horizontal ledges
that extend past the respective sidewalls of the gate metal and toward the
source contact and the drain contact, respectively, the pair of horizontal
ledges having substantially equal widths from the sidewalls of the gate
metal to the side surfaces of the p-type gate material, respectively.

UL, 1541b) by 0 days.

203 Appl. N 15655,438
220 Filed: Jul 20,2017

(631 Prior Publicution Daty

i Divi
30, 2

(51 Iat. ol
L 293423 (2006.01)
L 20253 (2006.01)
(Comtinuad)
COC . HOIL 2942316 (2013.01), HOIL 21283

(201301 ); HOIL 21724587 (2013013 HotL
2971066 (2013.01y; HOLL 292003 (2013.01);

5

7

No¢

Adm; . . . .
dmi tted —[2] The enhancement mode transistor according to claim 1, wherein the pair of ledges of
Page 1 of 11 INNOSCIENCE EXHIBIT 1001 the p-type gate material are self-aligned.

335 Patent, Cover; '335 Pet., 1-2, 8-13.
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The "347 patent has just one alleged new feature ifinnoscience

Forming a pair of self-aligned ledges on p-type gate
material is the only feature of the claimed method
that is not admitted prior art

R _ _
_ [1p] A method for manufacturing an enhancement-mode GaN transistor, the
az United States Patent (107 Patent No.: US 9,748,347 B2

Cao et al. (25) Date of Patent: Aug, 29,2017 method Comprising:

(3) GATE
ENLA

(55 Fied of Classification Search
. HOIL 29/42316; HOIL 217283

el [1a] forming a GaN layer;

[1b] forming a barrier layer on the GaN layer;

[1c] depositing source and a drain contacts on the barrier layer;
R ee et R g [1d] depositing a p-type gate material on the barrier layer;

[1e] depositing a gate metal on the p-type gate material;

[1f] forming a photoresist over the gate metal;

[1g] etching the gate metal and the p-type gate material,

[1h] wherein the step of etching the p-type gate material comprises

forming side surface of the p-type gate material that extend horizontally

towards the source and drain contacts, respectively, and contact the

barrier layer; and

R i [1i] etching the gate metal to form a pair of ledges on the p-type gate

w i material below the gate metal.

(561

i63) Priar Publication Data

(51) Iat. CL
FOIL 20546 (2006001
HOIL 2923 (2006.01)
(Continuad)

(52) U8, 0O
(R 20442316 (201301} HOIL 21283
(2003.01); FIOE 2128587 (2013.01);

(Continved} 3 Cladms, 6 Drawing Sheets

Admitted ~—|3] The method according to claim 1, wherein the pair of ledges of the p-type
gate material are self-aligned.

EX. 1001, Cover; ‘347 Pet., 1-2.
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The alleged new feature was well known

Horizontal ledges on p-type gate material
were well known as of April 8, 2009

Channel Layer
20

Substrate
10

!
: 13 GaNChame Ex. 1007 (Saxler) (2006)
:% 15 GaN Buffer

16 Substrate

Ex. 1017 (Suh) (2009).
’335 Pet., 3-8; ‘347 Pet., 2-10.

i Innoscience

AlGaN

le—— n-GaN

i-GaN
AIN

/T substrate /T

365/1
Fig. 1 Schematic diagram of structure of pn junction regrown gate HFET

Ex. 1018 (Hu) (2000)

Figure 5B
Ex. 1015 (Smith) (2002).
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The alleged new feature was well known i Innoscience

. . . ing)
Self-Aligned gate structures using a single mask FIG. 4A approach use‘ias‘

. W as

were well known as of April 8, 2009 e m
‘ 4}’ 4~ 41 %
s /

01

FIG. 4B FIG. 6A

£

-u-a
1=
=

-~ 41

N
|2

=
S

y )
Beach, Fig. 1. R %41

’335 and ’347 Patents,
Figs. 6A-6C

Ahn, Figs. 4A-4C.

’335 Pet., 6-7,11-12, 57-58, 60-63; 347 Pet., 6-7, 11-12, 26-35, 60-62;
Beach, [0040], [0045], [0054], Fig. 1; Smith, [0041]-[0044] Fig. 5B; Ahn, 4:52-49, 5:55-62, 6:27-37, 7:15-46, Figs. 4A-4C; 347 Shealy, [094].
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Claim Construction Overview

Two Terms Construed in the Petitions

1) ’°335 and ’347 Patents: “side surfaces” limitations

>335 Patent claims 1 and 5: “side surfaces [extending/that extend] horizontally towards the source
contact and drain contact, respectively, and contacting the barrier layer”

’347 Patent claim 1: “forming side surfaces of the p-type gate material that extend horizontally

towards the source and drain contacts, respectively, and contact the barrier layer” -AW
ion \S
( 1.No conS“u?\‘:e the
to res
nee:::— Y horizonta!
d;i‘:ens‘o satisfies th |
2) ’335 Patent: “self-aligned” limitations \imitation
>335 Patent, claims 2 and S: “self-aligned” ledges W
h “se\ -
jor a ee not t a:;uct-b
| 2.The '," because it is a pro |
\igned ¢ limitation »
’335 Pet., 18-24; ‘347 Pet., 19-23.
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i Innoscience

’335/°347: Any horizontal extension of “side surfaces”

>335 Patent claims 1 and S: “side surfaces [extending/that extend]| horizontally towards the source contact and
drain contact, respectively, and contacting the barrier layer”

’347 Patent claim 1: “forming side surfaces of the p-type gate material that extend horizontally towards th
source and drain contacts, respectively, and contact the barrier layer” J/w

Board’s Construction at

Patent Owner’s IPR
Construction

Patent Owner’s ITC
Construction

Petitioners’ Proposed

Construction Institution

“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”

“p-type gate material
having side surfaces
extending  horizontally
such that the bottom of
the material is wider
than the top of the
material”

No construction needed

No construction needed

No need to resolve dispute further
for purposes of validity. Petitioner
adopts Board’s construction for this

’335 Pet., 18-23; Paper No. 7 (335 POPR), 6-10; Paper No. 11 ("335ID), 11-16. proceeding
’347 Pet., 19-23; Paper No. 7 (347 POPR), 6-9; Paper No. 11 ('347 ID), 11-15. § J
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’335/°347: Any horizontal extension of “side surfaces”

>335 Patent claims 1 and S: “side surfaces [extending/that extend]| horizontally towards the source contact and
drain contact, respectively, and contacting the barrier layer”

’347 Patent claim 1: “forming side surfaces of the p-type gate material that extend horizontally towards th
source and drain contacts, respectively, and contact the barrier layer”

( undersoard

Board’s Construction at

) . Institution
B]ecause no express construction is

eeded for our decision, we do not
onstrue them. See Nidec Motor Corp. v.
ongshan Broad Ocean Motor Co., 868 No construction needed

3d 1013, 1017 (Fed. Cir. 2017).””

’)NC Bank, N.A. v. United Servs. Auto. Ass’n,
No. IPR2021-01073,

Paper 72, 13 (PT.A.B. Jan. 19, 2023).

No need to resolve dispute further
for purposes of validity. Petitioner
adopts Board’s construction for this

’335 Pet., 18-23; Paper No. 7 (335 POPR), 6-10; Paper No. 11 ("335ID), 11-16. proceeding
’347 Pet., 19-22; Paper No. 7 (347 POPR), 6-9; Paper No. 11 ('347 ID), 11-15. § J
20
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Claim Construction Overview

Two Terms Construed in the Petitions

1) ’°335 and ’347 Patents: “side surfaces” limitations

>335 Patent claims 1 and 5: “side surfaces [extending/that extend] horizontally towards the source
contact and drain contact, respectively, and contacting the barrier layer”

’347 Patent claim 1: “forming side surfaces of the p-type gate material that extend horizontally
towards the source and drain contacts, respectively, and contact the barrier layer” _ W

|

’335 Pet., 19-23; '347 Pet., 19-22.
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'335 Patent: “Self-Aligned” Lends No Patentable Weight

>335 Patent claims 2 and S: “self-aligned” ledges ’

Petitioners’ Proposed Patent Owner’s IPR Board’s Construction at
Construction Construction Institution

Invite the parties to
brief this issue, raising
questions on Patent
Owner’s Analysis

Product-by-process Not product-by-process

[5f] wherein the p-type gate
material comprises: (1) a pair of
self-aliered ledges that extend past
sidewalls of the gate metal towards
the source contact and drain
contact, respectively

’335 Pet., 23-24; '335 Reply, 19-21.
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'335 Patent: “Self-Aligned” Lends No Patentable Weight i innoscience

>335 Patent claims 2 and S: “self-aligned” ledges

Board’s Construction at
Institution

Petitioners’ Proposed Patent Owner’s IPR
Construction Construction

: : Proq ard noteq «
Product-by-process Not product-by-process Invite the parties to Uce ¢, ist tleg
brief this issue, raising asa "se/f_ah. Ors with th Other
questions on Patent [ “Pecificayj, dedd %ach ang stry
’ A he r “
Owner’s Analysis W, more , i mak .
eSS.II Vi

’335 Pet., 23-24;’335 ID, 16-20 '335 Reply, 19-21
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'335 Patent: “Self-Aligned” Lends No Patentable Weight i innoscience

>335 Patent claims 2 and S: “self-aligned” ledges

Petitioners’ Proposed Patent Owner’s IPR Board’s Construction at

Construction Construction Institution

Product-by-process Not product-by-process Invite the parties to
brief this issue, raising

guestions on Patent
Owner’s Analysis

In re Thorpe, 777 F.2d 695, 697 (Fed. Cir. 1985)

“The patentability of a product does not depend on its method of
production. If the product in the product-by-process claim is the same as or
obvious from a product of the prior art, the claim is unpatentable even
though the prior product was made by a different process.”

Kamstrup A/S v. Axioma Metering UAB, 43 F.4th 1374, 1381-83 (Fed. Cir. 2022)
Finding “cast in one piece” in claim to flow meter a product-by-process
element that gives no patentable weight);

United Therapeutics Corp. v. Liquidia Techs., Inc., 74 F.4th 1360, 1373 (Fed. Cir.

2023)

“As these claims are product claims, they are anticipated by a disclosure of
the same product irrespective of the processes by which they are made.”).

’335 Pet., 23-24; '335 ID, 16-20; 335 Reply, 19-21; 335 Sur-Reply, 9.
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




"335 Patent: “Self-Aligned” Lends No Patentable Weight

>335 Patent claims 2 and S: “self-aligned” ledges |

It is undisputed that “self-aligned” refers to how the ledges are
made

Patent Owner incorrectly alleges “self-aligned” connotes specific
structure: a “minimum CD” (critical dimension) gate width and
“substantially equal” ledges

But the patent provides different ways to make these features

’335 Pet., 23-24;’335 POPR, 10-14; ’335 ID, 16-20; '335 POR, 38-44; '335 Reply, 19-21; "335 Sur-Reply, 9.
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’335 Patent: “Self-Aligned” Lends No Patentable Weight

>335 Patent claims 2 and S: “self-aligned” ledges

The patent provides different ways to make “symmetric” ledges

e Claim Differentiation: Claim 1 recites “substantially equal” ledges
while claim 2 requires “self-aligned” ledges.

* Specification: The two-mask process may result in the possibility of
misalignment, acknowledging that it may also result in alighment.
’335 patent, 4:52-63.

The patent provides different ways to make reach “minimum CD”

e Specification: The two-mask process “etch[es] the gate metal to a
minimum CD”. 335 patent, 4:57-58.

’335 Pet., 23-24;’335 ID, 16-20; 335 Reply, 19-21.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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’335 Patent: “Self-Aligned” Lends No Patentable Weight

TR
>335 Patent claims 2 and S: “self-aligned” ledges ’ z "'
FIG. 6A
Prior art references Beach and Shenoy are only relied on for “self- == =
aligned” ledges (Grounds 3, 6). If the Board agrees “self-aligned” is a | —
product-by-process term, the claims are invalid over Saxler, Yoshida,
and their combinations (Grounds 1-2, 4-5). : Len
| ﬂililG.b‘C |
2y
2° i 22
-
/5
¢
el sssiisisieni
2888288 iy
1 333668583888884 ﬁrg}

Fig. 1. Schematic diagram of a patterned metal film supported
on an insulator.

i

Beach, Fig. 1. Shenoy, Fig. 1.

’335 Pet., 57-67, 88-97.
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Claim Construction Overview

Two Terms Construed in the Petitions

1) ’°335 and ’347 Patents: “side surfaces” limitations

>335 Patent claims 1 and 5: “side surfaces [extending/that extend] horizontally towards the source
contact and drain contact, respectively, and contacting the barrier layer”

’347 Patent claim 1: “forming side surfaces of the p-type gate material that extend horizontally

towards the source and drain contacts, respectively, and contact the barrier layer” -AW
ion \S
( 1.No conS“u?\‘:e the
to res
nee:::— Y horizonta!
d;i‘:ens‘o satisfies th |
2) ’335 Patent: “self-aligned” limitations \imitation
>335 Patent, claims 2 and S: “self-aligned” ledges W
h “se\ -
jor a ee not t a:;uct-b
| 2.The '," because it is a pro |
\igned ¢ limitation »
’335 Pet., 18-24; ‘347 Pet., 19-22.
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’335 Patent Invalidity Grounds

P P
Claims

- -7 § 103  Saxler in view of the knowledge of a POSITA
Saxler Grounds — 1-7 § 103  Saxler in view of Yoshida

_ 2, 5-7 § 103  Saxler in view of Yoshida, Beach, and Shenoy

- 1-7 § 103  Yoshida in view of the knowledge of a POSITA
Yoshida Grounds n 1-7 § 103  Yoshida in view of Saxler

n 2,5-7 § 103  Yoshida in view of Saxler, Beach, and Shenoy

’335 Pet. at 29.
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Saxler Renders the Claims of the 335 Patent Obvious IfiInnoscience

A POSITA would have removed Saxler’s
recess based on Saxler’s express teachings
to do so and to achieve an enhancement
mode device

O
an United Stat i i i i
2) P::Bfl' Api)leif:aﬁon Publication (v Pub. No.: US 2006/0108606 A1 SaXIer depICts a depletlon mOde deVIce WIth

Saxler et al. (43 Pub. Date: May 25, 2006

arecessed gate
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LAYERS FOR NITRIDE-BASED
TRANSISTORS, TRANSISTOR STRUCTURES
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ABSTRACT

21 Appl. Mo, 10/996,249
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22y Fiked: Nov, 13, 204
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e Ohmic Contact Layer Layer Ohmic Contact Ohmic Contact Ohmic Contact
HOIL 3110 (2006.01) 3_Q .2& 2_4 _3_Q ﬂ 3_Q
* ’ Barrier Layer Barrier Layer
Gate Contact 2;_ 2
Ohmic £omacr A Ohmic 3_gcma.cn Channel Layer Channel Layer
Barrier Layer E @
22
cmrz; Layer Substrate Substrate
10 10
Substrate
10 . . .
Saxler, Fig. 1A. Saxler, Fig. 1 A (modified).

If the Board agrees on claim construction, to find all claims invalid over
Saxler (Ground 1) or Saxler-Yoshida (Ground 2), the Board need only:

v Agree modified Fig. 1A would have been obvious and is in enhancement

mode
/ Y . . . o” . V24

Ex. 1007 at Cover
35 U.S.C. §102(b) Prior Art (published May 25, 2006)

’335 Pet. at Cover, 16, 25-26, 35-36.
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




Yoshida Renders the Claims of the '335 Patent Obvious \flInnoscience

A POSITA would have found horizontally
extended sidewalls obvious over Yoshida
because perfectly vertical sidewalls were
rare in practice when making real devices

Yoshida depicts an enhancement mode
e 2 8B e dew.ce with every featur.e but the
HHT 11261053 horizontally extended sidewalls

(4DLME PRI (100)9F24f

(51)Int.C1 ERITT PHEEST Fl R
78 HO1L2w ]

HOEET AN OME T EeBS Al
ST

GofEA fEE B

)

than toP: Yoshida, Fig. 1. Yoshida, Fig. 1 (modified).

If the Board agrees on claim construction, to find all claims invalid over
Yoshida (Ground 4), the Board need only:

Ex. 1005 at Cover v" Agree horizontally extended sidewalls were obvious because perfectly
35 U.S.C. §102(b) Prior Art (published Sept. 24, 1999) vertical sidewalls were rare in practice when making real devices
v Agree Yoshida’s drawings can be relied on to disclose “substantially equa

|”

’335 Pet. at 16, 27, 67-68.
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



'335 Patent: Just Four Claim Features Disputed LT S

Patent Owner only disputes the combinations of prior
art shows four features for claims 1-7 of the 335 patent
and the motivations to combine the references

v’ [1p], [5p] enhancement mode (Saxler grounds)

v’ [1d], [5g] the p-type gate material having side surfaces extending
horizontally (Yoshida alone)

v’ [1f] horizontal ledges with substantially equal widths (all grounds)
v’ [2], [5f] self aligned horizontal ledges (all grounds)

v" Motivations to combine (grounds 2-3, 4-5)

See generally 335 POR
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



'335 Patent: Just Four Claim Features Disputed LT S

Patent Owner only disputes the combinations of
prior art shows four features of the 335 patent
claims 1-4

[1p] An enhancement-mode GaN transistor, comprising:

1a] a GaN layer;

[1b] a barrier layer disposed on the GaN layer with a 2DEG region
formed at an interface between the GaN layer and the barrier layer;
[1c] a source contact and a drain contact formed on the barrier layer;
[1d] a p-type gate material formed above the barrier layer, the p-type
gate material having side surfaces extending horizontally towards
the souree-contact and drain contact, respectively, and contacting the
barrier layer; and
[1e] a gate metal disposed on the p-type gate material, the gate metal
having sidewalls extending towards the p-type gate material,

[1f] wherein the p-type gate material comprises a pair of horizontal
ledges that extend past the respective sidewalls of the gate metal and
toward the source contact and the drain contact, respectively, the pair
of horizontal ledges having substantially equal widths from the
sidewalls of the gate metal to the side surfaces of the p-type gate
material, respectively.

[2] The enhancement-mode GaN transistor according to claim1, wherein the
pair of horizontal ledges of the p-type gate material are self aligned.

Disputed limitations:

v [1p] enhancement mode (Saxler grounds)

v" [1d] the p-type gate material having side surfaces
extending horizontally (Yoshida alone)

v’ [1f] horizontal ledges with substantially equal widths
(all grounds)

v' [2] self aligned ledges (all grounds)

See generally ’335 POR.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



'335 Patent: Just Four Claim Features Disputed LT S

Patent Owner only disputes the combinations of
prior art shows three features for claims 5-7

Disputed limitations:

v" [5p] enhancement mode (Saxler grounds) C Dispwed:’ [5a] a GaN layer;
[5b] a barrier layer disposed on the GaN layer with a
v" [5g] the p-type gate material having side surfaces 2DEG region formed at an interface between the GaN
extending horizontally (Yoshida alone) layer and the barrier layer;
[5¢c] a source contact and a drain contact formed on the
v’ [5f] self aligned ledges (all grounds) barrier layer;

[5d] a p-type gate material formed above the barrier
layer and between the source and drain contacts,

[5e] a gate metal disposed on the p-type gate material,
[5f] wherein the p-type gate material comprises: (i) a pair
of self-aligned ledges that extend past sidewalls of the
gate metal towards the source contact and drain contact,
respectively; and [5g] (ii) side surfaces that extend
orizontally towards the source contact and drain
contact, respectively, and contact the barrier layer.

See generally 335 POR

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



'335 Patent: Just Four Claim Features Disputed

Patent Owner disputes the motivations to combine
for grounds 2, 3,5, and 6

Claims

-7 Saxler in view of the knowledge of a POSITA

n 1-7 Saxler in view of Yoshida
3 2, 5-7 Saxler in view of Yoshida, Beach, and Shenoy
4 1-7 Yoshida in view of the knowledge of a POSITA

1-7 Yoshida in view of Saxler
2, 5-7 Yoshida in view of Saxler, Beach, and Shenoy

See generally 335 POR

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



’335 Patent Ground 1: Saxler renders obvious claims 1-7

Challenged

Claims

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

If the Board agrees on claim construction, to find all claims invalid over Saxler
(Ground 1) or Saxler-Yoshida (Ground 2), the Board need only:

v' Agree modified Fig. 1A would have been obvious and is in enhancement mode
v Agree Saxler’s drawings can be relied on to disclose “substantially equal” ledges
(no factual dispute, only a legal dispute that drawings can disclose this limitation)

’335 Pet. at 16, 24-56.
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




'335 Patent Ground 1: Saxler renders obvious claims 1-7 Slicoscence

o o

, J
% Gate Contact
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Ohmic Contact
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Ohmic Contact
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Barrier Layer
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Channel Layer
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Subsirate
10

Saxler, Fig. 1 A (modified).

’335 Pet. at 24-51

S N S8 L8

DN

No
patentable
weight

[1p] An enhancement-mode GaN transistor, comprising:

[1a] a GaN layer;

[1b] a barrier layer disposed on the GaN layer with a 2DEG region formed at an
interface between the GaN layer and the barrier layer;

[1c] a source contact and a drain contact formed on the barrier layer;

[1d] a p-type gate material formed above the barrier layer, the p-type gate
material having side surfaces extending horizontally towards the source contact
and drain contact, respectively, and contacting the barrier layer; and

[1e] a gate metal disposed on the p-type gate material, the gate metal having
sidewalls extending towards the p-type gate material,

[1f] wherein the p-type gate material comprises a pair of horizontal ledges that
extend past the respective sidewalls of the gate metal and toward the source
contact and the drain contact, respectively, the pair of horizontal ledges having
substantially equal widths from the sidewalls of the gate metal to the side
surfaces of the p-type gate material, respectively.

[2] The enhancement-mode GaN transistor according to claim 1, wherein the pair
of horizontal ledges of the p-type gate material are self-aligned.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



'335 Patent Ground 1: Saxler renders obvious claims 1-7 Slicoscence

, J
% Gate Contact

o o

[1p] An enhancement-mode GaN transistor, comprising:
[1a] a GaN layer;

25

Ohmic Contact
30

Ohmic Contact
30

Barrier Layer
22

Channel Layer
20

Subsirate
10

Saxler, Fig. 1 A (modified).

’335 Pet. at 24-51; ‘335 POR, 16-47.

NS SN S AN

N

[1b] a barrier layer disposed on the GaN layer with a 2DEG region formed at an
interface between the GaN layer and the barrier layer;

[1c] a source contact and a drain contact formed on the barrier layer;

[1d] a p-type gate material formed above the barrier layer, the p-type gate
material having side surfaces extending horizontally towards the source contact
and drain contact, respectively, and contacting the barrier layer; and

[1e] a gate metal disposed on the p-type gate material, the gate metal having
sidewalls extending towards the p-type gate material,

[1f] wherein the p-type gate material comprises a pair of horizontal ledges that
extend past the respective sidewalls of the gate metal and toward the source
contact and the drain contact, respectively, the pair of horizontal ledges having
substantially equal widths from the sidewalls of the gate metal to the side
surfaces of the p-type gate material, respectively.

[2] The enhancement-mode GaN transistor according to claim 1, wherein the pair

atentable

weight

of horizontal ledges of the p-type gate material are self-aligned.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



'335 Patent Ground 1: Saxler renders obvious claims 1-7 Slicoscence

T T

[5p] An enhancement-mode GaN transistor, comprising:
[5a] a GaN layer;

25
, J
% Gate Contact

Ohmic Contact Ohmic Contact
30 30

Barrier Layer
22

Channel Layer
20

Subsirate

- [—
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SN S KS LS

[5b] a barrier layer disposed on the GaN layer with a 2DEG region formed at an
interface between the GaN layer and the barrier layer;

[5c] a source contact and a drain contact formed on the barrier layer;

[5d] a p-type gate material formed above the barrier layer and between the
source and drain contacts,

[5e] a gate metal disposed on the p-type gate material,

[5f] wherein the p-type gate material comprises: (i) a pair of self-aligned ledges

DISpUt?
Saxler, Fig. 1 A (modified).

’335 Pet. at 24-51; ‘335 POR, 16-47.

v

that extend past sidewalls of the gate metal towards the source contact and drain
contact, respectively; and

[5g] (ii) side surfaces that extend horizontally towards the source contact and
drain contact, respectively, and contact the barrier layer.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



’335 Patent Ground 1: Saxler renders obvious claims 1-7

Patent Owner only disputes the Saxler combinations of
prior art shows three features for claims 1-7 of the ’335
patent and the motivations to combine the references

v [1p], [5p] enhancement mode (Saxler grounds)

v" Motivation to modify Saxler

See generally '335 POR

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



’335 Patent Ground 1: Saxler renders obvious claims 1-7

Patent Owner only disputes the Saxler combinations of
prior art shows three features for claims 1-7 of the ’335
patent and the motivations to combine the references

v’ Saxler’s modified Fig. 1A

v [1p], [5p] enhancement mode (Saxler grounds) “

v' A POSITA would have
v' Motivation to modify Saxler modified Flg 1A based

See generally '335 POR

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



'335 Patent Ground 1: Saxler renders obvious claims 1-7
o 0" saxler | timitation

\/ [1p], [5p] An enhancement-mode GaN transistor, comprising:
=]

e v’ Modified Fig. 1A would have been obvious and is in
e enhancement mode

Substrate
10

The Petition shows:
Saxler, Fig. 1A (modified).

’335 Pet., 25-26, 35-36; '335 Reply, 2-11.; ’335 Shealy, [090]-[091], [108]-[109], [122]; Ex. 2004, 31:1-20, 37:7-21.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



'335 Patent Ground 1: Saxler renders obvious claims 1-7
. saxler | timitation

\/ [1p], [5p] An enhancement-mode GaN transistor, comprising:
30
| . The gate recess of Saxler’s Fig. 1A is optional

—— [0052] Exemplary devices according to some embodi-

10 ments of the present invention are schematically illustrated
in FIGS. 1A through 6. Thus, while embodiments of the
present invention are described herein with reference to a
recessed gate structure or a non-recessed gate structure,
other embodiments of the present invention may include or

%38

Ohmic Contact
30

Gate Contact

Barrier Layer
22

Channel Layer
20

Saxler, Fig. 1A (modified).

(" Ssaxler at [0052] ) not include a gate recess. Accordingly, embodiments of the
unambiguously present invention should not be construed as limited to the
states the recess is / particular exemplary embodiments described herein but may
optional in every include any suitable structure having a cap layer and/or
figure (may or may passivation layer as described herein.

\ not include) / B.F. Goodrich Co. v. Aircraft Braking Sys. Corp., 72 F.3d 1577, 1583 (Fed. Cir. 1998)

(upholding single-reference obviousness for explicit suggestion to modify); Boston
Sci. Scimed, Inc. v. Cordis Corp., 554 F.3d 982, 991 (Fed. Cir. 2009).
’335 Pet., 24-26, 31, 35-36, 40-41; '335 Reply, 2-11.; "335 Shealy, [090]-[091], [108]-[109], [122]; Ex. 2004, 31:1-20, 37:7-21.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




'335 Patent Ground 1: Saxler renders obvious claims 1-7
. saxler | timitation
%% Gate Contact a

\/ [1p], [5p] An enhancement-mode GaN transistor, comprising:
Ohmic Contact
30 fo _
e ) . A POSITA would have removed Fig. 1A’s recess to achieve the benefits of

2

Channel Layer
20

Substrate
10

Further, with the recess, Saxier’s device 15 not enhancement mode (always off).
Saxler, Fig. 1A (modified).

and a POSITA would have been motivated to remove the recess to create an

(Petitioner’s expert Dr.\
Shealy confirms:
Saxler’s device is renders it suitable for high power applications. Suh, 1.

enhancement mode

when doped p-type

\ without the recess /

enhancement mode device and realize the benefits of a normally off device, which

’335 Shealy, [103]

’335 Pet., 25-26, 35-36; "335 Reply, 2-11.; ’335 Shealy, [090]-[091], [103], [108]-[109], [122]; Ex. 2004, 31:1-20, 37:7-21.
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




'335 Patent Ground 1: Saxler renders obvious claims 1-7 Slicoscence

T T

\/ [1p], [5p] An enhancement-mode GaN transistor, comprising:

Patent Owner’s Four Arguments Fail (1A-1D)

Barrier Layer
Channel Layer Fig. 1A and Fig. 1B are not mutually exclusive embodiments as
20
— Patent Owner alleges.
10

Saxler, Fig. 1A (modified).

4 N N\ 1c N\ )

1A Dr. Schubert employs a legally 1D
Patent Owner wrongly inaccurate, rigid understanding Patent Owner incorrectly
i 1B . , .
contends Saxler discloses . of obviousness (Ex. 2005, alleges the Reply’s obviousness
- . Patent Owner incorrectly . i )
distinct embodiments, one . [102]) and incorrectly argues position on Saxler’s non-
. . asserts Dr. Shealy engages in .
with a gate recess (Fig. 1A) and hindsieht. POR. 21 Saxler at [0052] does not mean recessed embodiment
one without (Fig. 1B). POR, 16- gnt. e what it says because it was contradicts the Petition. 335
22; Ex. 20065 [81]-[112]. “written by a patent attorney” Sur-Reply, 9-11

\ / \ (Ex. 2005, [101]). J \ }

’335 POR, 16-22; Reply, 2-11.; ’335 Shealy, [090]-[091], [103], [108]-[109], [122]; Ex. 2004, 31:1-20, 37:7-21; 335 Sur-Reply, 9-11.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



'335 Patent Ground 1: Saxler renders obvious claims 1-7 Slicoscence

1 ° I
36
% Gate Contact

\/ [1p], [5p] An enhancement-mode GaN transistor, comprising:
Ohmic Contact 0 DisPUted
30 30

Barrier Layer

22 The gate recess of Saxler’s Fig. 1A is optional

Channel Layer
20

Substrate
10

Saxler, Fig. 1A (modified). 25

36

25
32 /

Gate Contact

( Onmic Contact O Contact Ohmicagontact Capzl:rauyer Dhm'rcsgomact
1A = — L2 — — -
e Barrier Layer Barrier Layer
Patent Owner wrongly 22 22
contends Saxler discloses Channel Layer Channel Layer
distinct embodiments, one 20 20
with a gate recess (Fig. 1A) and Substrate Substrate
one without (Fig. 1B). POR, 16- 10 | 10
22; Ex. 20065 [81]-[112].
Figure 1A Figure 1B

’335 POR, 18-20; ’335 Reply, 3-4.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



'335 Patent Ground 1: Saxler renders obvious claims 1-7
0" saxler | timitation

\/ [1p], [5p] An enhancement-mode GaN transistor, comprising:
Ohmic Contact 0 Di SPuteqy
30 i _

Barrier Layer

22 The gate recess of Saxler’s Fig. 1A is optional

Channel Layer
20

e Patent Owner alleges differences | But Saxler discloses similarities
between Fig. 1A and 1B

Saxler, Fig. 1A (modified).

36
% Gate Contact

X| Cap layer thickness v The quoted range overlap (5-20 A).
( \ X| Thickness of doped region. V The quoted range overlaps (20-50 A)
1A
Patent Owner wrongly X| Dopant concentration. /' Patent Owner cites example n-type dopant
contends Saxler discloses . .
distinct embodiments, one ranges. Saxler, [0012]. But p-type is used in
with a gate recess (Fig. 1A) and enhancement mode. P-type ranges are the same
one without (Fig. 1B). POR, 16- for recessed and non-recessed. Saxler, [0013],
22; Ex. 20065 [81]-[112]. [0071]
X| Thickness of increased Al V The quoted range overlaps (30-100 A)

concentration

’335 POR, 18-20; ’335 Reply, 3-4.
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




'335 Patent Ground 1: Saxler renders obvious claims 1-7
0" saxler | timitation

\/ [1p], [5p] An enhancement-mode GaN transistor, comprising:
Ohmic Contact 0 Di SPuteqy
30 i _

R The gate recess of Saxler’s Fig. 1A is optional

Channel Layer
20

36
% Gate Contact

Substrate
10

. . Dr. sh 24 A. As I said before, I think you could take
Saxler, Fig. 1A (modified). TEStinfjrl'y's 25 all the embodiments and bring in which ones you
Was Not 1 want, depending on what you're trying to accomplish.
[ \ Hindsight Shealy Transcript, Ex. 2004, 41:24-42:1.
* First, Saxler tells a POSITA to remove Figure 1A’s recess. Saxler, [0052]. B.F. Goodrich Co.
batent Own%incorrectly v. Aircraft Braking Sys. Corp., 72 F.3d 1577, 1583 (Fed. Cir. 1998) (upholding single-
asserts Dr. Shealy engages in reference obviousness for explicit suggestion to modify).
hindsight. POR, 21. * Second, “take all the embodiments”: prior art must be considered for “everything it
teaches.” EXP Corp. v. Reliance Universal Inc., 755 F.2d 898, 907 (Fed. Cir. 1985)
\ / * Third, “depending on what you’re trying to accomplish”: POSITA may modify with
reason to do so. KSR Int’l v. Teleflex, Inc., 550 U.S. 398, 401-402 (2007). A POSITA would

have removed Saxler’s recess to obtain benefits of enhancement mode. These benefits

'335 POR, 21: 335 Reply, 4-5; Ex. 2004, 41:24-42:1. .
ePly. X are not disputed.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



'335 Patent Ground 1: Saxler renders obvious claims 1-7 Slicoscence

1 ° I
36
% Gate Contact

\/ [1p], [5p] An enhancement-mode GaN transistor, comprising:
Ohmic Contact 0
30 fo _

Barrier Layer

22 The gate recess of Saxler’s Fig. 1A is optional

Channel Layer
20

Substrate

10 KSR Rejected Dr. Schubert’s Rigid Understanding of Obviousness
as Limited to “What is Actually Disclosed”

Saxler, Fig. 1A (modified).

Although €[0052] of Sa says
4 1c ) | o _ |

— “embodiments of the p t invention should not be construed imited to the particular

Dr. Schubert employs a legally
maccuratfe, rigid understanding exemplary embodiments.” it is only reasona nsider that the disclosure of Saxler must be

of obviousness (Ex. 2005,

[102]) “limited” to what is actually disctosed. Importantly. [0052] o 1 does not mention anything
about combining features of the recessed and the non-recessed embodiments Ex. 20 ii

;/ KSR, 550 U.S. at 418 (obviousness accounts for “inferences and creative steps”),

422 (A POSITA “is also a person of ordinary creativity, not an automaton.”).
’335 POR, 17-18; '335 Reply, 5-6; Ex. 2005, 102.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



'335 Patent Ground 1: Saxler renders obvious claims 1-7 Slicoscence
0" saxler | timitation

\/ [1p], [5p] An enhancement-mode GaN transistor, comprising:

36
% Gate Contact

Ohmic Contact
3_Q \
e The gate recess of Saxler’s Fig. 1A is optional
Channel Layer
20
Subsirete Dr. Schubert Cannot Ignore Saxler [0052] —
10 Saxler did “actually disclose[]” the non-recessed Fig. 1A

Saxler, Fig. 1A (modified).

4 1c )

Dr. Schubert

52 of Saxler 1s nothing more than a “catch-all” paragraph writte

attorney. commonly used in man 1derstanding. 952 of Saxler does

not provide support to POSA tom ‘mix and matc

ransistors of Saxler to produce the

particular ire as claimed. Ex. 2005, [101] [0052] Exemplary devices according to some embodi-

ments of the present invention are schematically illustrated

and incorrectly argues Saxler in FIGS. 1A through 6. Thus, while embodiments of the
at [0052] does not mean what present invention are described herein with reference to a
it says because it was “written recessed gate structure or a non-recessed gate structure,

” other embodiments of the present invention may include or
by a patent attorney” (Ex.

not include a gate recess. Accordingly, embodiments of the
\ 2005, [101]). / presenf mvenilon should not be construed as limited to the
particular exemplary embodiments described herein but may

include any suitable structure having a cap layer and/or
passivation layer as described herein.

’335 POR, 17-18; ’335 Reply, 5-6; Ex. 2005, 102.
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




'335 Patent Ground 1: Saxler renders obvious claims 1-7 Slicoscence

oo

\/ [1p], [5p] An enhancement-mode GaN transistor, comprising:

36
% Gate Contact

Ohmic Contact
0 \
e The gate recess of Saxler’s Fig. 1A is optional
Channel Layer
20
Substrate The Petition Reasoned Saxler’s Non-Recessed Embodiments Are At Least Obvious
Just Like the Reply
Saxler, Flg 1A (modlﬁed) However, Saxler repeatedly discloses that its gate recess is optional. Saxler,

Saxler discloses “a p-type gate material .. having side surfaces™ as recited in
Abstract, [0012]-[0013], [0027], [0052], [0064], [0070]-[0071], [0073], clamms 3,

claim 1. Although it depicts its gate recess may separate its cap layer into two
( \ 14,21, 27, 31, 88. While its fipures do not explicitly depict a stacked gate structure

portions in some embodunents, the recess i Saxler’s cap layer 24 need not be

iD _ _ having a gate contact and cap layer 1solated from the source and drain contacts and
. present and need not extend through the cap layer 24 and mto the barrier layer.
Patent Owner incorrectly

without a gate recess, this disclosure would at a minimum render the claimed
a"eges the Rep]y’s position on Saxler, Abstract, [0012]-[0013], [0027], [0052], [0064], [0070]-[0071], [0073].

’ structure obvious. Shealy, [101]. To the extent Patent Owner disagrees with Saxler’s
Saxler’s non-recessed claims 3. 14, 21, 27, 31, 88; Shealy, [122]. Saxler thus discloses or at least renders y.[101] &

embodiment was obvious
contradicts the Petition. 335

Sur-Reply, 9-11 horizontally towards the source and drain. Shealy, [123].
The petition states Saxler “discloses or at least

renders obvious” modified Figure 1A."” '335

’335 Pet., 31, 40-41. Pet. 40-41.

obvious a single p-type gate material having two side surfaces that extend — n
The petition states Saxler’s disclosure of a non-

recessed embodiment “render[s] the claimed
structure obvious.” 335 Pet., 31.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



'335 Patent Ground 1: Saxler renders obvious claims 1-7 Slicoscence
. saxler | timitation
%% Gate Contact a

\/ [1p], [5p] An enhancement-mode GaN transistor, comprising:
Ohmic Contact 0 DisPUted
30 i _

Barrier Layer

22 The gate recess of Saxler’s Fig. 1A is optional

Channel Layer
20

Substrate

10 The Petition Reasoned a POSITA Would Have Been Motivated to Remove Saxler’s
Recess to Achieve the Benefits of Enhancement Mode Just Like the Reply

Saxler, Fig. 1A (modified).

[ \ A POSITA would have further been motivated to remove the gate recess to
1D turn Saxler’s device into an enhancement mode device, thus realizing the benefits of
Patent Owner incorrectly
alleges the Reply’s position on reduced power consumption and switability for high power applications. Suh, 1;
Saxler’s non-recessed
embodiment was obvious Shealy, [057]-[063] (citing Beach, Saxler, Ahn, Xu, Sheppard, Smith, Hu, Shenoy),
contradicts the Petition. 335
Sur-Reply, 9-11 [103]. The ’335 Pet., 33
Meee——— h 1
dis Fe no
'335 Pet., 33 Puteq, t

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




'335 Patent Ground 1: Saxler renders obvious claims 1-7 Slicoscence

oo
=

Barrier Layer
22

Channel Layer
20

[1p], [5p] An enhancement-mode GaN transistor, comprising:

Patent Owner’s Four Arguments Fail (1A-1D)
Fig. 1A and Fig. 1B are not mutually exclusive embodiments as
Patent Owner alleges.

Substrate
10

Saxler, Fig. 1A (modified).

DrX\§chubert e

inaccuMsge, rigid undegstanding Patéwt Owner incopréctly
Patent O of obvidysness4Ex. 2005, alleges theReply’sdbviousness
. [102]) and inpqrrectly argues position onp&axler’s non-
asserts Dr, engages in , . .
Saxler at [0@52] ddes not mean recessgf embsdiment

dicts the Petitisp. '335

Sur-Reply, 9-11

says becaush\jt was

»

; Ex. 20065 [81]-[11

(Ex. 2005, [101]).

’335 Pet., 25-26, 35-36; 335 Reply, 2-11.; ’335 Shealy, [090]-[091], [103] [108]-[109], [122]; Ex. 2004, 31:1-20, 37:7-21.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



'335 Patent Ground 1: Saxler renders obvious claims 1-7 Slicoscence

T T

\/ [1p], [5p] An enhancement-mode GaN transistor, comprising:

Barrier Layer
22

channs Laver Patent Owner’s Arguments That Saxler is
Substrate Not in Enhancement Mode Fail (2A-2C)

10

Saxler, Fig. 1A (modified).

4 ) 4 ) 4 )

- 28 2C
e The POR wrongly argues Patent Owner misreads Saxler
modified Figure 1A would be modified Figure 1A would be to argue its p-type dopants
inoperable in enhancement inoperable in enhancement function as “deep level
mode because its cap layer mode because “access regions” dopants” and thus do ot “act
purportedly extends from remain depleted “even for Y
source to drain positive gate voltage.” as acceptors.

N/ N/ N/

’335 POR, 24-25; ’335 Reply, 11.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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’335 Patent Ground 1: Saxler renders obvious claims 1-7

oo

36
% Gate Contact

\/ [1p], [5p] An enhancement-mode GaN transistor, comprising:
Ohmic Contact
ﬂ N - | ) ° ° °

Barrier Layer Saxler’s device is in enhancement mode when
g [

Channel Layer doped p-type without the recess
20

Substrate

10

Saxler, Fig. 1A (modified).

4 )

2A
The POR incorrectly contends

Barriar Layer
42

modified Figure 1A would be
inoperable in enhancement
mode because its cap layer
purportedly extends from
source to drain

N/

’335 POR, 22-26; 335 Reply, 6-7.

Channel Layer
20

Substrat
10

cap layer does not extend all the
way from source to drain

Patent Owner is wrong. The cap layer does not extend from source to drain in

modified Figure 1A. The barrier separates the cap layer from source and drain.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



'335 Patent Ground 1: Saxler renders obvious claims 1-7 Slicoscence

oo

36
% Gate Contact

\/ [1p], [5p] An enhancement-mode GaN transistor, comprising:
Ohmic Contact
30 fo _

e Saxler’s device is in enhancement mode when
22 .

Channel Layer doped p-type without the recess
20

Substrate As acknowledged by Dr. Shealy, Saxler’s cap layer 34 in Fig. 1B exter

10 completly from Source to Drain, including the access regions that located

between the S&MNsource and gate) electrodes, as well as betwgefl the G&D (gate &

Saxler, Fig. 1A (modified).

4 )

drain) electrodes. EX20 117.

25

Cap Layer
2A 24

The POR incorrectly contends Barer Loye

modified Figure 1A would be - e

- - annel layer ="~ 2DEG  T1”

inoperable in enhancement 20 Access regions

mode because its cap layer Supstate ,

purportedly extends from ' 335 POR, 22-26

source to drain

\ / Patent Owner irrelevantly analyzes Figure 1B, where the cap extends from source
to drain. This misunderstands the Petition, which shows removing the recess of
Figure 1A would have been obvious.
’335 POR, 22-26; '335 Reply, 7-8.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



'335 Patent Ground 1: Saxler renders obvious claims 1-7 Slicoscence

N )
.:'é_-. Gate Contact |}

[1p], [5p] An enhancement-mode GaN transistor, comprising:
Ohmic Contact -

30
Barrier Lqyer

Saxler’s device is in enhancement mode when
doped p-type without the recess

Gate Contact 32

Saxler, Fig. 1A (modified).

4 A

2B layer22  --------- o gememeeee- :

The POR w;ngly argues Ciacnel - == -
B G Rt

modified Figure 1A would be Layer 20 Access regions
inoperable in enhancement o e g
mode because “access regions” - Sufgam iaddiatinatel e
remain depleted “even for | .
positive gate voltage.” Patent Owner’s theory of Saxler Patent Owner’s theory applied to the "335 patent

N—

’335 POR, 25-26; '335 Reply, 7-9

Patent Owner’s “access region” theory contradicts the patent,
which has the same geometry.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



'335 Patent Ground 1: Saxler renders obvious claims 1-7

o r |

36
% Gate Contact

\/ [1p], [5p] An enhancement-mode GaN transistor, comprising:
Ohmic Contact
30 fo _
e Saxler’s device is in enhancement mode when
22 .
F—— doped p-type without the recess
20
&4 . R
Subi{;rate 0} ‘ /‘ s B“dlﬂﬁn bdb
Saxler, Fig. 1A (modified). /P o h - ,
atent Owner ignore
( \ Dr. Shealy’s explanation
-8 describing how Figure
The POR wrongly argues 1A is in enhancement
I‘r\odified Fig-ure 1A would be mode’ which refutes
inoperable |n”enhancem-ent ) Patent Owner’s depleted
mode because “access regions “ -
remain depleted “even for access region” theory—
positive gate voltage.” these regions are not

\ / depleted when voltage
\ is applied. /

’335 POR, 25-26; 335 Reply, 9-11; Ex. 1032; Ex. 2004, 104:9-105:19.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



i Innoscience

’335 Patent Ground 1: Saxler renders obvious claims 1-7

oo

\/ [1p], [5p] An enhancement-mode GaN transistor, comprising:

36
% Gate Contact

Ohmic Contact
30
‘ L o o
Barrier Layer Saxler’s device is in enhancement mode when
22 .
S —— doped p-type without the recess
20
Subi{;rate /r Paragraph [0049] explains the purpose of p-type doping of region 40 at the
. . / Patent Owner quotes\ top of the cap layer: “the dopants at the outer surface of the device may segfegate to
Saxler, Fig. 1A (modified). Saxler at [0049] out of dislocations 1 the cap layer and, thereby, reduce gate leakdge along the
( \ context to IncorreCtly dislocations.” Id. J[0049] Indeed, Saxler points out that the"dopants “segregate to
’
conclude Saxler’s p-type dislocations,” rather than depletung the 2DEG. Jd. Pgrdgraph [0049] further explams
2C dopants “do not act as
. oy that ““a shallow dopant in the bulk criystal may have characteristics of a deep level
Patent Owner misreads Saxler [electron] acceptors
to argue its p-type dopants and cannot deplete the when at a dislocation” which is “espeefally tive in the case of p-type [...] dopants.”
function as “deep level -
dopants” and thus do not “act 2DEG, so Saxler’s cap Id. Thus, the shallow acceptor$ of Saxler do not even act as acceptors once they
as acceptors.” Iayer cannot function in “segregate to dislocatjefis.” EX2005 128. If the shallow~dopants do not act as

”
\ / Kenhancement mOde' / acceptors, the edp layer cannot function in enhancement mode. Jd. That 1s, the
dopants that Dr. Shealy envisions as regular, shallow p-type dopants, aresm fact
’335 POR, 24-25; '335 Reply, 11. Haracteristics of “deep level” dopants. Id. ’335 POR, 24-25

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



'335 Patent Ground 1: Saxler renders obvious claims 1-7 Slicoscence
0" saxler | timitation

36
% Gate Contact

\/ [1p], [5p] An enhancement-mode GaN transistor, comprising:
Ohmic Contact o SPuteq
30 \ 30 : ,
Bamier Layer Saxler’s device is in enhancement mode when
Q_ [
Channsl Layer doped p-type without the recess
20
Substrate have characteristics of a deep level when at a dislocation.” Id. But Sax/er never says
10 —
| | //S axler at [00 49] refers m p-type dopants do not function as shallow dopants at other locations. Id. Saxler
Saxler, Fig. 1A (modified). p-type dopa nts at crystal specifically clanfies 1ts “references to p-type ... dopants refer[] to the characteristics
[{P" H H 14
dislocations. There’ of the dopants in the bulk crystal rather than when at a dislocation.” Id. When Saxler
( \ they act as “deep level | o _ |
2c d opants" to further describes p-typed doping in a sub-region or when doped throughout its cap layer
Patent Owner misreads Saxler reduce leakage. (e.g., Saxler, [0013], [0069] [0071]), it describes shallow dopants in the bulk crystal,

to argue its p-type dopants

function as “deep level But p-type dopants ‘aICt capable of depleting the 2DEG when the recess 1s removed. Pefition, 25, 35-36;
dopants” and thus do not “act as shallow dopants “in et 10001 (08—
as acceptors.” the bulk crystal” and can ealy, [090]. [ Pateng o
her’s g
| ‘ deplete the 2DEG to d':'Ot refute Sax;'r.’REp[y doos
function in don. losure g, iers clear
Pa S p-
\enhancement mode./ "tsb act g p~typz type
in ’
’335 POR, 24-25; ’335 Reply, 11. kcrystg " the 335 Reply, 11

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




'335 Patent Ground 1: Saxler renders obvious claims 1-7 Slicoscence

T T

\/ [1p], [5p] An enhancement-mode GaN transistor, comprising:

Barrier Layer
22

Channel Layer
20

Patent Owner’s Arguments That Saxler is
Not in Enhancement Mode Fail (2A-2C)

Substrate
10

Saxler, Fig. 1A (modified).

moperable ]
mode becaygé

as acceptors.”

source to drain p0sitive gate voltage®

’335 POR, 24-25; ’335 Reply, 11.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



’335 Patent Ground 1: Saxler renders obvious claims 1-7

Patent Owner only disputes the Saxler combinations of
prior art shows three features for claims 1-7 of the ’335
patent and the motivations to combine the references

v’ Saxler’s modified Fig. 1A

v" A POSITA would have
modified Fig. 1A based
on Saxler’s teachings

v [1p], [5p] enhancement mode (Saxler grounds)

v" Motivation to modify Saxler

See generally '335 POR

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



’335 Patent Ground 1: Saxler renders obvious claims 1-7

Patent Owner only disputes the Saxler combinations of
prior art shows three features for claims 1-7 of the '335
patent and the motivations to combine the references

v’ [1f] horizontal ledges with substantially equal widths (all grounds)

See generally 335 POR

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



’335 Patent Ground 1: Saxler renders obvious claims 1-7

Patent Owner only disputes the Saxler combinations of
prior art shows three features for claims 1-7 of the '335
patent and the motivations to combine the references

v’ Saxler’s drawings
disclose ledges with

v’ [1f] horizontal ledges with substantially equal widths (all grounds) —

See generally 335 POR

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



'335 Patent Ground 1: Saxler renders obvious claims 1-7 Slicoscence

%36

s

10

Gate Contact P \/ [1f] wherein the p-type gate material comprises a pair of horizontal ledges that extend past
: \ ISputeq the respective sidewalls of the gate metal and toward the source contact and the drain
Ohmic Contact Oh . : = . .
30 30 contact, respectively, the pair of horizontal ledges having substantially equal widths from the

Barrier Layer sidewalls of the gate metal to the side surfaces of the p-type gate material, respectively
22

Channel Layer
E Y4 . (] °

v' Saxler’s drawings disclose ledges with

“substantially equal widths”

Saxler, Fig. 1A (modified).

’335 Pet., 49-51.

1. Saxler’s Figure 1A with a recess and as modified without a recess
plainly show “horizontal ledges” with “substantially equal widths
[undisputed]

1

At Institution, the Board reasoned “'substantially’ is a common

approximation or term of degree in patent claims,” which Patent Owner
did not dispute, so Hockerson does not apply, and drawings can disclose
this limitation. ’335 ID, 38-39.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



'335 Patent Ground 1: Saxler renders obvious claims 1-7 Slicoscence

Limitation

\/ [1f] wherein the p-type gate material comprises a pair of horizontal ledges that extend past
the respective sidewalls of the gate metal and toward the source contact and the drain
contact, respectively, the pair of horizontal ledges having substantially equal widths from the
sidewalls of the gate metal to the side surfaces of the p-type gate material, respectively

Saxler’s Figure 1A with a recess and as modified without a recess plainly show

“ 1 a“ 1

25 25
; J
% Gate Contact

Ohmic Contact Ohmic Contact Ohmic Contact
30 30 30
Barrier Layer
22
Channel Layer Channel Layer
20 20
Substrate Substrate

10 10

’335 Pet., 49-51. Saxler, Fig. 1A Saxler, Fig. 1A (modified).

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



'335 Patent Ground 1: Saxler renders obvious claims 1-7 Slicoscence

T T

\/ [1f] wherein the p-type gate material comprises a pair of horizontal ledges that extend past
the respective sidewalls of the gate metal and toward the source contact and the drain
contact, respectively, the pair of horizontal ledges having substantially equal widths from the
sidewalls of the gate metal to the side surfaces of the p-type gate material, respectively

DiSpUted

Patent Owner’s arguments fail

| | “substantially equal” is not a precise term, so Hockerson does
Saxler, Fig. 1A (modified).
not apply.

4 N\ N\ )

C

A B Patent Owner relies on Saxler’s
Patent Owner incorrectly Patent Owner misunderstands optional “offset” between the
argues Saxler’s figures cannot Ex Parte Bjorn to inaccurately gate and source/drain to
disclose “substantially equal contend “substantially equal” inaccurately contend Saxler
widths” under Hockerson cannot be disclosed by figures does not disclose

“substantially equal” ledges”

’335 Pet., 49-51; '335 POR, 29-38; '335 Reply, 14-19.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




'335 Patent Ground 1: Saxler renders obvious claims 1-7 Slicoscence

I
o \/ [1f] wherein the p-type gate material comprises a pair of horizontal ledges that extend past
. ISputeq the respective sidewalls of the gate metal and toward the source contact and the drain
30 contact, respectively, the pair of horizontal ledges having substantially equal widths from the
sidewalls of the gate metal to the side surfaces of the p-type gate material, respectively

“substantially equal” is not a precise term, so Hockerson does not apply.

Saxler; Fig. 1A (modified). Hockerson holds that drawings not to scale cannot disclose
precise proportions or dimensions. Hockerson-Halberstadst,

4 )

A
Patent Owner incorrectly
argues Saxler’s figures cannot
disclose “substantially equal
widths” under Hockerson

N/

’335 Pet., 49-51; '335 POR, 32; ’335 Reply, 15.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



'335 Patent Ground 1: Saxler renders obvious claims 1-7 Slicoscence

I
o \/ [1f] wherein the p-type gate material comprises a pair of horizontal ledges that extend past
. ISputeq the respective sidewalls of the gate metal and toward the source contact and the drain
30 contact, respectively, the pair of horizontal ledges having substantially equal widths from the
sidewalls of the gate metal to the side surfaces of the p-type gate material, respectively

“substantially equal” is not a precise term, so Hockerson does not apply.

Hockerson does not extend to relative proportions, terms of degree, and

Saxler, Fig. 1A (modified).

approximation. Paper No. 8 at 2. Petitioners showed “substantially equal™ 1s an

’335 Pet., 49-51; '335 POR, 29-36; '335 Reply, 15-19.

( \ approximation or term of degree, which the POR does not dispute. Id. at 4 (cifing
A Seattle Box Co., Inc. v. Indus. Crating & Packing, Inc., 731 F.2d 818, 826 (Fed. Cir.
Patent Owner incorrectly 1984); MP.EP. § 2173.05(b)(II)(D)); POR. 31-35 (no discussion of Seartle Box or
argues Saxler’s figures cannot tInse:
disclose “substantially equal M.P.E.P.). Hockerson does not apply. ”fltution, the
widths” under Hockerson app SUbstany; asoneq g
, rox;j . at
335 Reply, 15 Patent ¢/ Mation o, erm 2Mmop,
not d. alms'” Which Pm of degree in
N— ISput ate
Py, ang g0 Hockerse,, 2 Wner dig
’ Ose this

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



'335 Patent Ground 1: Saxler renders obvious claims 1-7 Slicoscence

o \/ [1f] wherein the p-type gate material comprises a pair of horizontal ledges that extend past
m the respective sidewalls of the gate metal and toward the source contact and the drain
contact, respectively, the pair of horizontal ledges having substantially equal widths from the
sidewalls of the gate metal to the side surfaces of the p-type gate material, respectively

“substantially equal” is not a precise term, so Hockerson does not apply.

Saxler, Fig. 1A (modified). / Patent Owner \
misunderstands Ex

f \ Parte Bjorn's

discussion of “less at *10 (emphasis added).

B . than or substantially abutment to have an exterior surface di
Patent Owner misunderstands equal" to contend it

Ex Parte Bjorn to inaccurately £ h to the maximum thread di
contend “substantially equal” ocuses on the open

cannot be disclosed by figures ended “less than ... particular dimensions or proportions are claimed.” /d. The lum
Kequal" requirement/

’335 Pet., 49-51; '335 POR, 29-36; '335 Reply, 15-19.

In Ex parte Bjorn, the Board first addressed the linmtation “less rha

substantiallyequal” of independent claim 1 that was directed to a berie implant. Jd.

e Board found that = 1 1 merely requires the
er that 1s ‘less than or substantially equal

er of the male screw seetion of the bone fixture.” No

1on of “less than

~stubstantially egual” was thus found to be open-ended. Id. (emphasis adde

’335 POR, 32
Ex Parte Bjorn does not support Patent Owner

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



'335 Patent Ground 1: Saxler renders obvious claims 1-7 Slicoscence

o \/ [1f] wherein the p-type gate material comprises a pair of horizontal ledges that extend past
m the respective sidewalls of the gate metal and toward the source contact and the drain
contact, respectively, the pair of horizontal ledges having substantially equal widths from the
sidewalls of the gate metal to the side surfaces of the p-type gate material, respectively

I"

“substantially equal” is not a precise term, so Hockerson does not apply.

) ) / . \ Parte Bjorn, 2019 WL 6173305 at *1. Ex Parte Bjorn first found Hockerson did not
Saxler, Fig. 1A (modified). Ex Parte Bjorn

repeatedly found prior apply because “no particular dimensions™ were claimed. Jd. at *10-11. The Board
( \ artd rawings not to then found numerous prior art figures not to scale from different references disclosed
scale showed screws A 4 at 11 ¢ _ . .
. . “substantially equal™ diameters. E.g.. id. at *11 (e.g., noting certain fhigures show
B with “substantially vl £ ¢ . £
Patent Owner misunderstands equal” diameters “diameters substantially equal” and still others “clearly show _. substantially equal”
Ex Parte Bjorn to inaccurately . .

contend “substantially equal” without mention of the diameters), 17 (certain figure “clearly illustrates __ substantially equal” diameters).

cannot be disclosed by figures “less than ... equal”

- Here. the Board did not find the prior art showed “less than ... equal™ diameters—
k requirement. /
the prior art showed “substantially equal” diameters. Id.

N/

’335 Pet., 49-51; '335 POR, 29-36; '335 Reply, 15-19.

Ex Parte Bjorn supports Petitioner ’335 Reply, 16

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



’335 Patent Ground 1: Saxler renders obvious claims 1-7

i Innoscience

Limitation
o \/ [1f] wherein the p-type gate material comprises a pair of horizontal ledges that extend past
. ISputeq the respective sidewalls of the gate metal and toward the source contact and the drain
30 _ contact, respectively, the pair of horizontal ledges having substantially equal widths from the

sidewalls of the gate metal to the side surfaces of the p-type gate material, respectively

“substantially equal” is not a precise term, so Hockerson does not apply.

Saxler, Fig. 1A (modified). / Ex Parte Bjorn \ =4 108 116
£ il =
repeatedly found prior alli A - L e 1
4 ) art drawings not to B W% o T i
> ! £ ‘ 125
NN ; ;
scale showed screws \ 10} l . ==
B with “substantially s B g .
Patent Owr.\er mls-understands equal” diameters \ 5- 14
Ex Parte Bjorn to inaccurately . . . :g =
contend “substantially equal” without mention of the W el PRl
cannot be disclosed by figures “less than ... equal” \ Fig. 15 ' 2 ’ -1 Fig. 29
requirement.

/

’335 Pet., 49-51; ’335 POR, 29-36; '335 Reply, 15-19.
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




'335 Patent Ground 1: Saxler renders obvious claims 1-7 Slicoscence

o \/ [1f] wherein the p-type gate material comprises a pair of horizontal ledges that extend past
m the respective sidewalls of the gate metal and toward the source contact and the drain
contact, respectively, the pair of horizontal ledges having substantially equal widths from the
sidewalls of the gate metal to the side surfaces of the p-type gate material, respectively

“substantially equal” is not a precise term, so Hockerson does not apply.

Saxler, Fig. 1A (modified). /Patent Owner focuses Oh The issue is whether Lazzara's abutment portion, which is larger in diameter than the

analysis of a figure maximum diameter of the bone fixture screw threads in Figure 9, can be considered
showing a larger diameter “substantially equal to the maximum thread diameter of the male screw section of

( \ I [ ey the bone fixture” as recited in claim 8.

applied. POR, 32; Ex Parte

B .
Patent Owner misunderstands Bjorn at *17. But when the | However, even if we determine what percentage or ratio of an oversized abutment
Ex Parte Bjorn to inaccurately prior art showed diameter is permitted within the scope of the claim, the drawings cannot be relied on
contend “substantially equal” “substantially equal” to disclose such precise or relative proportions. See Hockerson-Halberstadt, 222 F.3d
cannot be disclosed by figures diameters, the Board at 956. The Specification indicates that “substantially equal” requires abutment

found the limitation diameter D1 to be.verY nearly eq.ual to maximum threa'd d!ameter D2. We cannot
obvious make that determination from Figure 9 of Lazzara, which illustrates the abutment
) k ’ / diameter as Iarger than the maximum thread diameter, but Figure 9 is not disclosed
as being to scale or having any particular dimensions. Thus, we do not sustain the

rejection of claim 8 or claim 10, which depends from claim 8.
Ex Parte Bjorn, 2019 WL 6173305 at *17.

’335 Pet., 49-51; '335 POR, 29-36; '335 Reply, 15-19.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 74
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T T

\/ [1f] wherein the p-type gate material comprises a pair of horizontal ledges that extend past
the respective sidewalls of the gate metal and toward the source contact and the drain
contact, respectively, the pair of horizontal ledges having substantially equal widths from the
sidewalls of the gate metal to the side surfaces of the p-type gate material, respectively

Saxler’s optional “offset” between gate and source/drain does not
contradict Figure 1A’s centered gate with ledges of substantially equal
width

Saxler, Fig. 1A (modified).

( c \ ﬁhe POR cites Saxler [0065], which uses non-limiting language (“the recess may \
be offset”) to describe an optional feature, which means other embodiments—

Patent Owner r_elies on Saxler’s . .
optional “offset” between the like Figure 1A—would not have an offset. 335 POR, 37-38.

gate and source/drain to
inaccurately contend Saxler Further, Saxler [0065] does not describe the relationship between the gate

does not disclose . . . .
“substantially equal” ledges” electrode and cap layer which defines the widths of the claimed ledges. It

\ / describes the spatial relationship between the gate and source/drain. Saxler,
Q)OGS]. /

’335 POR, 37-38; ’335 Reply, 18-19.
75
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T T

\/ [1f] wherein the p-type gate material comprises a pair of horizontal ledges that extend past
the respective sidewalls of the gate metal and toward the source contact and the drain
contact, respectively, the pair of horizontal ledges having substantially equal widths from the
sidewalls of the gate metal to the side surfaces of the p-type gate material, respectively

DiSpUted

a

ot a precise term, so Hockerson does
not apply.

Saxler, Fig. 1A (modified).

’335 Pet., 49-50; "335 POR, 29-38; '335 Reply, 15-19.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



'335 Patent Ground 1: Saxler renders obvious claims 1-7 Slicoscence

T [

[7] The enhancement mode GaN transistor according to claim 5, wherein the pair of self-aligned
ledges are symmetric with respect to the gate metal.

Saxler, Fig. 1 A (modified).

/At Institution, the Board invited the parties tﬁ
brief whether Hockerson applies to claim 7’s

“symmetric” ledges.

ledges S0WerTeach side of the gat'e metal 504. The pair of
ledges 506 that extend past sidewalls of the gate metal 504 &0

Petitioners Briefed this issue. But Patent Owner
did not and thus forfeited any response. See

’335 POR; '335 Sur-Reply. have equal or substantially egual widths. 1.e., the respective
ledges are symmetric from the respective sidewalls of the
Petitioners’ undisputed position shows the gate metal to the side surfaces of the p-type gate material,

patent equates “substantially equal” and

“symmetric.” Hockerson does not apply to

“symmetric” for the same reasons as for ’335 patent, 3:59-64.
“substantially equal.”

’335 1D, 38; 335 Reply, 17-18.

which is due to the self-aligned manufacturing process.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



’335 Patent Ground 1: Saxler renders obvious claims 1-7

Patent Owner only disputes the Saxler combinations of
prior art shows three features for claims 1-7 of the ’335
patent and the motivations to combine the references

v’ Saxler’s drawings

disclose ledges with
v’ [1f] horizontal ledges with substantially equal widths (all grounds) &

See generally 335 POR

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



’335 Patent Ground 1: Saxler renders obvious claims 1-7

Patent Owner only disputes the Saxler combinations of
prior art shows three features for claims 1-7 of the '335
patent and the motivations to combine the references

v’ Saxler renders these

v’ [2], [5f] self aligned horizontal ledges (all grounds) limitations obvious

because Saxler disclose

See generally 335 POR

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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[2] Theenhancement-mode GaN transistor according to claim 1, wherein the pair of
horizontal ledges of the p-type gate material are self-aligned.

A ; ; a_pair of self-aligned ledges that extend
past sidewalls of the gate metal towards the source contact and drain contact, respectively;
and

Barrier Layer
22

Channel Layer
20

Substrate
10

v’ Saxler renders “self-aligned” ledges unpatentable because

Saxler, Fig. 1A (modified).

’335 Pet., 51.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



'335 Patent: Just Four Claim Features Disputed

Patent Owner only disputes the combinations
of prior art shows four features of the 335
patent

25
, J
% Gate Contact

v [1p], [5p] enhancement mode (Saxler grounds)

Ohmic Contact Ohmic Contact . . . .
30 \ 30 _ v [1f] horizontal ledges with substantially equal widths (all
Barrier Layer groun dS)
22
Channel Layer v’ [2], [5f] self aligned ledges (all grounds)

20

Substrate
10

Saxler, Fig. 1 A (modified).

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



'335 Patent Ground 1: Saxler renders obvious claims 1-7 Slicoscence

yaxler

Ohmic Contact
30

Ohmic Contact
30

NENIENENIEN

Barrier Layer
22

Channel Layer
20

Subsirate
10 v

patentable
’335 Pet. at 24-51 weight

[1p] An enhancement-mode GaN transistor, comprising:
[1a] a GaN layer;

[1b] a barrier layer disposed on the GaN layer with a 2DEG region formed at an
interface between the GaN layer and the barrier layer;

[1c] a source contact and a drain contact formed on the barrier layer;

[1d] a p-type gate material formed above the barrier layer, the p-type gate
material having side surfaces extending horizontally towards the source contact
and drain contact, respectively, and contacting the barrier layer; and

[1e] a gate metal disposed on the p-type gate material, the gate metal having
sidewalls extending towards the p-type gate material,

[1f] wherein the p-type gate material comprises a pair of horizontal ledges that
extend past the respective sidewalls of the gate metal and toward the source
contact and the drain contact, respectively, the pair of horizontal ledges having
substantially equal widths from the sidewalls of the gate metal to the side
surfaces of the p-type gate material, respectively.

[2] The enhancement-mode GaN transistor according to claim 1, wherein the pair
of horizontal ledges of the p-type gate material are self-aligned.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



’335 Patent Ground 2: Saxler-Yoshida renders obvious claims 1-7

Challenged

Claims

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

Saxler Grounds 1-7 § 103 Saxler in view of Yoshida

Ground 2 is the same as Ground 1 with the additional motivation added by Yoshida
to make Saxler’s device enhancement mode.

It would have been obvious based on Yoshida to remove Saxler’s recess to receive
the benefits of enhancement mode.

’335 Pet. at 16

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



‘335 Patent Ground 2: Saxler-Yoshida renders obvious claims 1-7 1f1Innoscience

Saxler depicts a depletion mode device with a recessed gate

25
¢ g
Gate Contact

% A POSITA would have removed Saxler’s
32 ) .
S/ Layer - recess base.d o’n Saxler.s express t.eachmgs
30 24 24 30 and Yoshida’s teachings to achieve an
enhancement mode device

Barrier Layer
22

Channel Layer
20

Substrate
10

25
. J
% Gate Contact

Ohmic Contact \ Ohmic Contact
30 30

Barrier Layer
22

Channel Layer
20

Yoshida depicts an enhancement mode device with every claim
feature but the horizontally extended sidewalls

Substrate
10

’335 Pet., 28-35.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



‘335 Patent Ground 2: Saxler-Yoshida renders obvious claims 1-7 1f1Innoscience

oo

\/ [1p], [5p] An enhancement-mode GaN transistor, comprising:

36
% Gate Contact

Ohmic Contact
30 \ '
. ’ o
Barrier Layer Patent Owner’s Arguments Fail
—._ o Ld ’
gl Patent Owner is wrong that a POSITA would not modify Saxler’s
— recessed embodiment by removing the recess based on Yoshida
10
Patent Crwner's reliance on In re Raffi 1s inapposite. POR. 46; 270 F.2d 810,
Saxler, Fig. 1A (modified). , _ _ axler
813 (C.CP.A 1950). There, the C.CP.A declined to combine references that t ach s it
ti Sre
“require[d] a substantial reconstruction and redesign” along with “change[s] in the P ‘on I =t Cess Is
m°d,'f,Ca ti Propoge d
basic principles” of operation. [ re Rarii, 270 F 2d at 813. Here, a POSITA would alt er its " o Oes not
Princj
( \ have readily understood a simple substitution of Saxler’s recessed gate with Operat. nCl'p €o
The only new argument Patent _ _ _ _ lon.”
. Yoshida's non-recessed gate in a p-tvpe embodiment of Figure 1A would have At
Owner presents is the alleged Instituﬁ
change to Saxler’s ”principle of predictably achieved enhancement mode. Petition, 25, 32-36; Shealy, [090], [102]- agreeda POI;; the BOard
operation,” citing In re Ratti, [106]. [108]-[0109]. This does not change the “principle of operation™—Saxler dve reaso TA Woy|q
a co
270 F.2d 810 (C.C.P.A. 1959) teaches its recess is optional—and the Petition identified ample motivation to make Xler a i d;nb'ne
, Ilt
the proposed combination, including simplifying manufacturing, decreasing costs, S"TIlef:e: Vantage of

an
and receiving the benefits of a normally-off device suitable for high power steps dnd req Ufacturing

applications. Petition, 32-36; Shealy, [102]-[106]. 335 Reply 13.
’335 POR, 45-47; '335 Reply, 12-13.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



335 Patent Ground 3: Saxler-Yoshida in view of Beach and Shenoy
: : iflInnoscience
renders obvious claims 2, 5-7

Challenged

Claims

Saxler Grounds

2, 5-7 § 103 Saxler in view of Yoshida, Beach, and Shenoy

The Board needs to Ground 3 of the ’335 Patent IPR only if the Board does not
agree “self-aligned” is product by process.

This combination is relevant for the method of claim 3 of the 347 Patent and will be
addressed later below.

’335 Pet., 57-67.
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




’335 Patent Ground 4: Yoshida renders obvious claims 1-7

Challenged

Claims

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

If the Board agrees on claim construction, to find all claims invalid over

Yoshida (Ground 4), the Board need only:

v Agree horizontally extended sidewalls were obvious because perfectly
vertical sidewalls were rare in practice when making real devices

v Agree Yoshida’s drawings can be relied on to disclose “substantially equa
ledges (no factual dispute, only a legal dispute that drawings can disclose
this limitation)

III

’335 Pet., 67-88.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



'335 Patent Ground 4: Yoshida renders obvious claims 1-7 TR

S 5

(LAY \/
v
.............................. V4

[1p] An enhancement-mode GaN transistor, comprising:
[1a] a GaN layer;

[1b] a barrier layer disposed on the GaN layer with a 2DEG region formed at an
interface between the GaN layer and the barrier layer;

[1c] a source contact and a drain contact formed on the barrier layer;

ap-=type gate material formed above the barrier layer, the p-type gate
material having side surfaces extending horizontally towards the source contact
and drain contact, respectively, and contacting the barrier layer; and

[1e] a gate metal disposed on the p-type gate material, the gate metal having
sidewalls extending towards the p-type gate material,

[1f] wherein the p-type gate material comprises a pair of horizontal ledges that
extend past the respective sidewalls of the gate metal and toward the source
contact and the drain contact, respectively, the pair of horizontal ledges having
substantially equal widths from the sidewalls of the gate metal to the side
surfaces of the p-type gate material, respectively.

[2] The enhancement-mode GaN transistor according to claim 1, wherein the pair

atentable

’335 Pet., 67, 74-80; “335 Reply, 24-25. weight

of horizontal ledges of the p-type gate material are self-aligned.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



'335 Patent Ground 4: Yoshida renders obvious claims 1-7 TR

[5p] An enhancement-mode GaN transistor, comprising:

[5a] a GaN layer;

[5b] a barrier layer disposed on the GaN layer with a 2DEG region formed at an
interface between the GaN layer and the barrier layer;

[5c] a source contact and a drain contact formed on the barrier layer;

Yoshida, Fig. 1.

[5d] a p-type gate material formed above the barrier layer and between the
source and drain contacts,

[5e] a gate metal disposed on the p-type gate material,

[5f] wherein the p-type gate material comprises: (i) a pair of self-aligned ledges

Dij - :
% that extend past sidewalls of the gate metal towards the source contact and drain

S SN SS S8

contact, respectively; and

D'SPUted V/ —[5g}-{i)-side surfaces that extend horizontally towards the source contact and
drain contact, respectively, and contact the barrier layer.

’335 Pet., 67, 74-80; '335 Reply, 24-25.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



’335 Patent Ground 4: Yoshida renders obvious claims 1-7

Patent Owner only disputes the Yoshida combinations
of prior art shows three features for claims 1-7 of the
’335 patent and the motivations to combine the
references

v’ [1d], [5g] the p-type gate material having side surfaces extending
horizontally (Yoshida alone)

’335 Pet., 67-88.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



’335 Patent Ground 4: Yoshida renders obvious claims 1-7 IfiInnoscience

Patent Owner only disputes the Yoshida combinations
of prior art shows three features for claims 1-7 of the
’335 patent and the motivations to combine the
references

v’ Yoshida discloses “side
surfaces extending
horizontally” because

they would extend “at
v’ [1d], [5g] the p-type gate material having side surfaces extending | .
‘ ' |\ east slightly on the
horizontally (Yoshida alone) gntly

bottom due to

’335 Pet., 67-88.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




’335 Patent Ground 4: Yoshida renders obvious claims 1-7

\/ [1d] a p-type gate material formed above the barrier layer, the p-type gate

~____ materiattaving side surfaces extending horizontally towards the source contact
and draincentact,respectively, and contacting the barrier layer; and

\/ wherein the p-type gate material comprises [5g] (ii) side surfaces that extend
horizontally towards the source contact and drain contact, respectively, and
contact the barrier layer.

v" Yoshida renders obvious “side surfaces extending horizontally”
because perfectly vertical sidewalls are rare in practice:
1. Saxler states vertical sidewalls “typically” have tapered features
2. Uemoto’s drawings show vertical sidewalls and sloped sidewalls
when implemented

3. Dr. Shealy explained they would extend “at least slightly on the
bottom due to manufacturing tolerances” and perfectly vertical
sidewalls were “rare in practice.”

’335 Pet., 67, 74-80; 335 Reply, 24-25.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



'335 Patent Ground 4: Yoshida renders obvious claims 1-7

[1d] a p-type gate material formed above the barrier layer, the p-type gate
matertattraving side surfaces extending horizontally towards the source contact
anddraimeentact,respectively, and contacting the barrier layer; and

wherein the p-type gate material comprises [5g] (ii) side surfaces that extend
horizontally towards the source contact and drain contact, respectively, and
contact the barrier layer.

Yoshida, Fig. 1. 1. Saxler states vertical sidewalls “typically” have
tapered features

result, lor example, {from manufacturing. For example, an
etched region illustrated as a rectangle will, typically. have
tapered, rounded or curved features. Thus, the regions

Saxler, [0042]

’335 Pet., 67, 74-78; '335 Reply, 24-25.
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




'335 Patent Ground 4: Yoshida renders obvious claims 1-7

[1d] a p-type gate material formed above the barrier layer, the p-type gate
matertattraving side surfaces extending horizontally towards the source contact
anddraimeentact,respectively, and contacting the barrier layer; and

wherein the p-type gate material comprises [5g] (ii) side surfaces that extend
horizontally towards the source contact and drain contact, respectively, and
contact the barrier layer.

2. Uemoto’s drawings show vertical sidewalls and sloped sidewalls when

Yoshida, Fig. 1. implemented

(a)
Source
1-GaN
Uemoto, Fig. 1(a) Uemoto, Fig. 5 (showing sloped sidewalls
of the p-AlGaN layer and gate metal).
Drawing: Implementation:
’335 Pet., 67, 74-78; '335 Reply, 24-25. vertical sidewalls horizontally extended sidewalls

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 94



'335 Patent Ground 4: Yoshida renders obvious claims 1-7 TR

[1d] a p-type gate material formed above the barrier layer, the p-type gate
matertattraving side surfaces extending horizontally towards the source contact
and draincentact,respectively, and contacting the barrier layer; and

\/ wherein the p-type gate material comprises [5g] (ii) side surfaces that extend
horizontally towards the source contact and drain contact, respectively, and
contact the barrier layer.

3. Dr. Shealy explained Yoshida’s sidewalls would
extend “at least slightly on the bottom due to
manufacturing tolerances” and perfectly vertical sidewalls
were “rare in practice.”

Yoshida, Fig. 1.

[182] Yoshida discloses the arrangement of semiconductor layers and
structures of claims 1-7, including the clauned ledges. Although Yoshida depicts

that the walls of 1ts p-type GaN material are vertical and not sloped as required by

Limutation [1d] and Limatation [Sg], 1t 15 my opimon that sloped sidewalls were

conmunon and obvious over Yoshida, at least because perfectly vertical sidewalls

were rare 1n practice. Under Patent Owner’s construction of the slope terms (“p-

’335 Pet., 67, 74-78; 335 Reply, 24-25. ’335 Shealy, [0182]

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



'335 Patent Ground 4: Yoshida renders obvious claims 1-7 TR

\/ [1d] a p-type gate material formed above the barrier layer, the p-type gate

(D ) DiSpUted mateﬁai-h'avrﬁ" side surfaces extending horizontally towards the source contact
3a NN anddraimeentact,respectively, and contacting the barrier layer; and
- m a>A \/ wherein the p-type gate material comprises [5g] (ii) side surfaces that extend
— 9 horizontally towards the source contact and drain contact, respectively, and
contact the barrier layer.
...-""1
Yoshida, Fig. 1 sidewalls slope outwards when implemented in practice. Pefition, 67-68. Patent
Owner mischaractenizes the Petifion as asserting an inherency argument under 35
( \ U.SC. § 102, inappropriately relving on caselaw addressing anticipation. POR., 61-
Patent Owner irrelevantly cites 62 (citing In re Robertson, 169 F 3d 743, 745 (Fed. Cir. 1999); Continental Can Co.
the law of anticipationin a
misplaced attempt to rebut the US4, Inc. v. Monsanto Co_, 948 F.2d 1264, 1268 (Fed. Cir. 1991); Rexnord Indus.,
Petition’s reasoning that
horizontally extended LLC v. Kappos, 705 F.3d 1347, 13535 (Fed. Cir. 2013)). Unlike anticipation,
sidewalls would have been
obvious in practice. obviousness permits supplementing a missing limitation “generally known™ in the
;/ art. Koninklijke Philips N.V. v. Google LLC, 948 F 3d 1330, 1338-39 (Fed. Cir.
2020).
’335 Pet., 67, 74-78; 335 Reply, 24-25. ’335 Reply, 25

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



’335 Patent Ground 4: Yoshida renders obvious claims 1-7

Patent Owner only disputes the Yoshida combinations
of prior art shows three features for claims 1-7 of the
’335 patent and the motivations to combine the
references

v’ Yoshida discloses “side
surfaces extending
horizontally” because

they would extend “at
v’ [1d], [5g] the p-type gate material having side surfaces extending | .
‘ ' |\ east slightly on the
horizontally (Yoshida alone) gntly

bottom due to

’335 Pet., 67, 74-78; '335 Reply, 24-25.
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




’335 Patent Ground 4: Yoshida renders obvious claims 1-7

Patent Owner only disputes the Yoshida combinations
of prior art shows three features for claims 1-7 of the
’335 patent and the motivations to combine the
references

v’ Yoshida’s drawings
disclose ledges with

v’ [1f] horizontal ledges with substantially equal widths (all grounds)

’335 Pet., 83-84; Reply, 14-19.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



'335 Patent Ground 4: Yoshida renders obvious claims 1-7
saxler | timitation

D m \/ [1f] wherein the p-type gate material comprises a pair of horizontal ledges that extend past
D’Sputed the respective sidewalls of the gate metal and toward the source contact and the drain
contact, respectively, the pair of horizontal ledges having substantially equal widths from the

sidewalls of the gate metal to the side surfaces of the p-type gate material, respectively

v' Yoshida’s drawings disclose ledges with
Toshida, Fig. 1. “substantially equal widths”

1. Yoshida plainly shows “horizontal ledges” with

a - 1/
. " o -. a

’335 Pet., 83-84; Reply, 14-19.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



’335 Patent Ground 4: Yoshida renders obvious claims 1-7

Patent Owner only disputes the Yoshida combinations
of prior art shows three features for claims 1-7 of the
’335 patent and the motivations to combine the
references

v’ Yoshida’s drawings

s : , , disclose ledges with
v’ [1f] horizontal ledges with substantially equal widths (all grounds)

’335 Pet., 83-84; Reply, 14-19.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



’335 Patent Ground 4: Yoshida renders obvious claims 1-7

Patent Owner only disputes the Yoshida combinations
of prior art shows three features for claims 1-7 of the
’335 patent and the motivations to combine the

references v’ Yoshida renders “self-

aligned” ledges
unpatentable because
Yoshida discloses the

v’ [2], [5f] self aligned horizontal ledges (all grounds)

’335 Pet., 84.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



’335 Patent Ground 5: Yoshida-Saxler renders obvious claims 1-7

Challenged

Claims

Yoshida Grounds 1-7 § 103 Yoshida in view of Saxler

Saxler provides additional motivation to extend Yoshida’s sidewalls
v" A POSITA would have incorporated Saxler’s known etching for sloped sidewalls in
the p-GaN layer into Yoshida’s device to reduce gate leakage.

’335 Pet. at 16, 67-84

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



‘335 Patent Ground 5: Yoshida-Saxler renders obvious claims 1-7 1f1Innoscience

Yoshida depicts an enhancement mode device with every feature but
the horizontally extended sidewalls in its p-GaN layer, which would
have been present in practice

A POSITA would have implemented Saxler’s
known option to etch sloped sidewalls in
the p-GaN layer to reduce gate leakage

3a.. 4
SRR Y 3 A

NN

Yoshida, Fig. 1 (modified).

Gate Contact
32

Ohmic Contact Layer Layer Ohmic Contact
30 24 24 30

Barrier Layer
22

Channel Layer
20

Substrate
10

Saxler, Fig. 1A.

’335 Pet., 68-71.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



‘335 Patent Ground 5: Yoshida-Saxler renders obvious claims 1-7

Yoshida- Limitation
Saxler

® 96

-~
3 H [1d] a p-type gate material formed above the barrier layer, the p-type gate
a-.. m” material raving-side surfaces extending horizontally towards the source contact
m 3 A and drain contact, fespeetively, and contacting the barrier layer; and
2 \/ wherein the p-type gate material comprises [5g] (ii) side surfaces that extend
1 horizontally towards the source contact and drain contact, respectively, and

Yoshida, Fig. 1 (modified). contact the barrier layer.

v'  Saxler-Yoshida render obvious horizontally extended sidewalls

1. Saxler provided a known option for shaping the sidewalls of

’

’335 Pet., 68-71.
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




‘335 Patent Ground 5: Yoshida-Saxler renders obvious claims 1-7

Yoshida- Limitation
Saxler

[1d]a p Lype gate material formed above the barrier layer, the p-type gate
ateriat-havingside surfaces extending horizontally towards the source contact
and drain contact, respectively, and contacting the barrier layer; and

\/ wherein the p-type gate material comprises [5g] (ii) side surfaces that extend
horizontally towards the source contact and drain contact, respectively, and
contact the barrier layer.

v" It was known that leakage in transistors included mesa edge currents and that
sloped walls led to longer leakage paths and thereby lowered gate leakage.
’335 Pet. 71; '335 Shealy, [189]; Xu, 1; Kanda, [0013], [0027], [0144], [0157]

v' A POSITA would have understood that the geometry of Saxler’s sloped

sidewalls provided longer leakage paths than Yoshida’s vertical sidewalls,

thereby lowering gate leakage. 335 Pet. 71; ‘335 Shealy, [189]

’335 Pet., 70-71

’335 Pet., 70-71.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



335 Patent Ground 6: Yoshida-Saxler in view of Beach and Shenoy
: : iflInnoscience
renders obvious claims 2, 5-7

Challenged

Claims

Yoshida Grounds
2, 5-7 § 103 Yoshida in view of Saxler, Beach, and Shenoy

The Board needs to reach Ground 6 of the ’335 Patent IPR only if the Board does
not agree “self-aligned” is product by process.

This combination is relevant for the method of claim 3 of the 347 Patent and will be
addressed later below.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




’335 Patent: All claims invalid

1-7
Saxler Grounds 1-7

2, 5-7

1-7
Yoshida Grounds 1-7

2, 5-7

’335 Pet. at 29.

Claims

§ 103
§ 103
§ 103

§ 103
§ 103
§ 103

Saxler in view of the knowledge of 2
POSITA

Saxler in view of Yoshida
Saxler in view of Yoshida, Beach, and
Shenoy
Yoshida in view of the knowledge of &
POSITA

Yoshida in view of Saxler
Yoshida in view of Saxler, Beach, and
Shenoy

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



i Innoscience

347 Patent Invalidity Grounds

EEEEEEEEEEEEEEEEEEEE — NOT EVIDENCE 108



347 Patent Invalidity Grounds

3 503
Saxler Grounds - 1-3 § 103

| s [T
Yoshida Grounds :

. o

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

Claims

Saxler, Beach, and Shenoy

Saxler, Yoshida, Beach, and Shenoy
Saxler and Ahn
Yoshida, Saxler, Beach, and Shenoy

Yoshida and Ahn

To find claims 1-3 invalid under the combinations, aside from disputes addressed for
the ’335 patent, the Board need only agree:
v" (i) make the Saxler, Saxler-Yoshida, or Yoshida-Saxler gate structure using the
combination of Beach and Shenoy’s techniques; or
v" (ii) make the Saxler or Yoshida gate structure using Ahn’s approach.




'347 Patent Invalidity Grounds

The Prior Art

N4 [1p] A method for manufacturing an enhancement-mode GaN transistor, the method comprising:

[1a] forming a GaN layer;

[1b] forming a barrier layer on the GaN layer;

[1c] depositing source and a drain contacts on the barrier layer;
[1d] depositing a p-type gate material on the barrier layer;

[1e] depositing a gate metal on the p-type gate material,

[1f] forming a photoresist over the gate metal,;

[1h] wherein the step of etching the p-type gate material comprises forming side surface of the p-type gate
material that extend horizontally towards the source and drain contacts, respectively, and contact the barrier

layer; and
N4 [1i] etching the gate metal to form a pair of ledges on the p-type gate material below the gate metal.
N4 [2] The method according to claim 1, wherein the step of etching the gate metal comprises etching the gate

o metal to reduce a width of the gate metal, such that the width of the gate metal is less than a width of the p-type
gate material.

[3] The method according to claim 1, wherein the pair of ledges of the p-type gate material are
’335 Pet. at 29. self-aligned.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




'347 Patent: Just Three Claim Features Disputed

Patent Owner only disputes the combinations of prior
art shows three features for claims 1-3 of the '347
patent and the motivations to combine the references

v [1p] enhancement mode (Saxler grounds

v" [1h] etching the p-type gate material comprises forming side
surfaces of the p-type gate material that extend horizontally
(Yoshida alone)

v’ [3] self aligned ledges (all grounds)

v Motivations to combine (all grounds)

See generally ’347 POR

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



347 Patent Grounds 1-2: Saxler (+Yoshida) renders obvious Claims 1-3

Claims

-3 § 103 Saxler, Beach, and Shenoy

Saxler Grounds 1-3 § 103  Saxler, Yoshida, Beach, and Shenoy

Yoshida Grounds

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



’347 Patent Grounds 1-2: Saxler (+Yoshida) renders obvious Claims 1-3 / iilinnoscience

Saxler depicts a depletion mode device with a recessed gate

Target Structure:
Saxler’s Modified Fig. 1A
A POSITA would have removed Saxler’s

recess based on Saxler’s express teachings

Ohmic Contact E—— (and Yoshida’s teachings (Ground 2)) to
30 30 achieve the benefits an enhancement mode
Barrier Layer device

_22

Channel Layer
20

Substrate
10

25
N {
Gate Contact g

Ohmic Contact \ Ohmic Contact
30 30

Barrier Layer
22

Channel Layer
20

Yoshida depicts an enhancement mode device with every claim
feature but the horizontally extended sidewalls

Substrate
10

AR h\. TR

8- VWL L L Ll
m

,________.._____a._.m-.——.--.------.---

’347 Pet., 24-28, 51-56.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



’347 Patent Grounds 1-2: Saxler (+Yoshida) renders obvious Claims 1-3

A POSITA would have combined Saxler (+Yoshida) Beach, and

cess and improve alignment

Beach’s Single Mask

Target structure: 24
Modified Saxler Fig. 1A e =2
A POSITA would have LA /8 ShEnOV'S Undercut
removed Saxler’s recess N . .
to achieve the benefits of i }iv Modified Saxler Fig. 1A
an enhancement mode /2 Gate Structure
device (o

Beach, Fig. 1.

2
» J
% Gate Contact
with Saxler’s etching to

;t—‘ Oh
create sloped sidewalls 4

E|, 2 \ [ Shenoy, Fig. 1. Saxler, Fig. 1A (modified).
‘L

Saxler. Fig. 1A (modified).

347 Pet. at 28-35, 57; '347 Reply 3-12.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



’347 Patent Grounds 1-2: Saxler (+Yoshida) renders obvious Claims 1-3 / iflinnoscience

A POSITA would have combined Saxler (+Yoshida) Beach, and

implify the process and improve alignment

Beach’s Single Mask

Target structure:
Modified Saxler Fig. 1A
A POSITA would have
removed Saxler’s recess
to achieve the benefits of
an enhancement mode
device

Shenoy’s Undercut

Modified Saxler Fig. 1A
Gate Structure

2
: d
% Gate Contact g
;t—‘ \ Oh
/

er, Fig. 1A (modified).

with Saxlet

create sloped sidewalls

"347 Pet. at 28-35, 57; ’3347 Reply 3-12.
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



Ida) renaers opvious

i Innoscience

ave combined Saxler (+Yoshida) Beach, and
i alignment

Beach’s Single Mask

’ Target structure: ‘ af
2=

Modified Saxler Fig. 1A

Patent Owner’s Three Arguments Fail

A POSITA would have
removed Saxler’s recess et
to achieve the benefits of
an enhancement mode

Shenoy’s Undercut

Modified Saxler Fig. 1A
Gate Structure

Iﬂ
e ‘ &
: m Shenoy, Fig. 1. Saxler, Fig. 1A (modified).

Saxler, F_lg 1 A (modified).

Beach, F1g. 1.

device

with Saxler’s etching to
create sloped sidewalls

4 A N . N\ c N\ 0 )

The POR incorrectly contends Patent Owner misunderstands Patent Owner irrelevantly Patent Owner and Dr. Schubert
the Petition did not provide obviousness, citing inapposite argues Beach etches n-type incorrectly argue Shenoy’s
the “specific case law to contend no materials when Saxler has p- undercut would etch the p-
process sequence” for the motivation to combine Beach type. ‘347 POR, 39. GaN layer. ’347 POR, 40-45.
proposed combination. ’347 and Shenoy with Saxler or Patent Owner inaccurately

POR, 46. Saxler-Yoshida. 347 POR, 2-3, argues Beach’s approach

47, 48. would “cut off” Saxler’s sloped
\ / \ / \ sidewalls. 347 POR, 38-39. / \ /

"347 Pet. at 28-35, 57; '347 Reply 3-12.
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




’347 Patent Grounds 1-2: Saxler (+Yoshida) renders obvious

i Innoscience

Claims 1-3

TA would have combined Saxler (+Yoshida) Beach, and 1. APOSITA WOUId have USEd the techniques Of
UL improve alignment Beach and Shenoy to simplify and improve Saxler’s

Beach’s Single Mask (or Saxler-Yoshida’s) process

’ Target structure: ‘

Modified Saxler Fig. 1A
A POSITA would have
removed Saxler’s recess
to achieve the benefits of

Shenoy’s Undercut
Modified Saxler Fig. 1A

an enhancement morle Gate Structure Smith, Hu, Shenoy, Ex_ 1023), [0092] (citing Smith, [0042]). It would have been
4 2
el ﬁ obvious to modify Saxler with Beach’s self-aligned technique and Shenoy’s 1sotropic
ith Saxler’s etchi i Oh ; : :
:::atza;::,::de:iz;:,iﬁz 1 ..l_ etching to arrive at that same non-recessed gate structure, which would reduce steps

| | Shenoy, Fig. 1. ) Saxler, Fig. 1A (modified). . . o
and costs while improving reproducibility and symumetry of the gate structure layers.

Saxler, F-l_g lA (modified).

Shealy, [93]. A POSITA would have recognized this as a simple and predictable

’347 Pet., 32

Thus, an ordinary artisan would have found it obvious to use Beach’s self-

4 A )

The POR incorrectly contends
the Petition did not provide
the “specific
process sequence” for the
proposed combination. ’347
POR, 46.

aligned method and Shenoy’s methods to undercut the gate electrode to create
Saxler’s horizontal ledges. Shealy, [097]. That combination of steps was already
known for creating stepped, stacked transistor gates. Id. (citmg 4khn). A POSITA
would have found the combination a smmple substitution of Beach’s and Shenoy’s

known methods that would be predictably implemented in Sax/er’s flexible method

of manufacturing to improve alignment and symmetry between layers and reduce

Cty e
g steps and costs. Id. (citing Saxler, [0046], [0068]; Sheppard, [0058]).

’347 Pet., 34-35

’347 Pet. at 30-35, 52-56; 347 Reply, 13-20.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



’347 Patent Grounds 1-2: Saxler (+Yoshida) renders obvious

i Innoscience

Claims 1-3

A POSITA would have combined Saxler (+Yoshida) Beach, and 1. A POSITA would have used the techniques of
jopll Mlisssand.improve alignment Beach and Shenoy to simplify and improve Saxler’s
o Y | e (or Saxler-Yoshida’s) process

Modified Saxler Fig. 1A
A POSITA would have
removed Saxler’s recess
to achieve the benefits of

Shenoy’s Undercut
Modified Saxler Fig. 1A

e e . - Gate Structure Patent Owner misunderstands obviousness
- % 47" citing inapposite case law ’
each, Fig. 1.
SO\ (e g Inapp
with Saxler’s etching to ;l, ﬁ

create sloped sidewalls

A

Saxler, FAl_g lA (modified).

* Inre Dembiczak applied teaching-suggesting-motivation test that
KSR firmly rejected. 175 F.3d 994 (Fed. Cir. 1999)

* InTouch faulted the expert for providing vague conclusory
testimony, finding she “simply opined what a skilled artisan could
accomplish.” InTouch Techs., Inc. v. VGo Commc’ns, Inc, 751 F.3d

Saxler, Fig. 1A (modified).

1327, 1348-49 (Fed. Cir. 2014)

( B \ * ActiveVideo similarly involved conclusory assertions. ActiveVideo
Patent Owner misunderstands Networks, Inc., v. Verizon Commc’n, Inc., 694 F.3d 1312, 1327 (Fed.
obviousness, citing inapposite Cir. 2012)

case law to contend no * The Belden court decided the Board satisfied the requirement to
motivation to combine Beach address not what a POSITA “could have” done but “would have
and Shenoy with Saxler or been motivated” to do. Belden Inc. v. Berk-Tek LLC, 805 F.3d 1064,
Saxler-Yoshida. ’347 POR, 2-3, 1073 (Fed. Cir. 2015)
47, 48. ’347 Reply, 14-15

’347 Pet. at 28-35, 57; ’347 Reply 3-12.
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




347 Patent Ground 1: Saxler-Yoshida in view of Beach and Shenoy

i Innoscience

renders obvious claims 1-3

A POSITA would have combined Saxler (+Yoshida) Beach, and

’ [ [ L
mimpme T 2. Beach’s self-aligned, single mask approach is

Beach’s Single Mask Compatible With SaX|er’S etChing
' Target structure: ‘ 4
Modified Saxler Fig: 1A L ! =
removed Savirs recess B # Shenoy’s Undercut
to achieve the benefits of T ts3esisstaidsl oy Modified Saxler Fig. 1A
& 6 * The combination relies on Beach for its use of a
] oot Coniaat | 2 c g s e
T p— ] o single mask to etch two layers, and it is irrelevant
]E e ""e"“"[f . that Beach etches n-type materials.
I — « The combination would not “cut off” Saxler-
Yoshida’s sloped sidewalls of the p-type GaN cap
[ \ layer. The combination uses the same etching
C technique disclosed in Saxler to create sloped
Patent Owner irrelevantly sidewalls when using Beach’s one-mask approach.
argues Beach etches n-type

materials when Saxler has p-
type. ‘347 POR, 39.
Patent Owner inaccurately
argues Beach’s approach
would “cut off” Saxler’s sloped
sidewalls. 347 POR, 38-39.

’347 Pet. at 28-35; ’347 Reply 17-18.
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




’347 Patent .Ground.lz Saxler-Yoshida in view of Beach and Shenoy
renders obvious claims 1-3

A POSITA would have combined Saxler (+Yoshida) Beach, and

’
e — 3. A POSITA would have used Shenoy’s approach to
Deacivs Single Mask etch the metal and form Saxler-Yoshida’s structure
' Target structure: ‘ 4
e
to achieve the benefits of Modified Saxler Fig. 1A
B 0 e S"”““’ZZ 1 * Dr. Schubert bases his opinion on the
ol — 5 Gecoa) unsubstantiated belief that the p-GaN layer
w with Saxler’s etching to ﬂ ’;n‘\
S || create soped sidewlt — etches at the same rate as the gate metal. Ex.
. ) m o e T e 2005, 91 [174] (“the etching process proceeds in all
Saxler, Fig. 1A (modified).

directions at the same rate absent an insulator.”)

* His opinion is also premised on the incorrect
[ D \ U statement that Saxler does not disclose

Patent Owner and Dr. Schubert passivating GaN material. Ex. 2005, 9] [170].
incorrectly argue Shenoy’s
undercut would etch the p-
GaN layer. 347 POR, 40-45.

e But Saxler repeatedly describes passivation. E.g.,
Saxler, Title, [0023]-[0025], [0067].

* Dr. Shealy explained the p-GaN material etches
\ j more slower than the gate metal, resulting in

Shenoy, Fig. 1. Saxler-Yoshida’s gate structure. Ex. 2004, 96:17-
101:18.

"347 Pet. at 28-35, 57; '347 Reply 3-12.
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




i Innoscience

would have combined Saxler (+Yoshida) Beach, and
improve alighment

Beach’s Single Mask

’ Target structure: ‘ Y
2=

Modified Saxler Fig. 1A

A POSITA would have
removed Saxler’s recess
to achieve the benefits of
an enhancement mode
device

Shenoy’s Undercut
IDL:Y

Modified Saxler Fig. 1A
Gate Structure

Beach, F1g. 1.

with Saxler’s etching to
create sloped sidewalls

oyt &
| &nﬁn- o
i ! m Shenoy, Fig. 1. Saxler, Fig. 1A (modified).

Saxler, F_ig.‘ 1 A (modified).

B

Pateéxt Owner misunder
obviouswess, citing i8

case lawn\to ¢
motivation t2’Q

D

undercut
GaN layer.’

’347 Pet., 25-26, 35-36; '347 Reply, 2-11.; ’347 Shealy,
[090]-[091], [108]-[109], [122]; Ex. 2004, 31:1-20, 37:7-21.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



’347 Patent Ground 3: Saxler and Ahn Render Obvious Claims 1-3
1
Claims

Saxler Grounds

1-3 § 103 Saxler and Ahn

Yoshida Grounds

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



’347 Patent Ground 3: Saxler and Ahn Render Obvious Claims 1-3 If1Innoscience

Target Structure: Saxler-Yoshida
A POSITA would have removed Saxler’s

recess based on Saxler’s express teachings
and to achieve the benefits of an
enhancement mode device.

Saxler depicts a depletion mode device with a recessed gate

25
. J
% Gate Contact

25
i J
Gate Contact

32
Ohmic Contact Layer Layer Ohmic Contact Ohmic Contact \ |Ohmic Contact
30 24 28 30 30 \
Barrier Layer Barrier Layer
22 22

Channel Layer
20

Channel Layer
20

Substrate Substrate
10 10

’347 Pet., 60-72.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



347 Patent Grounds 1-2: Saxler (+Yoshida) renders obvious Claims 1-3

Target structure: Saxler’s
modified Fig. 1A
A POSITA would have
removed Saxler’s recess
to achieve the benefits of
an enhancement mode
device

’347 Pet., 60-72.

ITA would have made Saxler s modified Fig. 1A using

Ahn’s approach

4~4

FIG. 4B

-+~ 41

Ahn, Figs. 4A-4C.

improve alignment

Saxler’s modified Fig. 1A
Gate Structure

2
. J
% Gate Contact

;t—‘ Oh
/ m

Saxler, Fig. 1A (modified).

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



’347 Patent Grounds 1-2: Saxler (+Yoshida) renders obvious Claims 1-3 / iflinnoscience

A POSITA would have made Saxler’s modified Fig. 1A using

o simplify and improve alignment

Ahn’s approach
Target structure: Saxler’s FIG. 4A
oo . W
modified Fig. 1A I .
A POSITA would have - | :
removed Saxler’s recess & Lo , . .
to achieve the benefits of Saxler’s modified Fig. 1A
an enhancement mode fiG. 48 Gate Structure
device i
2
» J
% Gate Contact
;t—‘ IOh
i/

Fig. 1A (modified).

’347 Pet., 60-72.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



’347 Patent Ground 3: Saxler and Ahn Render Obvious Claims 1-3 If1Innoscience

d have made Saxler’s modified Fig. 1A using
i alighment

Ahn’s approach

' Target structure: Saxler’s ‘ FIG. 4A
"

modified Fig. 1A

Patent Owner’s Arguments Fail

A POSITA would have

. : ®
removed Saxler’s recess N , " .
to achieve the benefits of Saxler’s modified Fig. 1A
an enhancement mode Gate Structure
device FIG. 4B ,
. . %35 a
— ) B
FIG. 4C
\,’..:_‘.f / Saxler, Fig. 1A (modified).

8 &

@

Ahn, Figs. 4A-4C.

4 ) 4 )

A
Patent Owner’s misplaced B
criticism that Saxlerisin a Patent Owner incorrectly
different field of endeavor and argues Ahn’s method does not
not a “thin film transistor” apply to Saxler.
fails.

N/ —

'347 Pet., 60-72; 347 Reply, 21-23.
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




’347 Patent Ground 3: Saxler and Ahn Render Obvious Claims 1-3 If1Innoscience

would have made Saxler s modlfled Fig. 1A using
rove alignment

Ahn’s approach

(Tececsrscurssaers ) Ahn’s approach simplifies Saxler’s methods and
vt Smet s eces ﬁ e improves alighment and symmetry
P Gate Structure

] I
\‘ o ) \H/ saxlr Fig. A (modifed). The '347 patent “generally relates to transistors,” including

e

“heterojunction field effect transistors (HFET), high
electron mobility transistors (HEMT), or modulation doped
field effect transistors (MODFET).” 347 patent, 1:20-58;
’347 Reply 26-28. Ahn relates to “thin-film” transistors,

A which also generally relates to transistors. Saxler relates to
Patent Owner’s misplaced
criticism that Saxlerisina
different field of endeavor and
not a “thin film transistor”
fails.

N

’347 Pet., 60-72; '347 Reply, 21-23.
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

Ahn, Figs. 4A-4C.

\
J




’347 Patent Ground 3: Saxler and Ahn Render Obvious Claims 1-3

Ahn’s approach

FIG. 4A
W

FIG. 4C
YE
N8 %41
@

Abm, Figs. 4A-4C.

4 )

B
Patent Owner incorrectly
argues Ahn’s method does not
apply to Saxler.

... The Combination of Saxler and Ahn.

Saxler’s
Gate Structure

Saxler, Fig. 1A (modified).

N/

'347 Pet., 60-72; 347 Reply, 21-23.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

Ahn’s approach simplifies Saxler’s methods and
improves alignment and symmetry

Ahn discloses dry etching both layers under a single mask,
then wet etching to undercut the top layer. Reply, 22-23;
Ahn, 7:7-14; Shealy, [175]; Petition, 63-64.

Dr. Shealy explained the same approach would create

i Innoscience



’347 Patent Ground 3: Saxler and Ahn Render Obvious Claims 1-3

Ahn’s approach . The Combination of Saxler and Ahn
== Patent Owner’s Arguments Fail
Saxler’s
FIG. 4B Gate Structure

i J
FIG. 4C
\ A4

B s 4
E Saxler, Fig. 1A (modified).

Abm, Figs. 4A-4C.

'347 Pet., 60-72; 347 Reply, 21-23.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



347 Patent Ground 4: Yoshida-Saxler in view of Beach and Shenoy
: : iflinnoscience
renders obvious claims 1-3

Claims
Saxler Grounds

. 1-3 103 Yoshida, Saxler, Beach, and Sheno
Yoshida Grounds : y

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



347 Patent Ground 4: Yoshida-Saxler in view of Beach and Shenoy
renders obvious claims 1-3

i Innoscience

Yoshida depicts an enhancement mode device with every feature but
the horizontally extended sidewalls in its p-GaN layer, which would
have been present in practice

Target structure: Saxler-Yoshida
A POSITA would have implemented Saxler’s

known option to etch sloped sidewalls in
the p-GaN layer to reduce gate leakage

3a.. 4
SRR Y 3 A

NN

Yoshida, Fig. 1 (modified).

Gate Contact
32

Ohmic Contact Layer Layer Ohmic Contact
30 24 24 30

Barrier Layer
22

Channel Layer
20

Substrate
10

Saxler, Fig. 1A.

’347 Pet., 72-80.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



’347 Patent .Ground.4: Yoshida-Saxler in view of Beach and Shenoy
renders obvious claims 1-3

A POSITA would have combined Yoshida, Saxler, Beach, and

to simplify Yoshida-Saxler’s process and improve
Beach’s Single Mask ment

o

Target structure:
Yoshida-Saxler
A POSITA would have

implemented Saxler’s
. 2o 22

known option to etch | a _
sloped sidewalls in the p- |_O\ /5 Shenoy’s Undercut
GaN layer to reduce gate 2o s ‘ . ’

leakage }z«/ Yoshida-Saxler’s
ﬂyuuuuzuMuuuwnmummmmuu;uﬂuwuumuum ’;’- Gate Structure
77

s 9 5 D Beac, Fig. 1.

ML LLL L
O iR - - )
with Saxler’s etching to

A\ \\\\\\ create sloped sidewalls

1{ \ [ Shenoy, Fig. 1. Yoshida, Fig. 1 (modified).
L

Saxler Fig. 1A (modified),

’347 Pet., 72-80; '347 Reply, 23-26.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



347 Patent Ground 4: Yoshida-Saxler in view of Beach and Shenoy
renders obvious claims 1-3

A POSITA would have combined Yoshida, Saxler, Beach, and
Shenoy to simplify Yoshida-Saxler’s process and improve

Target structure: g

Yoshida-Saxler . Beach’s Single Mask L al ignme nt

A POSITA would have

implemented Saxler’s

known option to etch
sloped sidewalls in the p-
GaN layer to reduce gate

leakage

i Innoscience

Shenoy’s Undercut

Yoshida-Saxler’s
Gate Structure

s : 5 D

\\/ N l\\z
VL L L LA
OSSN SNNNNNNNN

N \ \\* with Saxle gto

create sloped sidewalls

adified).
e Co .
resu?t, ~1ONs wigp
In 5 s
ID, 36. elf~

’347 Pet., 72-80; ‘347 Reply, 23-26.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



Patent Ground 4: Yoshida-Saxler In view OoT Beach anc

L]
1S110 =11l0[= () [ ([ (]
) { ) ]

i Innoscience

A would have combined Yoshida, Saxler, Beach, and
ida-Saxler’s process and improve

( Target structure: \
Yoshida-Saxler
A POSITA would have
implemented Saxler’s
known option to etch
sloped sidewalls in the p-
GaN layer to reduce gate
leakage

Beach’s Single Mask

Patent Owner’s Three Arguments Fail

Shenoy’s Undercut

Yoshida-Saxler’s
Gate Structure

—— t trete doped sidewalls | W\ = ﬂ

m Shenoy, Fig. 1. Yoshida, Fig. 1 (modified).

Saxler, F-lg IA (modified).

4 A ) 4 ) 4 )

Patent Owner misunderstands

obviousness, arguing “there B ¢ .
.. . Patent Owner incorrectly
would be no motivation to Patent Owner incorrectly e
. . o ” alleges the Yoshida is a “gate-
apply the ‘self-aligned argues Yoshida “teaches away last” approach and the
technique of Beach” because from the combination. ’347 combinati‘c))z adds steps. POR
Yoshida is allegedly specific in POR, 56-57. ps. !

its masking and etching. '347 5761.

\ POR, 55-56. J \ } \ /

'347 Pet., 72-80; ‘347 Reply, 23-26.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



4/ Patent Ground 4: Yoshida-Saxler In view OTf Beach ancC

i Innoscience

( Target structure: \
Yoshida-Saxler
A POSITA would have
implemented Saxler’s
known option to etch
sloped sidewalls in the p-

GaN layer to reduce gate 203 5
leakage

with Saxler’s etching to
create sloped sidewalls

L )

Saxler, F-lg IA (modified).

4 \ )

Patent Owner misunderstands
obviousness, arguing “there
would be no motivation to
apply the ‘self-aligned
technique of Beach” because
Yoshida is allegedly specific.

ITA would have combined Yoshida, Saxler, Beach, and

S
Beach's Single Mask Beach and Shenoy’s approach simplifies Yoshida’s

Beach, Fig. 1. @

methods and improves alignment and symmetry

Shenoy’s Undercut
Yoshida-Saxler’s
Gate Structure

i ) e

Yoshida, Fig. 1 (modified).

Sheneoy, Fig. 1.

’347 POR, 55-56.

’347 Pet., 72-80; '347 Reply, 23-26.

would recognize that Yoshida’s method 1s not flexible. EX2005 2
’347 POR, 45

The Board correctly noted Yoshida has a flexible fabrication method. 347 ID, 50.

KSR rejected Patent Owner’s rigid understanding that Yoshida’s gate formation is “specific” so a
POSITA would not seek to change it. '347 POR, 55-56; KSR, 550 U.S. at 418 (obviousness accounts for
“inferences and creative steps”), 422 (A POSITA “is also a person of ordinary creativity, not an

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



4/ Patent Ground 4: Yoshida-Saxler In view OTf Beach ancC

i Innoscience

POSITA would have combined Yoshida, Saxler, Beach, and
Beach's Single Mask Yoshida does not teach away from alternative

fabrication methods.

' Target structure: ‘
Yoshida-Saxler
A POSITA would have

implemented Saxler's 2
known option to etch =
sloped sidewalls in the p- e
GaN layer to reduce gate 203 ‘5:?:;-'-
leakage

Shenoy’s Undercut

Yoshida-Saxler’s
Gate Structure

Beach, Fig. 1.

with Saxler’s etching to
create sloped sidewalls

e
by 1 \ > v i
m Shenoy, Fig. 1. Yoshida, Fig. 1 (modified).

Saxler, F-lg IA (modified).

B. Yoshida teac av

: ing other methods of
nufacturing its gate

’347 POR, 56-57

[ \ * Yoshida’s improvements arise from its structure, not its fabrication methods. Yoshida,
[0009] (“Means for Solving the Problems”).
B * Yoshida mentions “conventional photolithography and etching” but never disparages
Patent Owner incorrectly this approach—it even uses this approach. Yoshida, [0006], [0022].

argues Yoshida “teaches away”
from the combination. ’347
POR, 56-57.

N—

’347 Pet., 72-80; '347 Reply, 23-26.

“[A] reference does not teach away if it ‘merely expresses a general preference for an

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



4/ Patent Ground 4: Yoshida-Saxler in view Oof Beach andg

_ i Innoscience
NC 10 C11UC () | J () U A 11 ][] =
ITA would have combined Yoshida, Saxler, Beach, and
i ida-Saxler’s process and improve
Yoshida-Saxler Beach’s Single Mask . H
temerted i o Yoshida’s gate structure can be made in any order

known option to etch
sloped sidewalls in the p-
GaN layer to reduce gate 203 =
leakage

Shenoy’s Undercut
Yoshida-Saxler’s
Gate Structure

Beach, Fig. 1. @ U
P ]| treste toped sidewals ﬂ Yoshida specifies no order of gate and ohmic contact

formation (Yoshida, [0022]), and it teaches finishing the
gate before the ohmic contacts. Ex. 2004, 76:1-80:16;
Shealy, [204].

Shenoy, Fig. 1. Yoshida, Fig. 1 (modified).

sl

Saxler, F-lg IA (modified).

4 )

C
Patent Owner incorrectly
alleges the Yoshida is a “gate-
last” approach and the
combination adds steps. POR,
5761.

N/

’347 Pet., 72-80; '347 Reply, 23-26.
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




Patent Ground 4: Yoshida-Saxler In view OoT Beach anc :
: il Innoscience

1S110 =11l0[= () [ ([ (] -
) { ) ]

ITA would have combined Yoshida, Saxler, Beach, and
i ida-Saxler’s process and improve

(I’ar et structure: SaxlerN -
Patent Owner’s Three Arguments Fail

Yoshida
A POSITA would have
implemented Saxler’s
known option to etch
sloped sidewalls in the p-
GaN layer to reduce gate 20 i

Beach’s Single Mask

Shenoy’s Undercut
Yoshida-Saxler’s

Gate Structure

s Pg o Beach, Fig. 1.
. B
RS }* - -
N with Saxler’s etching to

create sloped sidewalls

m Shenoy, Fig. 1. Yoshida, Fig. 1 (modified).

Saxler, Fig. 1A (modified).

argues Yoshidg

from the comibigation. '347

POR, 55-56.

’347 Pet., 72-80; '347 Reply, 23-26.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



347 Patent Ground 5: Yoshida and Ahn Render Obvious Claims 1-3
1
Claims

Saxler Grounds

Yoshida Grounds
1-3 § 103 Yoshida and Ahn

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



’347 Patent Ground 5: Yoshida and Ahn Render Obvious Claims 1-3

Target structure:
Yoshida’s Device

_ a
s y [/ @ D, D

PTTT I T2
SRS

AN

Yoshida, Fig. 1.

’347 Pet., 95-106; ‘347 Reply, 26-28.

i Innoscience

A would have combined Yoshida and Ahn to improve

BB vcison when moking Yosic

Ahn’s approach

FIG. 4A
e I8P
"~ 4

~—
43

4~4

FIG. 4B

-+~ 41

Ahn, Figs. 4A-4C.

ing Yoshida’s gate structure.

Yoshida’s
Gate Structure

Yoshida, Fig. 1 (modified).

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



’347 Patent Ground 5: Yoshida and Ahn Render Obvious Claims 1-3

i Innoscience

A POSITA would have combined Yoshida and Ahn to improve

mionwhen making Yoshida’s gate structure.

Target structure:
Yoshida’s Device

~ESCSSS N s

OSN3 A

AN

Yoshida, Fig. 1.

’347 Pet., 95-106; ‘347 Reply, 26-28.

Ahn’s approach

FIG. 4A

Ahn, Figs. 4A-4C.

Yoshida’s
Gate Structure

=/

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




’347 Patent Ground 5: Yoshida and Ahn Render Obvious Claims 1-3 [l Innoscience

ve combined Yoshida and Ahn to improve
ida’s gate structure.

Ahn’s approach

Patent Owner’s Four Arguments Fail

( Target structure: ‘ FIG. 4A
Yoshida's Device

Hkk

Yoshida’s
Gate Structure

FIG. 4C

\?“'T Yoshida, Fig. 1 (modified).

FIG. 48
W,
—

Yoshida, Fig. 1.

£
&
&

Ahn, Figs. 4A-4C.

~N
J

A B D, . .
Patent Owner incorrectly Patent Owner’s misplaced c . ratent Owner.S rrationsly
alleges the Petition did not criticism that Yoshida is in Patent O)Nner incorrectly . argues Yoshlda.already
specify how to combine different field of endeavor and argues Ahn’s method d’oes not ficloses symmetie ledges <o
Yoshida and Ahn. ‘347 POR, 63- not a “thin film transistor” e e slignent and predsion. 347
66. fails. 347 POR, 67-69. POR, 65-66.

S W e

’347 Pet., 95-106; "347 Reply, 26-28.
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




’347 Patent Ground 5: Yoshida and Ahn render obvious Claims 1-3 [l Innoscience

A would have combined Yoshida and Ahn to improve
ing Yoshida’s gate structure.

7 L Ll . ’ Ll
Ahnfs approach The combination calls for using Ahn’s masking and
( Target structure: \ FIG. 4A o . )
NV etching to make Yoshida’s gate structure
s @ X FIG. 45 Gate Structure
a. Prr 7 /../_‘:}A @ o i
2
Sl — : Ahn teaches many ways to obtain the Yoshida gate structure, including etching
Yoshida, Fig. 1.
\’_l}_i;; Yoshida, Fig. 1 (modified). both simultaneously or etching them sequentially using combinations of
\. J R - conventional wet and dry etching techniques. .4hn, Abstract, 3:41-58, 6:15-26, 7:7-
Ahn, Figs. 4A-4C.

14-46, Figs. 4A-4C; Shealy, [244]. For example, .4hn exploits differences between

rates of dissolution of its layers to make the top gate layer narrower than the bottom.

4 )

A
Patent Owner incorrectly
alleges the Petition did not
specify how to combine
Yoshida and Ahn. ’347 POR, 63-
66.

N—

’347 Pet., 95-106; ‘347 Reply, 26-28.
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

Ahn, 7:7-14-46; Shealy, [244]. A POSITA would have understood that Yoshida’s
layer 5, which was a p-type doped semiconductor, would have had a slower rate of
dissolution than its metallic gate contact and found it obvious to use .4hn’s approach.

Shealy, [244]. Ahn s methods result in symmetrically aligned layers. 4hn, 6:15-37,

Fig. 4C; Shealy, [244]. A POSITA would have found the combmation a simple

substitution of 4hn’s known methods that would be predictably implemented when

making Yoshida’s device to improve alignment and symmetry between layers.

Shealy, [244]. ’347 Pet., 98-99




’347 Patent Ground 5: Yoshida and Ahn render obvious Claims 1-3 [l Innoscience

would have combined Yoshida and Ahn to improve
ing Yoshida’s gate structure.

- N Ahefs approach Ahn’s approach simplifies Yoshida’s methods and
toidssDoes e improves alignment and symmetry
ﬁ'" Yoshida's
. t/‘ig;jfi 'i,{} @ " .45 Gate Structure
Yoshida, Fig 1. FiG. 40 The '347 patent “generally relates to transistors,” including
e Yoshida, Fig. 1 (modified). . . X . .
\_ ) bR “heterojunction field effect transistors (HFET), high
RThe Pre-ing, ) electron mobility transistors (HEMT), or modulation doped
S;n / weg ";n.Petitionerfs Pref field effect transistors (MODFET).” 347 patent, 1:20-58;
: i . s :
f Dertif, ;’:t/d Ofendea\f:rnalogous art\"}:"_’afy ’347 Reply 26-28. Ahn relates to “thin-film” transistors,
t a is : :
B Paper no, g? e Drob/emso?'zger?asmab/ym the [ which also generally relates to transistors. Ahn, 1:1-10.
Patent Owner’s misplaced 3 Patent_ i E i

criticism that Yoshidaisin a
different field of endeavor and
not a “thin film transistor”
fails. 347 POR, 67-69.

Paten
and App, (Grog Ith Xler

’347 Pet., 95-106; ‘347 Reply, 26-28.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



’347 Patent Ground 5: Yoshida and Ahn render obvious Claims 1-3

have combined Yoshida and Ahn to improve
i ida’s gate structure.

Ahn’s approach

Ahn’s approach simplifies Saxler’s methods and

( Target structure: \ FIG. 4A . o
s improves alignment and symmetry
“ Yoshida's
e v ' —F.G - “ & Ahn discloses dry etching both layers under a single mask,
NS tosida, Fi. 1 (modfed). then wet etching to undercut the top layer. 347 Reply, 26-
- / = 28; Ahn, 7:7-14; '347 Pet., 97-99; 347 Shealy, [241]-[244].

Ahn, Figs. 4A-4C.

4 )

C

Patent Owner incorrectly
argues Ahn’s method does not
apply to Yoshida. POR, '347 63-
64, 67-69.

"347 Pet., 95-106; "347 Reply, 26-28.
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



’347 Patent Ground 5: Yoshida and Ahn render obvious Claims 1-3 [l Innoscience

A would have combined Yoshida and Ahn to improve
u’ Yoshida's gate strueture. | A POSITA would have combined Yoshida and

Ahn’s approach

(" s ) Ahn to improve alignment and precision
= 1 when making Yoshida’s gate structure.
s @ X FIG. 45 Gate Structure

S FTTI I IIS /../f;}A @ ; .
L ? é é ; é gz Ex. 1002, 29, 55. But 4hn would have provided a known and obvious way to create

Yoshida, Fig. 1.

N’—:—‘—‘/ Yoshida, Fig. 1 (modified).
\_ Y, ; that same structure for Yoshida’s device. Shealy, [243]. A POSITA would have
Ahn, Figs. 44-4C. found 1t obvious to modify Yoshida by using 4hn’s approach for making a stepped
( \ gate 1n a thin-film transistor to improve alignment and precision, which would result

'3

N—

D
Patent Owner’s irrationally
argues Yoshida already
discloses symmetric ledges so
has no reason to improve
alignment and precision. ’347
POR, 65-66.

1n a stacked-stepped gate structure with sloped sidewalls. Shealy, [243] (citing 4hn,

Abstract, 3:41-58, 6:15-26, 7:7-14-46, Figs. 4A-4C).

’347 Pet., 98

47 Pet., 95-106; 347 Reply, 26-28.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



Patent Ground 4: Yoshida-Saxler In view OoT Beach anc

i Innoscience

1S110 =11l0[= () [ ([ (] -
) { ) ]

have combined Yoshida and Ahn to improve
i ida’s gate structure.

Ahn’s approach ) °

N o Patent Owner’s Four Arguments Fail

Yoshida's DeviceI Y ;."_‘.1. .

® Q@ FIG. 48 Gate Structure

- e @ ﬂ
Yoshida, Fig. 1. FIG. 4C
X’—'-:_;:/ Yoshida, Fig. 1 (modified).

\ ) _:5.'_'5. 1»0

Ahn, Figs. 4A-4C.

#ion did not ‘daisin a Patent \ prCorrectly
Qcombine different fiel deavor and argues Ahn’s pQthod d’oes not
“ . ” apply to Y . PQR, 347 63-
not a istor

#%.7347 POR, 67- 64, 67-63.

POR, 65-66.

’347 Pet., 95-106; "347 Reply, 26-28.
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




’347 Patent: All claims invalid
=i
Claims Prior Art
1-3

- § 103 Saxler, Beach, and Shenoy

Saxler Grounds 1-3 § 103  Saxler, Yoshida, Beach, and Shenoy

1-3 § 103 Saxler and Ahn
1-3 § 103 Yoshida, Saxler, Beach, and Shenoy

Yoshida Grounds
1-3 § 103 Yoshida and Ahn

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




'335 and 347 Patents: All claims invalid

’335 Patent
Challenged
Claims

Saxler Grounds 1-7 § 103 Saxler in view of Yoshida
2, 5-7 § 103 Saxler in view of Yoshida, Beach, and S
1-7 § 103 Yoshida in view of the knowledge of a PO
Yoshida Grounds 1-7 § 103 Yoshida in view of Saxler

’347 Patent
Challenged
Claims

Prior Art

1-3 § 103 Saxler, Beach, and Shenoy
SRR GIEEE 1-3 § 103 Saxler, Yoshida, Beach, and Shenoy
1-3 § 103 Saxler and Ahn
Yoshida Grounds 1-3 § 103 Yoshida, Saxler, Beach, and Shenoy
1-3 § 103 Yoshida and Ahn

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE





