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Overview of the ’003 Patent
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The ’003 Patent: Merged Cascode

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

’003 Patent claims merged cascode with single FET, the first enhancement mode gate and the second 
depletion mode gate are separated by a node, which forms a merged region

4

’003 Patent, cover.

Merged Cascode Transistor

’003 Patent, Fig. 3 (annotated).

4First gate forms 
first portion Q1

Second gate forms 
second portion Q2

Purported 
invention
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The ’003 Patent: Merged Cascode

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

5

’003 Patent, Figs. 2, 3 (annotated).

First gate forms 
first portion Q1

Second gate forms 
second portion Q2

’003 Patent purports to invent:
A merged region between 

e-mode and d-mode transistors

5
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The ’003 Patent: Merged Cascode

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 6

’003 Patent claims to reduce Miller effect, reduce dV/dt, 
reduce power loss, and increase efficiency through the use 

of a single FET with merged region

’003 Patent, Fig. 3 (annotated); Paper No. 1 at 2-4. 

Bonn (Ex. 1006), Fig. 7 (annotated).

Mishra (Ex. 1009), Fig. 5 (annotated).

6First gate forms 
first portion Q1

Second gate forms 
second portion Q2

But the merged region 
was known in the art

Bonn

Mishra
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The ’003 Patent: Merged Cascode

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 7

Merged region with e-mode and d-mode known in the art

Paper No. 1 at 5, 84-88; Paper No. 15 at 24-27.

Paper No. 1, 84-85.

7First gate forms 
first portion Q1

Second gate forms 
second portion Q2

Bonn

Bonn discloses a dual gate  
FET with a merged region 
with e-mode and d-mode
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The ’003 patent

’003 patent claim 1
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

[1PRE] A merged cascode transistor circuit comprising:
[1A] an input voltage signal source having an input voltage signal;
[1B] a constant voltage source having a predetermined constant voltage;
[1C] a merged cascode transistor comprising:
[1C1] a semiconductor element;
[1C2] a source electrode electrically connected to a top surface of the semiconductor 
element;
[1C3] a drain electrode electrically connected to the top surface of the semiconductor 
element and spaced laterally away from the source electrode;
[1C4] first gate positioned between the source electrode and the drain electrode and 
coupled to the semiconductor element to form a first portion of the transistor; and
[1C5] a second gate positioned adjacent to the first gate, and between the source 
electrode and the drain electrode to form a second portion of the
transistor, wherein the second gate includes a field plate and is also
coupled to the semiconductor element;
[1C6] wherein the first gate is connected to the input voltage signal source such that 
conduction of the first portion of the transistor is based on a value of the input voltage 
signal and
[1C7] the second gate is connected to the constant voltage source such that the second 
portion of the transistor conducts until a voltage difference
between the predetermined constant voltage and a voltage at a node in
the semiconductor element between the first portion and the second
portion of the transistor reaches a predetermined level,
[1C8] wherein the first portion of the transistor is an enhancement mode 
transistor and the second portion of the transistor is a depletion mode 
transistor, and
[1C9] wherein a drain region of the enhancement mode transistor is merged
with a source region of the depletion mode transistor at the node in the 
semiconductor element.

Claim 1: merged cascode transistor circuit

8

First gate forms 
first portion Q1

Second gate forms 
second portion Q2 ’003 Patent, Fig. 3 (annotated).

Purported 
invention
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The ’003 patent

’003 patent claim 10
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

[10PRE] A merged cascode high electron mobility transistor circuit comprises:
[10A] an input voltage signal source having an input voltage signal;
[10B] a constant voltage source having a predetermined constant voltage;
[10C] a merged cascode transistor comprising:
[10C1] a first epitaxial layer of III-Nitride material;
[10C2] a second epitaxial layer of a III-Nitride material in contact with the first
epitaxial layer such that a 2-dimensional electron gas conducting layer
is formed between the first and second epitaxial layers;
[10C3] a source electrode electrically connected to the first epitaxial layer;
[10C4] a drain electrode electrically connected to the first epitaxial layer and spaced
laterally from the source electrode;
[10C5] a first gate positioned between the source electrode and the drain electrode
and coupled to the first epitaxial layer to form a first portion of the
transistor; and
[10C6] a second gate, including a field plate, positioned adjacent to the first gate,
and between the drain electrode and source electrode and coupled to the
first epitaxial layer to form a second portion of the transistor;
[10C7] wherein the first gate is connected to the input voltage signal source such
that conduction of the first portion is based on a value of the input
voltage signal and
[10C8] the second gate is connected to the constant voltage source such that the
second portion of the transistor conducts until a voltage difference between the 
predetermined constant voltage and a voltage at a node in the semiconductor element 
between the first portion and the second portion of the transistor reaches a 
predetermined level,
[10C9] wherein the first portion of the transistor is an enhancement mode 
transistor and the second portion of the transistor is a depletion mode transistor, 
and
[10C10] wherein a drain region of the enhancement mode transistor is merged with 
a source region of the depletion mode transistor at the node in the
semiconductor element.

Claim 10: specifies the semiconductor 
material as GaN

9

’003 Patent, Fig. 3 (annotated).

First gate forms 
first portion Q1

Second gate forms 
second portion Q2

Purported 
invention
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Invalidity Grounds

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 10
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Invalidity Grounds

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Paper No. 1 at 6.

Prior ArtBasisChallenged ClaimsGround

Bonn and Mizuta§ 10311

Bonn, Ren, and Mishra§ 1031-162

Mishra and Ren§ 1031-163

11

Bonn Grounds

Mishra Ground
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Ground 1: Bonn-Mizuto renders obvious claim 1

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Paper No. 1 at 6, 19-48.

Prior ArtBasisChallenged ClaimsGround

Bonn and Mizuta§ 10311

Bonn, Ren, and Mishra§ 1031-162

Mishra and Ren§ 1031-163

Bonn Grounds

Mishra Ground

12

To find claim 1 invalid over Bonn and Mizuta (Ground 1), the Board need 
only: 

 Agree that Bonn teaches that its “dual gate FET structure . . . can be 
tailored to provide superior performance . . . [for] high frequency signal 
amplification.”
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’003 Patent Ground 1: Bonn-Mizuta renders obvious claim 1

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

LimitationBonn + Mizuta

[1PRE] A merged cascode transistor circuit comprising:✓
[1A] an input voltage signal source having an input voltage signal;✓
[1B] a constant voltage source having a predetermined constant voltage;✓
[1C] a merged cascode transistor comprising:✓
[1C1] a semiconductor element;✓
[1C2] a source electrode electrically connected to a top surface of the semiconductor element;✓
[1C3] a drain electrode electrically connected to the top surface of the semiconductor element and spaced laterally away from the source 
electrode;

✓

[1C4] a first gate positioned between the source electrode and the drain electrode and coupled to the semiconductor element to form a first 
portion of the transistor; and

✓

[1C5] a second gate positioned adjacent to the first gate, and between the source electrode and the drain electrode to form a second portion of the
transistor, wherein the second gate includes a field plate and is also coupled to the semiconductor element;

✓

[1C6] wherein the first gate is connected to the input voltage signal source such that conduction of the first portion of the transistor is based on a 
value of the input voltage signal and

✓

[1C7] the second gate is connected to the constant voltage source such that the second portion of the transistor conducts until a voltage difference
between the predetermined constant voltage and a voltage at a node in the semiconductor element between the first portion and the second
portion of the transistor reaches a predetermined level,

✓

[1C8] wherein the first portion of the transistor is an enhancement mode transistor and the second portion of the transistor is a depletion mode 
transistor, and

✓

[1C9] wherein a drain region of the enhancement mode transistor is merged with a source region of the depletion mode transistor at the node in 
the semiconductor element.

✓

Paper No. 1 at 19-48.
13

Infineon disputes 
[1C7] and the 

motivation to modify 
Bonn’s device for 

signal amplificaiton

Mizuta discloses a 
field plate
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’003 Patent Ground 1: Bonn-Mizuta renders obvious claim 1

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Paper No. 1 at 19-48; 
Paper No. 15 at 3-12.

14

Bonn motivates the modification: it tells 
a POSITA to use its dual gate FET for high

frequency signal amplification

Bonn (Ex. 1006), 11:26-37

Bonn supports every change to Figure 1: 
it explains the role of all components of Figure 1

Bonn (Ex. 1006), Fig. 1 (annotated) Bonn (Ex. 1006), Fig. 1 (annotated)
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Dr. Bernstein is an Expert in the Field of Power Converters 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 15

Paper No. 1 at 5.

Dr. Bernstein is an expert:
 Graduate degree in 

Electrical Engineering
 PhD in Electrical 

Engineering and Computer 
Science

 Leads a research program 
in GaN device applications

 Holds patents related to 
GaN power devices

 Exceeds the agreed-on
definition of a POSITA

Infineon’s ad hominem attack on Dr. Bernstein fails 
to show the modifications are not obvious

Bonn itself teaches the 
modification proposed by Dr. 
Bernstein, who provided his 

honest expert opinion.  
Paper No. 15 at 12-14.
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Dr. Bernstein is an Expert in the Field of Power Converters 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 16

Ex. 2009, 44:14-21.

Dr. Bernstein’s honesty adds 
credibility, and Bonn explains its 

device in great detail, so a POSITA 
would have understood how to 

convert it to an amplifier

Paper No. 15 at 13.
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Dr. Bernstein is an Expert in the Field of Power Converters 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 17

Bonn gives explicit 
instructions

Dr. Bernstein followed Bonn’s instructions to make 
“the simplest, most normal application for a 

transistor,” which “is an amplifier.” 

Bonn (Ex. 1006), 11:26-37.

Paper No. 15, 13.

Ex. 2009, 57:3-16
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Ground 1: Bonn Undisputedly Contains Merged Region with E-Mode 
and D-Mode

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 18

Bonn (Ex. 1006), Fig. 7 (annotated).

Bonn undisputedly discloses a merged region 
with an enhancement mode and depletion 

mode transistor 

Bonn (Ex. 1006), 8:67-9:4.

Purported 
novelty of 

patent

Paper No. 1 at 13-4; Paper No. 15 at 3-14.
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Ground 1: Modifying Bonn’s Downconverter Is Not Hindsight

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Bonn (Ex. 1006), 11:26-37.

19

Bonn discloses a using its dual gate FET for high frequency signal amplification, 
which has a merged region between e-mode and d-mode transistors

Bonn (Ex. 1006), Fig. 7 (annotated).

Paper No. 15 at 3-12.
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Innoscience’s ArgumentsInfineon’s Arguments:
1. Bonn’s modifications are 
not hindsight because Bonn 
discloses tailoring its device 
to amplification

1. Bonn’s modification is 
hindsight

2. By teaching to remove 
signal mixing amplification, 
Bonn teaches connecting its 
second gate to constant 
voltage which provides 
advantages over a single-
gate amplifier

2. Bonn does not each 
connecting second gate to 
constant voltage

3. Bonn’s intended purpose 
is signal amplification

3. Bonn’s modification to 
achieve signal amplification 
is unsatisfactory for intended 
purpose

’003 Patent Ground 1: Infineon’s 3 Arguments Are Based on 
Bonn’s Modification

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 20
Paper No. 14 at 10-30; Paper No. 15 at 3-14.

Bonn (Ex. 1006), 11:26-37.

#1

#2

#3
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Ground 1: Modifying Bonn’s Downconverter Is Not Hindsight

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Bonn (Ex. 1006), 11:26-37.

21

Modifying Bonn is not hindsight because Bonn discloses “tailor[ing]” 
the dual gate FET structure 

Explicit 
disclosure for 
modification 
to amplifier

Paper No. 15, 3-4, 9-12. 

#1
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#1

Ground 1: Modifying Bonn’s Downconverter Is Not Hindsight

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 22

Remove LO circuitry (port 55 and impedance 
matching components 36, 42, 44, 38) because 

amplification only requires one signal
Step 1

Every modification comes from Bonn itself:
signal amplification only requires one signal

Paper No. 1 at 23; Ex. 1003 at ¶[098].
Bonn (Ex. 1006), Fig. 1 (annotated).
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#1

Ground 1: Modifying Bonn’s Downconverter Is Not Hindsight

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 23

Step 2
Paper No. 1 at 23-24; Ex. 1003 at ¶¶[099]-[100].

Remove FET 20 and associated circuitry (16, 18, 
80, 26, 24, 22) because Bonn instructs using 

dual-gate for amplification

Bonn (Ex. 1006), Fig. 1 (annotated).

Every modification comes from Bonn itself:
signal amplification only requires one signal
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Ground 1: Modifying Bonn’s Downconverter Is Not Hindsight

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 24

Remove capacitor 34 to increase gainStep 3

Paper No. 1 at 24; Ex. 1003 at ¶¶[101]-[103].

Bonn (Ex. 1006), Fig. 1 (annotated).

Every modification comes from Bonn itself:
signal amplification only requires one signal

#1
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Ground 1: Modifying Bonn’s Downconverter Is Not Hindsight

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 25

Remove 46 and 48 to set terminal 51 to ground 
to control current in depletion mode

Paper No. 1 at 25; Ex. 1003 at ¶¶[104]-[107]; Paper No. 14 at 22.

Step 4

Infineon agrees that 
“[i]n an amplifier, 

only a single signal is 
amplified.”

Bonn (Ex. 1006), Fig. 1 (annotated).

Every modification comes from Bonn itself:
signal amplification only requires one signal

#1
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Ground 1: Modifying Bonn’s Downconverter Is Not Hindsight

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 26

Remove 46 and 48 to set terminal 51 to ground 
to control current in depletion mode

Paper No. 1 at 24-25; Ex. 1003 at ¶¶[104]-[107].

Step 4

When 46 and 
48 are 

removed, 51 is 
automatically 
connected to 

ground

Bonn (Ex. 1006), Fig. 1 (annotated).

Every modification comes from Bonn itself:
signal amplification only requires one signal

#1
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Ground 1: Modifying Bonn’s Downconverter Is Not Hindsight

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 27

Final structure is the standard cascode wiring, modified from Bonn’s original circuitry 
and tailored to high frequency signal amplification, as taught by Bonn

Paper No. 1 at 25; Ex. 1003 at ¶¶[104]-[109]. Bonn (Ex. 1006), Fig. 1 (annotated).

Every modification comes from Bonn itself:
signal amplification only requires one signal

#1
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#2

Ground 1: Modifying Bonn’s Downconverter Is Not Hindsight

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 28

Bonn (Ex. 1006), Fig. 1 (annotated).Paper No. 1 at 25; Ex. 1003 at ¶[104].

Shorting the second gate of Bonn’s dual-gate amplifier to 
ground would have provided advantages over a single-gate 

amplifier, including increased amplification, reduced 
feedback, and lower noise

Removing LO signal circuitry 
sets the second gate terminal 

to “a constant voltage at a 
value between Vdd and a 

drain.” Dr. Bernstein, ¶[104]
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#2

Ground 1: Modifying Bonn’s Downconverter Is Not Hindsight

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 29

Paper No. 15 at 7-9

Infineon’s reference Mil’Shtein
is irrelevant and does not teach 

away
• Mil’Shtein assessed the unity limit: the 

cutoff frequency above which there is 
no gain. Ex-2009, 185:13-186:1. 

• A constant-voltage second gate 
amplified signals below 5.5 GHz. Ex-
2006, 303. 

• Mil’Shtein only expresses a preference 
for the other three approaches when 
evaluating one parameter—cutoff 
frequency. Ex-2006, 302. 
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#3

Ground 1: Bonn’s Figure 7 Would Function As an Amplifier

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 30

Bonn discloses using Figure 7 for signal amplification including 
adjusting parameters for different applications

Bonn (Ex. 1006), 11:26-37

Explicit disclosure for 
adjusting parameters for 

amplification

Paper No. 14 at 10-30; Paper No. 15 at 3-14.
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Ground 1: Bonn’s Figure 7 Would Function As an Amplifier

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 31

Patent Owner cites no authority to disregard “the permissive 
word ‘can’ in describing the presence of the nonconductive 

sections” and limit Bonn to a preferred configuration. See Paper 
No. 14 at 22.Bonn (Ex. 1006), 9:12-27

Infineon is wrong because Bonn is not limited 
to a preferred embodiment

• Patent Owner incorrectly relies on preferred 
embodiment

• Bonn’s non-conductive sections are optional and 
individually adjustable under both gates when present

• Some embodiments would not have had smaller 
current carrying capacity in the first gate

• Bonn teaches embodiments with larger current capacity 
in the first gate

Paper No. 14 at 19-24; Paper No. 15 at 10-12; Ex-2009, 96:7-98:6.

#3
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Ground 1: Bonn’s Figure 7 Would Function As an Amplifier

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 32

Paper No. 14, 21.

Optional and fully 
configurable

Bonn discloses that the current carrying capacity of the first gate 
may be smaller or larger than the second gate

Bonn (Ex. 1006), 5:37-40

Bonn (Ex. 1006), 7:22-28

Bonn’s dual gate signal amplifier 
plainly includes Figure 7 and does not 

exclude it due to unequal current 
carrying capacity

Paper No. 14 at 19-24; Paper No. 15 at 10-12; Ex-2009, 96:7-98:6.

#3

Bonn never discusses 
current carrying capacity 
of the gates of Figure 7
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Innoscience’s ArgumentsInfineon’s Arguments:

1. Bonn’s modifications are not hindsight because 
Bonn discloses tailoring its device to amplification

1. Bonn’s modification is hindsight

2. By teaching to remove signal mixing 
amplification, Bonn teaches connecting its second 
gate to constant voltage which provides advantages 
over a single-gate amplifier

2. Bonn does not each connecting second gate to 
constant voltage

3. Bonn’s intended purpose is signal amplification3. Bonn’s modification to achieve signal 
amplification is unsatisfactory for intended purpose

’003 Patent Ground 1: Infineon’s 3 Arguments Are Based on 
Bonn’s Modification

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 33

Bonn teaches that its “dual gate FET structure . . . can be tailored to 
provide superior performance . . . [for] high frequency signal 

amplification.”
Paper No. 14 at 10-30; Paper No. 15 at 3-14.

#1

#2

#3
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Ground 1: Bonn in view of Mizuta

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 34

LimitationBonn + Mizuta

[1PRE] A merged cascode transistor circuit comprising:✓
[1A] an input voltage signal source having an input voltage signal;

[1B] a constant voltage source having a predetermined constant voltage;

[1C] a merged cascode transistor comprising:

[1C1] a semiconductor element;

[1C2] a source electrode electrically connected to a top surface of the semiconductor element;

[1C3] a drain electrode electrically connected to the top surface of the semiconductor element and spaced 
laterally away from the source electrode;

[1C4] a first gate positioned between the source electrode and the drain electrode and coupled to the 
semiconductor element to form a first portion of the transistor; and

[1C5] a second gate positioned adjacent to the first gate, and between the source electrode and the drain 
electrode to form a second portion of the
transistor, wherein the second gate includes a field plate and is also coupled to the semiconductor element;

[1C6] wherein the first gate is connected to the input voltage signal source such that conduction of the first 
portion of the transistor is based on a value of the input voltage signal and

[1C7] the second gate is connected to the constant voltage source such that the second portion of the 
transistor conducts until a voltage difference
between the predetermined constant voltage and a voltage at a node in the semiconductor element 
between the first portion and the second
portion of the transistor reaches a predetermined level,

[1C8] wherein the first portion of the transistor is an enhancement mode transistor and the second portion 
of the transistor is a depletion mode transistor, and

[1C9] wherein a drain region of the enhancement mode transistor is merged with a source region of the 
depletion mode transistor at the node in the semiconductor element. Bonn (Ex. 1006), Fig. 1 (annotated).

Paper No. 1 at 29-30.
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Ground 1: Bonn in view of Mizuta

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 35

LimitationBonn + Mizuta

[1PRE] A merged cascode transistor circuit comprising:✓
[1A] an input voltage signal source having an input voltage signal;✓
[1B] a constant voltage source having a predetermined constant voltage;

[1C] a merged cascode transistor comprising:

[1C1] a semiconductor element;

[1C2] a source electrode electrically connected to a top surface of the semiconductor element;

[1C3] a drain electrode electrically connected to the top surface of the semiconductor element and spaced 
laterally away from the source electrode;

[1C4] a first gate positioned between the source electrode and the drain electrode and coupled to the 
semiconductor element to form a first portion of the transistor; and

[1C5] a second gate positioned adjacent to the first gate, and between the source electrode and the drain 
electrode to form a second portion of the
transistor, wherein the second gate includes a field plate and is also coupled to the semiconductor element;

[1C6] wherein the first gate is connected to the input voltage signal source such that conduction of the first 
portion of the transistor is based on a value of the input voltage signal and

[1C7] the second gate is connected to the constant voltage source such that the second portion of the 
transistor conducts until a voltage difference
between the predetermined constant voltage and a voltage at a node in the semiconductor element 
between the first portion and the second
portion of the transistor reaches a predetermined level,

[1C8] wherein the first portion of the transistor is an enhancement mode transistor and the second portion 
of the transistor is a depletion mode transistor, and

[1C9] wherein a drain region of the enhancement mode transistor is merged with a source region of the 
depletion mode transistor at the node in the semiconductor element.

Bonn (Ex. 1006), Fig. 1 (annotated).

Paper No. 1 at 30-31.
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Ground 1: Bonn in view of Mizuta

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 36

LimitationBonn + Mizuta

[1PRE] A merged cascode transistor circuit comprising:✓
[1A] an input voltage signal source having an input voltage signal;✓
[1B] a constant voltage source having a predetermined constant voltage;✓
[1C] a merged cascode transistor comprising:

[1C1] a semiconductor element;

[1C2] a source electrode electrically connected to a top surface of the semiconductor element;

[1C3] a drain electrode electrically connected to the top surface of the semiconductor element and spaced 
laterally away from the source electrode;

[1C4] a first gate positioned between the source electrode and the drain electrode and coupled to the 
semiconductor element to form a first portion of the transistor; and

[1C5] a second gate positioned adjacent to the first gate, and between the source electrode and the drain 
electrode to form a second portion of the
transistor, wherein the second gate includes a field plate and is also coupled to the semiconductor element;

[1C6] wherein the first gate is connected to the input voltage signal source such that conduction of the first 
portion of the transistor is based on a value of the input voltage signal and

[1C7] the second gate is connected to the constant voltage source such that the second portion of the 
transistor conducts until a voltage difference
between the predetermined constant voltage and a voltage at a node in the semiconductor element 
between the first portion and the second
portion of the transistor reaches a predetermined level,

[1C8] wherein the first portion of the transistor is an enhancement mode transistor and the second portion 
of the transistor is a depletion mode transistor, and

[1C9] wherein a drain region of the enhancement mode transistor is merged with a source region of the 
depletion mode transistor at the node in the semiconductor element.

Bonn (Ex. 1006), Fig. 1 (annotated).

Paper No. 1 at 31-32.
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Ground 1: Bonn in view of Mizuta

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 37

LimitationBonn + Mizuta

[1PRE] A merged cascode transistor circuit comprising:✓
[1A] an input voltage signal source having an input voltage signal;✓
[1B] a constant voltage source having a predetermined constant voltage;✓
[1C] a merged cascode transistor comprising:✓
[1C1] a semiconductor element;

[1C2] a source electrode electrically connected to a top surface of the semiconductor element;

[1C3] a drain electrode electrically connected to the top surface of the semiconductor element and spaced 
laterally away from the source electrode;

[1C4] a first gate positioned between the source electrode and the drain electrode and coupled to the 
semiconductor element to form a first portion of the transistor; and

[1C5] a second gate positioned adjacent to the first gate, and between the source electrode and the drain 
electrode to form a second portion of the
transistor, wherein the second gate includes a field plate and is also coupled to the semiconductor element;

[1C6] wherein the first gate is connected to the input voltage signal source such that conduction of the first 
portion of the transistor is based on a value of the input voltage signal and

[1C7] the second gate is connected to the constant voltage source such that the second portion of the 
transistor conducts until a voltage difference
between the predetermined constant voltage and a voltage at a node in the semiconductor element 
between the first portion and the second
portion of the transistor reaches a predetermined level,

[1C8] wherein the first portion of the transistor is an enhancement mode transistor and the second portion 
of the transistor is a depletion mode transistor, and

[1C9] wherein a drain region of the enhancement mode transistor is merged with a source region of the 
depletion mode transistor at the node in the semiconductor element.

Bonn (Ex. 1006), Figs. 1, 7 (annotated).

Paper No. 1 at 33-34.
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Ground 1: Bonn in view of Mizuta

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 38

LimitationBonn + Mizuta

[1PRE] A merged cascode transistor circuit comprising:✓
[1A] an input voltage signal source having an input voltage signal;✓
[1B] a constant voltage source having a predetermined constant voltage;✓
[1C] a merged cascode transistor comprising:✓
[1C1] a semiconductor element;✓
[1C2] a source electrode electrically connected to a top surface of the semiconductor element;✓
[1C3] a drain electrode electrically connected to the top surface of the semiconductor element and spaced 
laterally away from the source electrode;

✓

[1C4] a first gate positioned between the source electrode and the drain electrode and coupled to the 
semiconductor element to form a first portion of the transistor; and

[1C5] a second gate positioned adjacent to the first gate, and between the source electrode and the drain 
electrode to form a second portion of the
transistor, wherein the second gate includes a field plate and is also coupled to the semiconductor element;

[1C6] wherein the first gate is connected to the input voltage signal source such that conduction of the first 
portion of the transistor is based on a value of the input voltage signal and

[1C7] the second gate is connected to the constant voltage source such that the second portion of the 
transistor conducts until a voltage difference
between the predetermined constant voltage and a voltage at a node in the semiconductor element 
between the first portion and the second
portion of the transistor reaches a predetermined level,

[1C8] wherein the first portion of the transistor is an enhancement mode transistor and the second portion 
of the transistor is a depletion mode transistor, and

[1C9] wherein a drain region of the enhancement mode transistor is merged with a source region of the 
depletion mode transistor at the node in the semiconductor element.

Bonn (Ex. 1006), Fig. 7 (annotated).

Paper No. 1 at 34-35.
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Ground 1: Bonn in view of Mizuta

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 39

LimitationBonn + Mizuta

[1PRE] A merged cascode transistor circuit comprising:✓
[1A] an input voltage signal source having an input voltage signal;✓
[1B] a constant voltage source having a predetermined constant voltage;✓
[1C] a merged cascode transistor comprising:✓
[1C1] a semiconductor element;✓
[1C2] a source electrode electrically connected to a top surface of the semiconductor element;✓
[1C3] a drain electrode electrically connected to the top surface of the semiconductor element and spaced 
laterally away from the source electrode;

✓

[1C4] a first gate positioned between the source electrode and the drain electrode and coupled to the 
semiconductor element to form a first portion of the transistor; and

✓

[1C5] a second gate positioned adjacent to the first gate, and between the source electrode and the drain 
electrode to form a second portion of the
transistor, wherein the second gate includes a field plate and is also coupled to the semiconductor element;

[1C6] wherein the first gate is connected to the input voltage signal source such that conduction of the first 
portion of the transistor is based on a value of the input voltage signal and

[1C7] the second gate is connected to the constant voltage source such that the second portion of the 
transistor conducts until a voltage difference
between the predetermined constant voltage and a voltage at a node in the semiconductor element 
between the first portion and the second
portion of the transistor reaches a predetermined level,

[1C8] wherein the first portion of the transistor is an enhancement mode transistor and the second portion 
of the transistor is a depletion mode transistor, and

[1C9] wherein a drain region of the enhancement mode transistor is merged with a source region of the 
depletion mode transistor at the node in the semiconductor element.

Bonn (Ex. 1006), Fig. 7 (annotated).

Paper No. 1 at 35-36.
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Ground 1: Bonn in view of Mizuta

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 40

LimitationBonn + Mizuta

[1PRE] A merged cascode transistor circuit comprising:✓
[1A] an input voltage signal source having an input voltage signal;✓
[1B] a constant voltage source having a predetermined constant voltage;✓
[1C] a merged cascode transistor comprising:✓
[1C1] a semiconductor element;✓
[1C2] a source electrode electrically connected to a top surface of the semiconductor element;✓
[1C3] a drain electrode electrically connected to the top surface of the semiconductor element and spaced 
laterally away from the source electrode;

✓

[1C4] a first gate positioned between the source electrode and the drain electrode and coupled to the 
semiconductor element to form a first portion of the transistor; and

✓

[1C5] a second gate positioned adjacent to the first gate, and between the source electrode and the drain 
electrode to form a second portion of the transistor, wherein the second gate includes a field plate and is 
also coupled to the semiconductor element;

✓

[1C6] wherein the first gate is connected to the input voltage signal source such that conduction of the first 
portion of the transistor is based on a value of the input voltage signal and

[1C7] the second gate is connected to the constant voltage source such that the second portion of the 
transistor conducts until a voltage difference
between the predetermined constant voltage and a voltage at a node in the semiconductor element 
between the first portion and the second
portion of the transistor reaches a predetermined level,

[1C8] wherein the first portion of the transistor is an enhancement mode transistor and the second portion 
of the transistor is a depletion mode transistor, and

[1C9] wherein a drain region of the enhancement mode transistor is merged with a source region of the 
depletion mode transistor at the node in the semiconductor element.

Bonn (Ex. 1006), Fig. 7 (annotated).

Paper No. 1 at 36-38.

Infineon does not 
dispute it would 

have been obvious 
to use Mizuta’s field 

plate
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Ground 1: Bonn in view of Mizuta

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 41

LimitationBonn + Mizuta

[1PRE] A merged cascode transistor circuit comprising:✓
[1A] an input voltage signal source having an input voltage signal;✓
[1B] a constant voltage source having a predetermined constant voltage;✓
[1C] a merged cascode transistor comprising:✓
[1C1] a semiconductor element;✓
[1C2] a source electrode electrically connected to a top surface of the semiconductor element;✓
[1C3] a drain electrode electrically connected to the top surface of the semiconductor element and spaced 
laterally away from the source electrode;

✓

[1C4] a first gate positioned between the source electrode and the drain electrode and coupled to the 
semiconductor element to form a first portion of the transistor; and

✓

[1C5] a second gate positioned adjacent to the first gate, and between the source electrode and the drain 
electrode to form a second portion of the transistor, wherein the second gate includes a field plate and is 
also coupled to the semiconductor element;

✓

[1C6] wherein the first gate is connected to the input voltage signal source such that conduction of the first 
portion of the transistor is based on a value of the input voltage signal and

✓

[1C7] the second gate is connected to the constant voltage source such that the second portion of the 
transistor conducts until a voltage difference
between the predetermined constant voltage and a voltage at a node in the semiconductor element 
between the first portion and the second
portion of the transistor reaches a predetermined level,

[1C8] wherein the first portion of the transistor is an enhancement mode transistor and the second portion 
of the transistor is a depletion mode transistor, and

[1C9] wherein a drain region of the enhancement mode transistor is merged with a source region of the 
depletion mode transistor at the node in the semiconductor element.

Bonn (Ex. 1006), Figs. 1, 7 (annotated).

Paper No. 1 at 39-40.
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Ground 1: Bonn in view of Mizuta

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 42

LimitationBonn + Mizuta

[1PRE] A merged cascode transistor circuit comprising:✓
[1A] an input voltage signal source having an input voltage signal;✓
[1B] a constant voltage source having a predetermined constant voltage;✓
[1C] a merged cascode transistor comprising:✓
[1C1] a semiconductor element;✓
[1C2] a source electrode electrically connected to a top surface of the semiconductor element;✓
[1C3] a drain electrode electrically connected to the top surface of the semiconductor element and spaced 
laterally away from the source electrode;

✓

[1C4] a first gate positioned between the source electrode and the drain electrode and coupled to the 
semiconductor element to form a first portion of the transistor; and

✓

[1C5] a second gate positioned adjacent to the first gate, and between the source electrode and the drain 
electrode to form a second portion of the
transistor, wherein the second gate includes a field plate and is also coupled to the semiconductor element;

✓

[1C6] wherein the first gate is connected to the input voltage signal source such that conduction of the first 
portion of the transistor is based on a value of the input voltage signal and

✓

[1C7] the second gate is connected to the constant voltage source such that the second portion of the 
transistor conducts until a voltage difference between the predetermined constant voltage and a voltage at 
a node in the semiconductor element between the first portion and the second portion of the transistor 
reaches a predetermined level,

✓

[1C8] wherein the first portion of the transistor is an enhancement mode transistor and the second portion 
of the transistor is a depletion mode transistor, and

[1C9] wherein a drain region of the enhancement mode transistor is merged with a source region of the 
depletion mode transistor at the node in the semiconductor element.

Bonn (Ex. 1006), Figs. 1, 7 (annotated).

Paper No. 1 at 40-45.
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Ground 1: Bonn in view of Mizuta

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 43

LimitationBonn + Mizuta

[1PRE] A merged cascode transistor circuit comprising:✓
[1A] an input voltage signal source having an input voltage signal;✓
[1B] a constant voltage source having a predetermined constant voltage;✓
[1C] a merged cascode transistor comprising:✓
[1C1] a semiconductor element;✓
[1C2] a source electrode electrically connected to a top surface of the semiconductor element;✓
[1C3] a drain electrode electrically connected to the top surface of the semiconductor element and spaced 
laterally away from the source electrode;

✓

[1C4] a first gate positioned between the source electrode and the drain electrode and coupled to the 
semiconductor element to form a first portion of the transistor; and

✓

[1C5] a second gate positioned adjacent to the first gate, and between the source electrode and the drain 
electrode to form a second portion of the transistor, wherein the second gate includes a field plate and is 
also coupled to the semiconductor element;

✓

[1C6] wherein the first gate is connected to the input voltage signal source such that conduction of the first 
portion of the transistor is based on a value of the input voltage signal and

✓

[1C7] the second gate is connected to the constant voltage source such that the second portion of the 
transistor conducts until a voltage difference
between the predetermined constant voltage and a voltage at a node in the semiconductor element 
between the first portion and the second
portion of the transistor reaches a predetermined level,

✓

[1C8] wherein the first portion of the transistor is an enhancement mode transistor and the second portion 
of the transistor is a depletion mode transistor, and

✓

[1C9] wherein a drain region of the enhancement mode transistor is merged with a source region of the 
depletion mode transistor at the node in the semiconductor element.

Bonn (Ex. 1006), Fig. 7 (annotated).

Paper No. 1 at 45-46.
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Ground 1: Bonn in view of Mizuta

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 44

LimitationBonn + Mizuta

[1PRE] A merged cascode transistor circuit comprising:✓
[1A] an input voltage signal source having an input voltage signal;✓
[1B] a constant voltage source having a predetermined constant voltage;✓
[1C] a merged cascode transistor comprising:✓
[1C1] a semiconductor element;✓
[1C2] a source electrode electrically connected to a top surface of the semiconductor element;✓
[1C3] a drain electrode electrically connected to the top surface of the semiconductor element and spaced 
laterally away from the source electrode;

✓

[1C4] a first gate positioned between the source electrode and the drain electrode and coupled to the 
semiconductor element to form a first portion of the transistor; and

✓

[1C5] a second gate positioned adjacent to the first gate, and between the source electrode and the drain 
electrode to form a second portion of the transistor, wherein the second gate includes a field plate and is 
also coupled to the semiconductor element;

✓

[1C6] wherein the first gate is connected to the input voltage signal source such that conduction of the first 
portion of the transistor is based on a value of the input voltage signal and

✓

[1C7] the second gate is connected to the constant voltage source such that the second portion of the 
transistor conducts until a voltage difference
between the predetermined constant voltage and a voltage at a node in the semiconductor element 
between the first portion and the second
portion of the transistor reaches a predetermined level,

✓

[1C8] wherein the first portion of the transistor is an enhancement mode transistor and the second portion 
of the transistor is a depletion mode transistor, and

✓

[1C9] wherein a drain region of the enhancement mode transistor is merged with a source region of the 
depletion mode transistor at the node in the semiconductor element.

✓

Bonn (Ex. 1006), Figs. 1, 7 (annotated).

Paper No. 1 at 46-48.
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Ground 2: Bonn-Ren-Mishra renders obvious claims 1-16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Paper No. 1 at 6, 48-82.

Prior ArtBasisChallenged ClaimsGround

Bonn and Mizuta§ 10311

Bonn, Ren, and Mishra§ 1031-162

Mishra and Ren§ 1031-163

Bonn Grounds

Mishra Ground

45

To find claims 1-16 invalid over Bonn, Ren, and Mishra (Ground 2), the Board need 
only: 

 Agree that Bonn teaches that its “dual gate FET structure . . . can be tailored to 
provide superior performance . . . [for] high frequency signal amplification.”

 Agree Bonn’s dual-gate transistor would have been made out of GaN for benefits 
that both parties agree would be better to make out GaN GaAs
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’003 Patent Ground 2: Bonn-Ren-Mishra renders obvious claims 1-16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

LimitationBonn + Ren + Mishra

[1PRE] A merged cascode transistor circuit comprising:✓
[1A] an input voltage signal source having an input voltage signal;✓
[1B] a constant voltage source having a predetermined constant voltage;✓
[1C] a merged cascode transistor comprising:✓
[1C1] a semiconductor element;✓
[1C2] a source electrode electrically connected to a top surface of the semiconductor element;✓
[1C3] a drain electrode electrically connected to the top surface of the semiconductor element and spaced laterally away from the source 
electrode;

✓

[1C4] a first gate positioned between the source electrode and the drain electrode and coupled to the semiconductor element to form a first 
portion of the transistor; and

✓

[1C5] a second gate positioned adjacent to the first gate, and between the source electrode and the drain electrode to form a second portion of the
transistor, wherein the second gate includes a field plate and is also coupled to the semiconductor element;

✓

[1C6] wherein the first gate is connected to the input voltage signal source such that conduction of the first portion of the transistor is based on a 
value of the input voltage signal and

✓

[1C7] the second gate is connected to the constant voltage source such that the second portion of the transistor conducts until a voltage difference
between the predetermined constant voltage and a voltage at a node in the semiconductor element between the first portion and the second
portion of the transistor reaches a predetermined level,

✓

[1C8] wherein the first portion of the transistor is an enhancement mode transistor and the second portion of the transistor is a depletion mode 
transistor, and

✓

[1C9] wherein a drain region of the enhancement mode transistor is merged with a source region of the depletion mode transistor at the node in 
the semiconductor element.

✓

Paper No. 1 at 6, 48-82.
46

Mishra discloses a 
field plate

Ren discloses using 
GaN
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Innoscience’s ArgumentsInfineon’s Arguments:
1. Bonn instructs a POSITA to use its dual-gate 
structure for signal amplification for the reasons 
explained in Ground 1

1. Bonn’s express teaching of signal amplification 
should be ignored (from Ground 1)

2. POSITA would have applied state of the art of 
GaN technology in 2006 to Bonn’s 1996 device

2. Ren only discloses one gate, so a POSITA 
would not have made Bonn’s dual gate transistor 
out of GaN 

’003 Patent Ground 2: Bonn-Ren-Mishra renders obvious claims 1-16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 47
Paper No. 14 at 30-46; Paper No. 15 at 14-18.

#2

#1
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Innoscience’s ArgumentsInfineon’s Arguments:
1. Bonn instructs a POSITA to use its dual-gate 
structure for signal amplification for the reasons 
explained in Ground 1

1. Bonn’s express teaching of signal amplification 
should be ignored (from Ground 1)

2. POSITA would have applied state of the art of 
GaN technology in 2006 to Bonn’s 1996 device

2. Ren only discloses one gate, so a POSITA 
would not have made Bonn’s dual gate transistor 
out of GaN 

’003 Patent Ground 2: Bonn-Ren-Mishra renders obvious claims 1-16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 48
Paper No. 14 at 30-46; Paper No. 15 at 14-18.

#1

#2

Page 48 of 92



#2

’003 Patent Ground 2: Bonn-Ren-Mishra renders obvious claims 1-16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 49

Ren describes benefits of GaN, which are the 
same benefits Bonn calls for

Ren presents a solution to 
Bonn’s problems:
• Reduce gate leakage
• Higher saturation 

velocity
• Higher breakdown 

voltage
• Suitable for high-

frequency, high-
temperature, high-
power

Bonn (Ex. 1006), 11:26-37.Paper No. 1 at 50-54; Ex. 1008 at ¶[0005].

Benefits of 
GaN are 

undisputed
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’003 Patent Ground 2: Bonn-Ren-Mishra renders obvious claims 1-16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 50
Bonn (Ex. 1006), Fig. 7 (annotated).

Ren describes how to make GaN e-mode and d-
mode gates, allowing for easy implementation 

of Bonn’s Figure 7

Ren (Ex. 1008) at ¶[0014].

AlGaN layer

gate dielectric

GaN layer

#2

Bonn’s device 
contains 

individually 
adjustable e-
mode and d-

mode

Ren teaches to adjust thickness 
of AlGaN layer to make it e-

mode or d-mode

Paper No. 1 at 50-54; Paper No. 15 at 14-16.
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’003 Patent Ground 2: Bonn-Ren-Mishra renders obvious claims 1-16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 51

Ren (Ex. 1008) at ¶[0014].

A POSITA would have been motivated to make 
individual gate adjustments to Bonn’s dual-gate 

using Ren’s GaN techniques

Bonn and Ren both disclose 
using insulated gate FET (IGFET)  

structures

Bonn (Ex. 1006), 11:12-22.

#2

Ren’s simple approach: 
Thin = enhancement mode

Thick = depletion mode

Paper No. 1 at 50-54; Paper No. 15 at 14-16.
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’003 Patent Ground 2: Bonn-Ren-Mishra renders obvious claims 1-16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 52

Bonn (Ex. 1006), 11:12-22.

Bonn discloses varying depth, thickness, composition of 
both gates and Ren provides simple method of varying 

dielectric thickness to achieve e-mode, d-mode 

#2

Ren (Ex. 1008) at ¶[0014].

A POSITA would have adjusted the 
individual properties of each of Bonn’s 

gates using Ren’s GaN techniques
Paper No. 1 at 50-54; Paper No. 15 at 14-16.
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’003 Patent Ground 2: Bonn-Ren-Mishra renders obvious claims 1-16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 53

Ren (Ex. 1008) at ¶[0012].

Bonn and Ren both contain a gate dielectric 
layer

Bonn (Ex. 1006), 11:12-22.

AlGaN layer

gate dielectric

GaN layer

Ren discloses adjusting thickness of this 
layer to make the transistor either e-

mode or d-modePaper No. 1 at 50-54; Paper No. 15 at 14-16.

Bonn (Ex. 1006), Fig. 7 (annotated).

#2
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’003 Patent Ground 2: Bonn-Ren-Mishra renders obvious claims 1-16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 54

Infineon’s vague discussions on the state of 
the art fails to defeat Ground 2

AlGaN layer

gate dielectric

GaN layer

Paper No. 15 at 16-18; Paper No. 14 at 33-35.

#2

• Infineon’s assertions that the field of 
semiconductor technology “retains a strong 
element of trial and error” shows a POSITA would 
have used routine experimentation to combine 
Bonn, Ren, and Mishra. 

• The inventor’s statement that International 
Rectifier “deemed” making Gan e-mode transistors 
“a more difficult task” does not explain whether it 
was “more difficult” for business, cost, logistical, 
technical or other reasons, and does not support 
non-obviousness. 
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Innoscience’s ArgumentsInfineon’s Arguments:

1. Bonn instructs a POSITA to use its dual-gate 
structure for signal amplification for the reasons 
explained in Ground 1

1. Bonn cannot be modified for the reasons 
outlined in Ground 1

2. POSITA would have applied state of the art of 
GaN technology in 2006 to Bonn’s 1996 device

2. No reasonable expectation of success in 
remaking Bonn’s transistor out of GaN

’003 Patent Ground 2: Bonn-Ren-Mishra renders obvious claims 1-16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 55

Bonn’s dual-gate transistor can be modified to an 
amplifier and used with GaN, as taught by Ren

Paper No. 14 at 30-46; Paper No. 15 at 14-18.

#1

#2
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Ground 2: Bonn-Ren-Mishra

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 56

LimitationBonn + Mizuta

[1PRE] A merged cascode transistor circuit comprising:✓
[1A] an input voltage signal source having an input voltage signal;

[1B] a constant voltage source having a predetermined constant voltage;

[1C] a merged cascode transistor comprising:

[1C1] a semiconductor element;

[1C2] a source electrode electrically connected to a top surface of the semiconductor element;

[1C3] a drain electrode electrically connected to the top surface of the semiconductor element and spaced 
laterally away from the source electrode;

[1C4] a first gate positioned between the source electrode and the drain electrode and coupled to the 
semiconductor element to form a first portion of the transistor; and

[1C5] a second gate positioned adjacent to the first gate, and between the source electrode and the drain 
electrode to form a second portion of the
transistor, wherein the second gate includes a field plate and is also coupled to the semiconductor element;

[1C6] wherein the first gate is connected to the input voltage signal source such that conduction of the first 
portion of the transistor is based on a value of the input voltage signal and

[1C7] the second gate is connected to the constant voltage source such that the second portion of the 
transistor conducts until a voltage difference
between the predetermined constant voltage and a voltage at a node in the semiconductor element 
between the first portion and the second
portion of the transistor reaches a predetermined level,

[1C8] wherein the first portion of the transistor is an enhancement mode transistor and the second portion 
of the transistor is a depletion mode transistor, and

[1C9] wherein a drain region of the enhancement mode transistor is merged with a source region of the 
depletion mode transistor at the node in the semiconductor element. Bonn (Ex. 1006), Fig. 1 (annotated).

Paper No. 1 at 57-58.

Page 56 of 92



Ground 2: Bonn-Ren-Mishra

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 57

LimitationBonn + Mizuta

[1PRE] A merged cascode transistor circuit comprising:✓
[1A] an input voltage signal source having an input voltage signal;✓
[1B] a constant voltage source having a predetermined constant voltage;

[1C] a merged cascode transistor comprising:

[1C1] a semiconductor element;

[1C2] a source electrode electrically connected to a top surface of the semiconductor element;

[1C3] a drain electrode electrically connected to the top surface of the semiconductor element and spaced 
laterally away from the source electrode;

[1C4] a first gate positioned between the source electrode and the drain electrode and coupled to the 
semiconductor element to form a first portion of the transistor; and

[1C5] a second gate positioned adjacent to the first gate, and between the source electrode and the drain 
electrode to form a second portion of the
transistor, wherein the second gate includes a field plate and is also coupled to the semiconductor element;

[1C6] wherein the first gate is connected to the input voltage signal source such that conduction of the first 
portion of the transistor is based on a value of the input voltage signal and

[1C7] the second gate is connected to the constant voltage source such that the second portion of the 
transistor conducts until a voltage difference
between the predetermined constant voltage and a voltage at a node in the semiconductor element 
between the first portion and the second
portion of the transistor reaches a predetermined level,

[1C8] wherein the first portion of the transistor is an enhancement mode transistor and the second portion 
of the transistor is a depletion mode transistor, and

[1C9] wherein a drain region of the enhancement mode transistor is merged with a source region of the 
depletion mode transistor at the node in the semiconductor element. Bonn (Ex. 1006), Fig. 1 (annotated).

Paper No. 1 at 58-59.
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Ground 2: Bonn-Ren-Mishra

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 58

LimitationBonn + Mizuta

[1PRE] A merged cascode transistor circuit comprising:✓
[1A] an input voltage signal source having an input voltage signal;✓
[1B] a constant voltage source having a predetermined constant voltage;✓
[1C] a merged cascode transistor comprising:

[1C1] a semiconductor element;

[1C2] a source electrode electrically connected to a top surface of the semiconductor element;

[1C3] a drain electrode electrically connected to the top surface of the semiconductor element and spaced 
laterally away from the source electrode;

[1C4] a first gate positioned between the source electrode and the drain electrode and coupled to the 
semiconductor element to form a first portion of the transistor; and

[1C5] a second gate positioned adjacent to the first gate, and between the source electrode and the drain 
electrode to form a second portion of the
transistor, wherein the second gate includes a field plate and is also coupled to the semiconductor element;

[1C6] wherein the first gate is connected to the input voltage signal source such that conduction of the first 
portion of the transistor is based on a value of the input voltage signal and

[1C7] the second gate is connected to the constant voltage source such that the second portion of the 
transistor conducts until a voltage difference
between the predetermined constant voltage and a voltage at a node in the semiconductor element 
between the first portion and the second
portion of the transistor reaches a predetermined level,

[1C8] wherein the first portion of the transistor is an enhancement mode transistor and the second portion 
of the transistor is a depletion mode transistor, and

[1C9] wherein a drain region of the enhancement mode transistor is merged with a source region of the 
depletion mode transistor at the node in the semiconductor element. Bonn (Ex. 1006), Fig. 1 (annotated).

Paper No. 1 at 59-60.
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Ground 2: Bonn-Ren-Mishra

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 59

LimitationBonn + Mizuta

[1PRE] A merged cascode transistor circuit comprising:✓
[1A] an input voltage signal source having an input voltage signal;✓
[1B] a constant voltage source having a predetermined constant voltage;✓
[1C] a merged cascode transistor comprising:✓
[1C1] a semiconductor element;

[1C2] a source electrode electrically connected to a top surface of the semiconductor element;

[1C3] a drain electrode electrically connected to the top surface of the semiconductor element and spaced 
laterally away from the source electrode;

[1C4] a first gate positioned between the source electrode and the drain electrode and coupled to the 
semiconductor element to form a first portion of the transistor; and

[1C5] a second gate positioned adjacent to the first gate, and between the source electrode and the drain 
electrode to form a second portion of the
transistor, wherein the second gate includes a field plate and is also coupled to the semiconductor element;

[1C6] wherein the first gate is connected to the input voltage signal source such that conduction of the first 
portion of the transistor is based on a value of the input voltage signal and

[1C7] the second gate is connected to the constant voltage source such that the second portion of the 
transistor conducts until a voltage difference
between the predetermined constant voltage and a voltage at a node in the semiconductor element 
between the first portion and the second
portion of the transistor reaches a predetermined level,

[1C8] wherein the first portion of the transistor is an enhancement mode transistor and the second portion 
of the transistor is a depletion mode transistor, and

[1C9] wherein a drain region of the enhancement mode transistor is merged with a source region of the 
depletion mode transistor at the node in the semiconductor element.

AlGaN layer

GaN layer

Bonn (Ex. 1006), Fig. 7 (annotated).

Paper No. 1 at 60-62.
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Ground 2: Bonn-Ren-Mishra

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 60

LimitationBonn + Mizuta

[1PRE] A merged cascode transistor circuit comprising:✓
[1A] an input voltage signal source having an input voltage signal;✓
[1B] a constant voltage source having a predetermined constant voltage;✓
[1C] a merged cascode transistor comprising:✓
[1C1] a semiconductor element;✓
[1C2] a source electrode electrically connected to a top surface of the semiconductor element;✓
[1C3] a drain electrode electrically connected to the top surface of the semiconductor element and spaced 
laterally away from the source electrode;

✓

[1C4] a first gate positioned between the source electrode and the drain electrode and coupled to the 
semiconductor element to form a first portion of the transistor; and

[1C5] a second gate positioned adjacent to the first gate, and between the source electrode and the drain 
electrode to form a second portion of the
transistor, wherein the second gate includes a field plate and is also coupled to the semiconductor element;

[1C6] wherein the first gate is connected to the input voltage signal source such that conduction of the first 
portion of the transistor is based on a value of the input voltage signal and

[1C7] the second gate is connected to the constant voltage source such that the second portion of the 
transistor conducts until a voltage difference
between the predetermined constant voltage and a voltage at a node in the semiconductor element 
between the first portion and the second
portion of the transistor reaches a predetermined level,

[1C8] wherein the first portion of the transistor is an enhancement mode transistor and the second portion 
of the transistor is a depletion mode transistor, and

[1C9] wherein a drain region of the enhancement mode transistor is merged with a source region of the 
depletion mode transistor at the node in the semiconductor element.

Bonn (Ex. 1006), Fig. 7 (annotated).

AlGaN layer

GaN layer

Paper No. 1 at 62-63.
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Ground 2: Bonn-Ren-Mishra

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 61

LimitationBonn + Mizuta

[1PRE] A merged cascode transistor circuit comprising:✓
[1A] an input voltage signal source having an input voltage signal;✓
[1B] a constant voltage source having a predetermined constant voltage;✓
[1C] a merged cascode transistor comprising:✓
[1C1] a semiconductor element;✓
[1C2] a source electrode electrically connected to a top surface of the semiconductor element;✓
[1C3] a drain electrode electrically connected to the top surface of the semiconductor element and spaced 
laterally away from the source electrode;

✓

[1C4] a first gate positioned between the source electrode and the drain electrode and coupled to the 
semiconductor element to form a first portion of the transistor; and

✓

[1C5] a second gate positioned adjacent to the first gate, and between the source electrode and the drain 
electrode to form a second portion of the
transistor, wherein the second gate includes a field plate and is also coupled to the semiconductor element;

[1C6] wherein the first gate is connected to the input voltage signal source such that conduction of the first 
portion of the transistor is based on a value of the input voltage signal and

[1C7] the second gate is connected to the constant voltage source such that the second portion of the 
transistor conducts until a voltage difference
between the predetermined constant voltage and a voltage at a node in the semiconductor element 
between the first portion and the second
portion of the transistor reaches a predetermined level,

[1C8] wherein the first portion of the transistor is an enhancement mode transistor and the second portion 
of the transistor is a depletion mode transistor, and

[1C9] wherein a drain region of the enhancement mode transistor is merged with a source region of the 
depletion mode transistor at the node in the semiconductor element.

Bonn (Ex. 1006), Fig. 7 (annotated).

AlGaN layer

GaN layer

Paper No. 1 at 63-64.
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Ground 2: Bonn-Ren-Mishra

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 62

LimitationBonn + Mizuta

[1PRE] A merged cascode transistor circuit comprising:✓
[1A] an input voltage signal source having an input voltage signal;✓
[1B] a constant voltage source having a predetermined constant voltage;✓
[1C] a merged cascode transistor comprising:✓
[1C1] a semiconductor element;✓
[1C2] a source electrode electrically connected to a top surface of the semiconductor element;✓
[1C3] a drain electrode electrically connected to the top surface of the semiconductor element and spaced 
laterally away from the source electrode;

✓

[1C4] a first gate positioned between the source electrode and the drain electrode and coupled to the 
semiconductor element to form a first portion of the transistor; and

✓

[1C5] a second gate positioned adjacent to the first gate, and between the source electrode and the drain 
electrode to form a second portion of the transistor, wherein the second gate includes a field plate and is 
also coupled to the semiconductor element;

✓

[1C6] wherein the first gate is connected to the input voltage signal source such that conduction of the first 
portion of the transistor is based on a value of the input voltage signal and

[1C7] the second gate is connected to the constant voltage source such that the second portion of the 
transistor conducts until a voltage difference
between the predetermined constant voltage and a voltage at a node in the semiconductor element 
between the first portion and the second
portion of the transistor reaches a predetermined level,

[1C8] wherein the first portion of the transistor is an enhancement mode transistor and the second portion 
of the transistor is a depletion mode transistor, and

[1C9] wherein a drain region of the enhancement mode transistor is merged with a source region of the 
depletion mode transistor at the node in the semiconductor element.

Bonn (Ex. 1006), Fig. 7 (annotated).

AlGaN layer

GaN layer

Paper No. 1 at 64-66.
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Ground 2: Bonn-Ren-Mishra

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 63

LimitationBonn + Mizuta

[1PRE] A merged cascode transistor circuit comprising:✓
[1A] an input voltage signal source having an input voltage signal;✓
[1B] a constant voltage source having a predetermined constant voltage;✓
[1C] a merged cascode transistor comprising:✓
[1C1] a semiconductor element;✓
[1C2] a source electrode electrically connected to a top surface of the semiconductor element;✓
[1C3] a drain electrode electrically connected to the top surface of the semiconductor element and spaced 
laterally away from the source electrode;

✓

[1C4] a first gate positioned between the source electrode and the drain electrode and coupled to the 
semiconductor element to form a first portion of the transistor; and

✓

[1C5] a second gate positioned adjacent to the first gate, and between the source electrode and the drain 
electrode to form a second portion of the transistor, wherein the second gate includes a field plate and is 
also coupled to the semiconductor element;

✓

[1C6] wherein the first gate is connected to the input voltage signal source such that conduction of the first 
portion of the transistor is based on a value of the input voltage signal and

✓

[1C7] the second gate is connected to the constant voltage source such that the second portion of the 
transistor conducts until a voltage difference
between the predetermined constant voltage and a voltage at a node in the semiconductor element 
between the first portion and the second
portion of the transistor reaches a predetermined level,

[1C8] wherein the first portion of the transistor is an enhancement mode transistor and the second portion 
of the transistor is a depletion mode transistor, and

[1C9] wherein a drain region of the enhancement mode transistor is merged with a source region of the 
depletion mode transistor at the node in the semiconductor element.

Bonn (Ex. 1006), Fig. 7 (annotated).

AlGaN layer

GaN layer

Paper No. 1 at 66-67.
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Ground 2: Bonn-Ren-Mishra

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 64

LimitationBonn + Mizuta

[1PRE] A merged cascode transistor circuit comprising:✓
[1A] an input voltage signal source having an input voltage signal;✓
[1B] a constant voltage source having a predetermined constant voltage;✓
[1C] a merged cascode transistor comprising:✓
[1C1] a semiconductor element;✓
[1C2] a source electrode electrically connected to a top surface of the semiconductor element;✓
[1C3] a drain electrode electrically connected to the top surface of the semiconductor element and spaced 
laterally away from the source electrode;

✓

[1C4] a first gate positioned between the source electrode and the drain electrode and coupled to the 
semiconductor element to form a first portion of the transistor; and

✓

[1C5] a second gate positioned adjacent to the first gate, and between the source electrode and the drain 
electrode to form a second portion of the
transistor, wherein the second gate includes a field plate and is also coupled to the semiconductor element;

✓

[1C6] wherein the first gate is connected to the input voltage signal source such that conduction of the first 
portion of the transistor is based on a value of the input voltage signal and

✓

[1C7] the second gate is connected to the constant voltage source such that the second portion of the 
transistor conducts until a voltage difference between the predetermined constant voltage and a voltage at 
a node in the semiconductor element between the first portion and the second portion of the transistor 
reaches a predetermined level,

✓

[1C8] wherein the first portion of the transistor is an enhancement mode transistor and the second portion 
of the transistor is a depletion mode transistor, and

[1C9] wherein a drain region of the enhancement mode transistor is merged with a source region of the 
depletion mode transistor at the node in the semiconductor element.

Bonn (Ex. 1006), Figs. 1, 7 (annotated).

Paper No. 1 at 67-69.
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Ground 2: Bonn-Ren-Mishra

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 65

LimitationBonn + Mizuta

[1PRE] A merged cascode transistor circuit comprising:✓
[1A] an input voltage signal source having an input voltage signal;✓
[1B] a constant voltage source having a predetermined constant voltage;✓
[1C] a merged cascode transistor comprising:✓
[1C1] a semiconductor element;✓
[1C2] a source electrode electrically connected to a top surface of the semiconductor element;✓
[1C3] a drain electrode electrically connected to the top surface of the semiconductor element and spaced 
laterally away from the source electrode;

✓

[1C4] a first gate positioned between the source electrode and the drain electrode and coupled to the 
semiconductor element to form a first portion of the transistor; and

✓

[1C5] a second gate positioned adjacent to the first gate, and between the source electrode and the drain 
electrode to form a second portion of the transistor, wherein the second gate includes a field plate and is 
also coupled to the semiconductor element;

✓

[1C6] wherein the first gate is connected to the input voltage signal source such that conduction of the first 
portion of the transistor is based on a value of the input voltage signal and

✓

[1C7] the second gate is connected to the constant voltage source such that the second portion of the 
transistor conducts until a voltage difference
between the predetermined constant voltage and a voltage at a node in the semiconductor element 
between the first portion and the second
portion of the transistor reaches a predetermined level,

✓

[1C8] wherein the first portion of the transistor is an enhancement mode transistor and the second portion 
of the transistor is a depletion mode transistor, and

✓

[1C9] wherein a drain region of the enhancement mode transistor is merged with a source region of the 
depletion mode transistor at the node in the semiconductor element.

Bonn (Ex. 1006), Fig. 7 (annotated).

AlGaN layer

GaN layer

Paper No. 1 at 69-70.
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Ground 2: Bonn-Ren-Mishra

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 66

LimitationBonn + Mizuta

[1PRE] A merged cascode transistor circuit comprising:✓
[1A] an input voltage signal source having an input voltage signal;✓
[1B] a constant voltage source having a predetermined constant voltage;✓
[1C] a merged cascode transistor comprising:✓
[1C1] a semiconductor element;✓
[1C2] a source electrode electrically connected to a top surface of the semiconductor element;✓
[1C3] a drain electrode electrically connected to the top surface of the semiconductor element and spaced 
laterally away from the source electrode;

✓

[1C4] a first gate positioned between the source electrode and the drain electrode and coupled to the 
semiconductor element to form a first portion of the transistor; and

✓

[1C5] a second gate positioned adjacent to the first gate, and between the source electrode and the drain 
electrode to form a second portion of the transistor, wherein the second gate includes a field plate and is 
also coupled to the semiconductor element;

✓

[1C6] wherein the first gate is connected to the input voltage signal source such that conduction of the first 
portion of the transistor is based on a value of the input voltage signal and

✓

[1C7] the second gate is connected to the constant voltage source such that the second portion of the 
transistor conducts until a voltage difference
between the predetermined constant voltage and a voltage at a node in the semiconductor element 
between the first portion and the second
portion of the transistor reaches a predetermined level,

✓

[1C8] wherein the first portion of the transistor is an enhancement mode transistor and the second portion 
of the transistor is a depletion mode transistor, and

✓

[1C9] wherein a drain region of the enhancement mode transistor is merged with a source region of the 
depletion mode transistor at the node in the semiconductor element.

✓

Bonn (Ex. 1006), Figs. 1, 7 (annotated).

Paper No. 1 at 70-71.
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Ground 3: Mishra-Ren renders obvious claims 1-16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Paper No. 1 at 82-114; Mishra (Ex. 1009), Figs. 5, 10.

Prior ArtBasisChallenged ClaimsGround

Bonn and Mizuta§ 10311

Bonn, Ren, and Mishra§ 1031-162

Mishra and Ren§ 1031-163

Bonn Grounds

Mishra Ground

67

To find claims 1-16 invalid over Mishra and Ren (Ground 3), the Board need only: 

 Agree that Mishra discloses a dual-gate transistor in a cascode arrangement
 Agree that it would have been obvious to select the first stage as enhancement 

mode

node
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Ground 3: Mishra-Ren renders obvious claims 1-16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 68

Mishra discloses an arrangement with “a single transistor 
with a dual gate structure”

Mishra (Ex. 1009) at ¶ [0062].

node

22
Accused device and 

Mishra have the same 
overlapping, source-

connected field plate and 
node

Paper No. 1 at 82-114; Paper No. 15 at 18-23. Mishra (Ex. 1009), Figs. 5, 10.
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Ground 3: Mishra-Ren renders obvious claims 1-16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

LimitationBonn + Ren + Mishra

[1PRE] A merged cascode transistor circuit comprising:✓
[1A] an input voltage signal source having an input voltage signal;✓
[1B] a constant voltage source having a predetermined constant voltage;✓
[1C] a merged cascode transistor comprising:✓
[1C1] a semiconductor element;✓
[1C2] a source electrode electrically connected to a top surface of the semiconductor element;✓
[1C3] a drain electrode electrically connected to the top surface of the semiconductor element and spaced laterally away from the source 
electrode;

✓

[1C4] a first gate positioned between the source electrode and the drain electrode and coupled to the semiconductor element to form a first 
portion of the transistor; and

✓

[1C5] a second gate positioned adjacent to the first gate, and between the source electrode and the drain electrode to form a second portion of the
transistor, wherein the second gate includes a field plate and is also coupled to the semiconductor element;

✓

[1C6] wherein the first gate is connected to the input voltage signal source such that conduction of the first portion of the transistor is based on a 
value of the input voltage signal and

✓

[1C7] the second gate is connected to the constant voltage source such that the second portion of the transistor conducts until a voltage difference
between the predetermined constant voltage and a voltage at a node in the semiconductor element between the first portion and the second
portion of the transistor reaches a predetermined level,

✓

[1C8] wherein the first portion of the transistor is an enhancement mode transistor and the second portion of the transistor is a depletion mode 
transistor, and

✓

[1C9] wherein a drain region of the enhancement mode transistor is merged with a source region of the depletion mode transistor at the node in 
the semiconductor element.

✓

Paper No. 1 at 82-114.
69

Mishra discloses a 
dual gate transistor 

in cascode
arrangement

Ren discloses using 
GaN
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Innoscience’s 
Arguments:

Infineon’s 
Arguments:

1. Mishra discloses “a single 
transistor with a dual gate 
structure.” Mishra, [0062].

1. Mishra [0062] has 
no effect, it does not 
disclose a dual-gate 
structure

2. There are only two 
choices, e-mode or d-mode, 
and a POSITA would have 
found it obvious to choose e-
mode because it improves 
safety and performance at 
high frequency amplification

2. POSITA would not 
have selected an e-
mode first stage
transistor

Ground 3: Mishra-Ren renders obvious claims 1-16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 70

Ex. 1009 at ¶ [0062].

Ex. 2009 (Berstein deposition), 11:8-9.

Paper No. 14 at 46-76; Paper No. 15 at 18-23.

#1

#2
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Ground 3: Mishra-Ren renders obvious claims 1-16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 71

Mishra’s dual gate transistor teaching applies to Figure 5

second portion

Mishra (Ex. 1009) at ¶ [0044]

Mishra teaches connecting its field 
plate to source, which makes a dual 

gate device with claimed second gate

Paper No. 15 at 18-23; Paper No 1 at 94-95.

Mishra (Ex. 1009), Fig. 5 (annotated).

#1
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Ground 3: Mishra-Ren renders obvious claims 1-16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 72

Mishra discloses more detail than the ’003 patent, 
including transistor structure and how to make and 

operate transistors 

Prior art that provided a “level of detail 
similar to” the patent was enabling. 
Motorola, Inc. v. Interdigital Tech. Corp., 
121 F.3d 1461 (Fed. Cir. 1997)

Paper No. 15 at 19-21.

Mishra discloses many details on 
how to implement its gates

Mishra (Ex. 1009) at ¶ [0036].

Mishra (Ex. 1009) at ¶ [0029].

#1
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Ground 3: Mishra-Ren renders obvious claims 1-16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 73

Mishra discloses a source connected field plate, which is 
the second gate under Infineon’s theories

Paper No. 1 at 27, 82-83; Paper No. 15 at 21-24; Mishra at [0029], [0053], [0063]

#1

• Field plates can “be connected to the source contact in 
many different ways.” Mishra, [0063]. 

• Mishra discloses that conductive vias connect field 
plates to other structures. Mishra, [0040], [0044], 
[0052]. 

• Mishra has a “second stage field-plated transistor 
connected in common gate configuration,” i.e.
connected to source, which is the norm for cascodes. 
Mishra, [0056], Fig. 10; Paper No. 1, 82-83; Ex-2009, 
13:12-14:11.

• Mishra extensively discusses the characteristics of its 
field plate. Mishra, [0026]-[0029], [0036]-[0063], Fig. 7.

Mishra (Ex. 1009) at ¶ [0036].

Ex-1001, 21
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Ground 3: Mishra-Ren renders obvious claims 1-16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 74

There are only two transistor options: enhancement 
mode or depletion mode 

Paper No. 15 at 24-27.

Ex. 2009, 11:8-9.

The Parties dispute whether Mishra’s first transistor is in 
enhancement mode 

Mishra (Ex. 1009), Fig. 10 (annotated).

#2
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Ground 3: Mishra-Ren renders obvious claims 1-16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 75
Paper No. 1 at 5, 84-88; Paper No. 15 at 24-27.

Each transistor is either E-Mode or D-Mode, there are only two options

Mishra (Ex. 1009), Figure 10
E Mode would E-Mode followed by D-Mode would 

have been obvious:
• Limited options: e-mode or d-mode
• Mishra discloses low control voltages
• Reduced power consumption
• Suitable for high-voltage, high-frequency 

applications

Ex. 2009, 11:8-9.
Second 

Transistor
First 

Transistor

D-ModeE-Mode

E-ModeE-Mode

E-ModeD-Mode

D-ModeD-Mode

Four options

#2
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Ground 3: Mishra-Ren renders obvious claims 1-16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 76

It would have been obvious to a POSITA to implement 
Mishra’s first stage transistor as enhancement in the dual gate 

cascode embodiment with a second stage transistor as 
depletion mode

Parties agree that Mishra’s 
second stage transistor Q2 is in 

depletion mode

Paper No. 15 at 24-27; Paper No. 14 at 53.

Mishra (Ex. 1009), Fig. 10 (annotated).

#2
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Ground 3: Mishra-Ren renders obvious claims 1-16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 77

Low voltages at first stage transistor Q1 
include low positive voltages, making 

enhancement mode obvious

Paper No. 15 at 24-27. Mishra (Ex. 1009) at ¶ [0060].

Infineon never 
explains why 

Mishra’s low voltage 
excludes low positive 

voltage

Mishra (Ex. 1009), Fig. 10 (annotated).

#2 It would have been obvious to a POSITA to implement 
Mishra’s first stage transistor as enhancement in the dual gate 

cascode embodiment with a second stage transistor as 
depletion mode
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Ground 3: Mishra-Ren renders obvious claims 1-16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 78

It would have been obvious to a POSITA to implement 
Mishra’s first stage transistor as enhancement in the dual gate 

cascode embodiment with a second stage transistor as 
depletion mode

Ren motivates enhancement mode Q1 
for power-saving benefits and reduced 

gate leakage
Paper No. 15 at 24-27; Paper No. 1 at 82-88

Ren (Ex. 1008) at ¶ [0005].

Mishra (Ex. 1009), Fig. 10 (annotated).

#2
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Ground 3: Mishra-Ren renders obvious claims 1-16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 79

It would have been obvious to a POSITA to implement 
Mishra’s first stage transistor as enhancement in the dual gate 

cascode embodiment with a second stage transistor as 
depletion mode

Mishra discloses second stage as depletion mode,
and it would have been obvious to implement first 

stage as enhancement
Paper No. 15 at 24-27; Paper No. 1 at 96-97.

Mishra (Ex. 1009) at ¶ [0056]. Mishra (Ex. 1009), Fig. 10 (annotated).

#2
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Innoscience’s ArgumentsInfineon’s Arguments:

1. Mishra discloses “a single transistor with a 
dual gate structure.” Mishra, [0062].

1. Mishra [0062] has no effect, it does not 
disclose a dual-gate structure

2. There are only two choices, e-mode or d-
mode, and a POSITA would have found it obvious 
to choose e-mode because it improves safety 
and performance at high frequency amplification

2. A POSITA would not have selected an e-mode 
first stage trasnsistor

Ground 3: Mishra-Ren renders obvious claims 1-16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 80

Mishra discloses a dual-gate structure and a POSITA 
would have found it obvious to choose a first stage 

enhancement mode transistor

Paper No. 14 at 46-76; Paper No. 15 at 18-23.

#1

#2
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Ground 3: Mishra-Ren

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 81

LimitationBonn + Mizuta

[1PRE] A merged cascode transistor circuit comprising:✓
[1A] an input voltage signal source having an input voltage signal;

[1B] a constant voltage source having a predetermined constant voltage;

[1C] a merged cascode transistor comprising:

[1C1] a semiconductor element;

[1C2] a source electrode electrically connected to a top surface of the semiconductor element;

[1C3] a drain electrode electrically connected to the top surface of the semiconductor element and spaced 
laterally away from the source electrode;

[1C4] a first gate positioned between the source electrode and the drain electrode and coupled to the 
semiconductor element to form a first portion of the transistor; and

[1C5] a second gate positioned adjacent to the first gate, and between the source electrode and the drain 
electrode to form a second portion of the
transistor, wherein the second gate includes a field plate and is also coupled to the semiconductor element;

[1C6] wherein the first gate is connected to the input voltage signal source such that conduction of the first 
portion of the transistor is based on a value of the input voltage signal and

[1C7] the second gate is connected to the constant voltage source such that the second portion of the 
transistor conducts until a voltage difference
between the predetermined constant voltage and a voltage at a node in the semiconductor element 
between the first portion and the second
portion of the transistor reaches a predetermined level,

[1C8] wherein the first portion of the transistor is an enhancement mode transistor and the second portion 
of the transistor is a depletion mode transistor, and

[1C9] wherein a drain region of the enhancement mode transistor is merged with a source region of the 
depletion mode transistor at the node in the semiconductor element.

Mishra (Ex. 1009), Fig. 10.

Paper No. 1 at 88-89.
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Ground 3: Mishra-Ren

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 82

LimitationBonn + Mizuta

[1PRE] A merged cascode transistor circuit comprising:✓
[1A] an input voltage signal source having an input voltage signal;✓
[1B] a constant voltage source having a predetermined constant voltage;

[1C] a merged cascode transistor comprising:

[1C1] a semiconductor element;

[1C2] a source electrode electrically connected to a top surface of the semiconductor element;

[1C3] a drain electrode electrically connected to the top surface of the semiconductor element and spaced 
laterally away from the source electrode;

[1C4] a first gate positioned between the source electrode and the drain electrode and coupled to the 
semiconductor element to form a first portion of the transistor; and

[1C5] a second gate positioned adjacent to the first gate, and between the source electrode and the drain 
electrode to form a second portion of the
transistor, wherein the second gate includes a field plate and is also coupled to the semiconductor element;

[1C6] wherein the first gate is connected to the input voltage signal source such that conduction of the first 
portion of the transistor is based on a value of the input voltage signal and

[1C7] the second gate is connected to the constant voltage source such that the second portion of the 
transistor conducts until a voltage difference
between the predetermined constant voltage and a voltage at a node in the semiconductor element 
between the first portion and the second
portion of the transistor reaches a predetermined level,

[1C8] wherein the first portion of the transistor is an enhancement mode transistor and the second portion 
of the transistor is a depletion mode transistor, and

[1C9] wherein a drain region of the enhancement mode transistor is merged with a source region of the 
depletion mode transistor at the node in the semiconductor element.

Mishra (Ex. 1009), Fig. 10 (annotated).

Paper No. 1 at 89.

Page 82 of 92



Ground 3: Mishra-Ren

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 83

LimitationBonn + Mizuta

[1PRE] A merged cascode transistor circuit comprising:✓
[1A] an input voltage signal source having an input voltage signal;✓
[1B] a constant voltage source having a predetermined constant voltage;✓
[1C] a merged cascode transistor comprising:

[1C1] a semiconductor element;

[1C2] a source electrode electrically connected to a top surface of the semiconductor element;

[1C3] a drain electrode electrically connected to the top surface of the semiconductor element and spaced 
laterally away from the source electrode;

[1C4] a first gate positioned between the source electrode and the drain electrode and coupled to the 
semiconductor element to form a first portion of the transistor; and

[1C5] a second gate positioned adjacent to the first gate, and between the source electrode and the drain 
electrode to form a second portion of the
transistor, wherein the second gate includes a field plate and is also coupled to the semiconductor element;

[1C6] wherein the first gate is connected to the input voltage signal source such that conduction of the first 
portion of the transistor is based on a value of the input voltage signal and

[1C7] the second gate is connected to the constant voltage source such that the second portion of the 
transistor conducts until a voltage difference
between the predetermined constant voltage and a voltage at a node in the semiconductor element 
between the first portion and the second
portion of the transistor reaches a predetermined level,

[1C8] wherein the first portion of the transistor is an enhancement mode transistor and the second portion 
of the transistor is a depletion mode transistor, and

[1C9] wherein a drain region of the enhancement mode transistor is merged with a source region of the 
depletion mode transistor at the node in the semiconductor element.

Mishra (Ex. 1009), Fig. 10 (annotated).

Paper No. 1 at 90.
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Ground 3: Mishra-Ren

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 84

LimitationBonn + Mizuta

[1PRE] A merged cascode transistor circuit comprising:✓
[1A] an input voltage signal source having an input voltage signal;✓
[1B] a constant voltage source having a predetermined constant voltage;✓
[1C] a merged cascode transistor comprising:✓
[1C1] a semiconductor element;

[1C2] a source electrode electrically connected to a top surface of the semiconductor element;

[1C3] a drain electrode electrically connected to the top surface of the semiconductor element and spaced 
laterally away from the source electrode;

[1C4] a first gate positioned between the source electrode and the drain electrode and coupled to the 
semiconductor element to form a first portion of the transistor; and

[1C5] a second gate positioned adjacent to the first gate, and between the source electrode and the drain 
electrode to form a second portion of the
transistor, wherein the second gate includes a field plate and is also coupled to the semiconductor element;

[1C6] wherein the first gate is connected to the input voltage signal source such that conduction of the first 
portion of the transistor is based on a value of the input voltage signal and

[1C7] the second gate is connected to the constant voltage source such that the second portion of the 
transistor conducts until a voltage difference
between the predetermined constant voltage and a voltage at a node in the semiconductor element 
between the first portion and the second
portion of the transistor reaches a predetermined level,

[1C8] wherein the first portion of the transistor is an enhancement mode transistor and the second portion 
of the transistor is a depletion mode transistor, and

[1C9] wherein a drain region of the enhancement mode transistor is merged with a source region of the 
depletion mode transistor at the node in the semiconductor element.

Mishra (Ex. 1009), Fig. 10 (annotated).

Paper No. 1 at 90-91.
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[1PRE] A merged cascode transistor circuit comprising:✓
[1A] an input voltage signal source having an input voltage signal;✓
[1B] a constant voltage source having a predetermined constant voltage;✓
[1C] a merged cascode transistor comprising:✓
[1C1] a semiconductor element;✓
[1C2] a source electrode electrically connected to a top surface of the semiconductor element;✓
[1C3] a drain electrode electrically connected to the top surface of the semiconductor element and spaced 
laterally away from the source electrode;

✓

[1C4] a first gate positioned between the source electrode and the drain electrode and coupled to the 
semiconductor element to form a first portion of the transistor; and

[1C5] a second gate positioned adjacent to the first gate, and between the source electrode and the drain 
electrode to form a second portion of the
transistor, wherein the second gate includes a field plate and is also coupled to the semiconductor element;

[1C6] wherein the first gate is connected to the input voltage signal source such that conduction of the first 
portion of the transistor is based on a value of the input voltage signal and

[1C7] the second gate is connected to the constant voltage source such that the second portion of the 
transistor conducts until a voltage difference
between the predetermined constant voltage and a voltage at a node in the semiconductor element 
between the first portion and the second
portion of the transistor reaches a predetermined level,

[1C8] wherein the first portion of the transistor is an enhancement mode transistor and the second portion 
of the transistor is a depletion mode transistor, and

[1C9] wherein a drain region of the enhancement mode transistor is merged with a source region of the 
depletion mode transistor at the node in the semiconductor element.

Mishra (Ex. 1009), Fig. 5 (annotated).

Paper No. 1 at 92-93.
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[1PRE] A merged cascode transistor circuit comprising:✓
[1A] an input voltage signal source having an input voltage signal;✓
[1B] a constant voltage source having a predetermined constant voltage;✓
[1C] a merged cascode transistor comprising:✓
[1C1] a semiconductor element;✓
[1C2] a source electrode electrically connected to a top surface of the semiconductor element;✓
[1C3] a drain electrode electrically connected to the top surface of the semiconductor element and spaced 
laterally away from the source electrode;

✓

[1C4] a first gate positioned between the source electrode and the drain electrode and coupled to the 
semiconductor element to form a first portion of the transistor; and

✓

[1C5] a second gate positioned adjacent to the first gate, and between the source electrode and the drain 
electrode to form a second portion of the
transistor, wherein the second gate includes a field plate and is also coupled to the semiconductor element;

[1C6] wherein the first gate is connected to the input voltage signal source such that conduction of the first 
portion of the transistor is based on a value of the input voltage signal and

[1C7] the second gate is connected to the constant voltage source such that the second portion of the 
transistor conducts until a voltage difference
between the predetermined constant voltage and a voltage at a node in the semiconductor element 
between the first portion and the second
portion of the transistor reaches a predetermined level,

[1C8] wherein the first portion of the transistor is an enhancement mode transistor and the second portion 
of the transistor is a depletion mode transistor, and

[1C9] wherein a drain region of the enhancement mode transistor is merged with a source region of the 
depletion mode transistor at the node in the semiconductor element.

first portion

Mishra (Ex. 1009), Fig. 5 (annotated).

Paper No. 1 at 93-94.
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[1PRE] A merged cascode transistor circuit comprising:✓
[1A] an input voltage signal source having an input voltage signal;✓
[1B] a constant voltage source having a predetermined constant voltage;✓
[1C] a merged cascode transistor comprising:✓
[1C1] a semiconductor element;✓
[1C2] a source electrode electrically connected to a top surface of the semiconductor element;✓
[1C3] a drain electrode electrically connected to the top surface of the semiconductor element and spaced 
laterally away from the source electrode;

✓

[1C4] a first gate positioned between the source electrode and the drain electrode and coupled to the 
semiconductor element to form a first portion of the transistor; and

✓

[1C5] a second gate positioned adjacent to the first gate, and between the source electrode and the drain 
electrode to form a second portion of the transistor, wherein the second gate includes a field plate and is 
also coupled to the semiconductor element;

✓

[1C6] wherein the first gate is connected to the input voltage signal source such that conduction of the first 
portion of the transistor is based on a value of the input voltage signal and

[1C7] the second gate is connected to the constant voltage source such that the second portion of the 
transistor conducts until a voltage difference
between the predetermined constant voltage and a voltage at a node in the semiconductor element 
between the first portion and the second
portion of the transistor reaches a predetermined level,

[1C8] wherein the first portion of the transistor is an enhancement mode transistor and the second portion 
of the transistor is a depletion mode transistor, and

[1C9] wherein a drain region of the enhancement mode transistor is merged with a source region of the 
depletion mode transistor at the node in the semiconductor element.

second portion

Mishra (Ex. 1009), Fig. 5 (annotated).

Paper No. 1 at 94-96.
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[1PRE] A merged cascode transistor circuit comprising:✓
[1A] an input voltage signal source having an input voltage signal;✓
[1B] a constant voltage source having a predetermined constant voltage;✓
[1C] a merged cascode transistor comprising:✓
[1C1] a semiconductor element;✓
[1C2] a source electrode electrically connected to a top surface of the semiconductor element;✓
[1C3] a drain electrode electrically connected to the top surface of the semiconductor element and spaced 
laterally away from the source electrode;

✓

[1C4] a first gate positioned between the source electrode and the drain electrode and coupled to the 
semiconductor element to form a first portion of the transistor; and

✓

[1C5] a second gate positioned adjacent to the first gate, and between the source electrode and the drain 
electrode to form a second portion of the transistor, wherein the second gate includes a field plate and is 
also coupled to the semiconductor element;

✓

[1C6] wherein the first gate is connected to the input voltage signal source such that conduction of the first 
portion of the transistor is based on a value of the input voltage signal and

✓

[1C7] the second gate is connected to the constant voltage source such that the second portion of the 
transistor conducts until a voltage difference
between the predetermined constant voltage and a voltage at a node in the semiconductor element 
between the first portion and the second
portion of the transistor reaches a predetermined level,

[1C8] wherein the first portion of the transistor is an enhancement mode transistor and the second portion 
of the transistor is a depletion mode transistor, and

[1C9] wherein a drain region of the enhancement mode transistor is merged with a source region of the 
depletion mode transistor at the node in the semiconductor element.

Mishra (Ex. 1009), Fig. 10 (annotated).

Paper No. 1 at 96-97.
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[1PRE] A merged cascode transistor circuit comprising:✓
[1A] an input voltage signal source having an input voltage signal;✓
[1B] a constant voltage source having a predetermined constant voltage;✓
[1C] a merged cascode transistor comprising:✓
[1C1] a semiconductor element;✓
[1C2] a source electrode electrically connected to a top surface of the semiconductor element;✓
[1C3] a drain electrode electrically connected to the top surface of the semiconductor element and spaced 
laterally away from the source electrode;

✓

[1C4] a first gate positioned between the source electrode and the drain electrode and coupled to the 
semiconductor element to form a first portion of the transistor; and

✓

[1C5] a second gate positioned adjacent to the first gate, and between the source electrode and the drain 
electrode to form a second portion of the
transistor, wherein the second gate includes a field plate and is also coupled to the semiconductor element;

✓

[1C6] wherein the first gate is connected to the input voltage signal source such that conduction of the first 
portion of the transistor is based on a value of the input voltage signal and

✓

[1C7] the second gate is connected to the constant voltage source such that the second portion of the 
transistor conducts until a voltage difference between the predetermined constant voltage and a voltage at 
a node in the semiconductor element between the first portion and the second portion of the transistor 
reaches a predetermined level,

✓

[1C8] wherein the first portion of the transistor is an enhancement mode transistor and the second portion 
of the transistor is a depletion mode transistor, and

[1C9] wherein a drain region of the enhancement mode transistor is merged with a source region of the 
depletion mode transistor at the node in the semiconductor element.

node

Mishra (Ex. 1009), Fig. 5 (annotated).

Paper No. 1 at 97-100
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[1PRE] A merged cascode transistor circuit comprising:✓
[1A] an input voltage signal source having an input voltage signal;✓
[1B] a constant voltage source having a predetermined constant voltage;✓
[1C] a merged cascode transistor comprising:✓
[1C1] a semiconductor element;✓
[1C2] a source electrode electrically connected to a top surface of the semiconductor element;✓
[1C3] a drain electrode electrically connected to the top surface of the semiconductor element and spaced 
laterally away from the source electrode;

✓

[1C4] a first gate positioned between the source electrode and the drain electrode and coupled to the 
semiconductor element to form a first portion of the transistor; and

✓

[1C5] a second gate positioned adjacent to the first gate, and between the source electrode and the drain 
electrode to form a second portion of the transistor, wherein the second gate includes a field plate and is 
also coupled to the semiconductor element;

✓

[1C6] wherein the first gate is connected to the input voltage signal source such that conduction of the first 
portion of the transistor is based on a value of the input voltage signal and

✓

[1C7] the second gate is connected to the constant voltage source such that the second portion of the 
transistor conducts until a voltage difference
between the predetermined constant voltage and a voltage at a node in the semiconductor element 
between the first portion and the second
portion of the transistor reaches a predetermined level,

✓

[1C8] wherein the first portion of the transistor is an enhancement mode transistor and the second portion 
of the transistor is a depletion mode transistor, and

✓

[1C9] wherein a drain region of the enhancement mode transistor is merged with a source region of the 
depletion mode transistor at the node in the semiconductor element.

Mishra (Ex. 1009), Fig. 5 (annotated).
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[1PRE] A merged cascode transistor circuit comprising:✓
[1A] an input voltage signal source having an input voltage signal;✓
[1B] a constant voltage source having a predetermined constant voltage;✓
[1C] a merged cascode transistor comprising:✓
[1C1] a semiconductor element;✓
[1C2] a source electrode electrically connected to a top surface of the semiconductor element;✓
[1C3] a drain electrode electrically connected to the top surface of the semiconductor element and spaced 
laterally away from the source electrode;

✓

[1C4] a first gate positioned between the source electrode and the drain electrode and coupled to the 
semiconductor element to form a first portion of the transistor; and

✓

[1C5] a second gate positioned adjacent to the first gate, and between the source electrode and the drain 
electrode to form a second portion of the transistor, wherein the second gate includes a field plate and is 
also coupled to the semiconductor element;

✓

[1C6] wherein the first gate is connected to the input voltage signal source such that conduction of the first 
portion of the transistor is based on a value of the input voltage signal and

✓

[1C7] the second gate is connected to the constant voltage source such that the second portion of the 
transistor conducts until a voltage difference
between the predetermined constant voltage and a voltage at a node in the semiconductor element 
between the first portion and the second
portion of the transistor reaches a predetermined level,

✓

[1C8] wherein the first portion of the transistor is an enhancement mode transistor and the second portion 
of the transistor is a depletion mode transistor, and

✓

[1C9] wherein a drain region of the enhancement mode transistor is merged with a source region of the 
depletion mode transistor at the node in the semiconductor element.

✓

merged at the node

Mishra (Ex. 1009), Fig. 5 (annotated).

Paper No. 1 at 101-103.
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