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I. Introduction

Petitioner opposes Patent Owner’s Motion to Amend' on numerous grounds,
all of which fail. For example, Petitioner argues that the amendments lack written
description support for “wherein the semi-insulating III-N layer comprises a
compensated GaN layer containing acceptor type dopant atoms passivated with
hydrogen,” because the ‘294 patent describes “semi-insulating” and
“compensated” layers as separate and different. Similarly, Petitioner claims that
the amendments broaden the claims by expanding “semi-insulating III-N layer” to
comprise a “compensated GaN layer.” These first two grounds miss the mark,
because the patent clearly describes the “compensated GaN layer” as being “semi-
insulating.”

Petitioner also asserts that the amended claims are not enabled, because the
specification allegedly provides no guidance on how to implement the “multi-
dimensional parameter space of GaN layer thickness, doping concentration, and
passivation” to make a “semi-insulating III-N layer [that] comprises a compensated
GaN layer containing acceptor type dopant atoms passivated with hydrogen™ in an

“enhancement mode” device. The specification, however, provides enough

! Patent Owner confirms that its Motion to Amend is intended to be non-contingent.
1
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guidance as to the direction in which experimentation should proceed, so that a
POSITA can make and use the claimed invention.

Lastly, Petitioner contends that the amended claims are rendered obvious by
Smith alone, Smith in view of Kigami, Smith in view of Uemoto, and Sheu in view
of Kigami. None of these grounds, however, disclose or render obvious two
features: 1) an “enhancement mode” transistor “wherein no two dimensional gas
(2DEG) region exists below the gate at zero volts applied gate bias™; and 2) a
“semi-insulating III-N layer comprises a compensated GaN layer containing
acceptor type dopant atoms passivated with hydrogen.”

II. The Amendments Do Not Lack Written Description Support

Petitioner argues that there is no written description support for a “semi-
insulating III-N layer [that] comprises a compensated GaN layer containing
acceptor type dopant atoms passivated with hydrogen.” Paper 27 at 2-7.
Specifically, Petitioner posits that the ‘294 patent never specifically describes a
“semi-insulating III-N layer” that “comprises a compensated GaN layer.” Id. at 3.
Petitioner notes that, instead, the ‘294 patent describes separate embodiments for a
compensated GaN layer (38) and a semi-insulating layer (39), and those layers are
always described as being different layers made in different ways. Id. at 3-7. Due
to these purported differences, the Petitioner concludes that no written description

support exists. Id. at 7. The separate embodiments noted by Petitioner, however,
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do not preclude written description support for a “semi-insulating III-N layer [that]
comprises a compensated GaN layer containing acceptor type dopant atoms
passivated with hydrogen. EX2024, q 10.

The specification is clear that the described compensated GaN layer is a

“highly compensated semi-insulating material” (emphasis added). EX1001, 3:43-

51. The specification also indicates that “the insulating nature of compensated
layer 38 reduces the gate capacitance of the device.” Id. at 3:19-21. A POSITA
would thus understand that the compensated layer itself is semi-insulating and
would recognize that a compensated GaN layer is a semi-insulating I1I-N layer.
EX2024, 9 11.

The term “semi-insulating” is a term that characterizes the resistivity of a
material. EX2024, 9 12; EX2018 at 17. Whereas a “compensated” layer is a term
that characterizes the interaction of dopants in a layer. EX2024, 9 12. There is no
mutual exclusion. /d. A “compensated” layer can be semi-insulating. /d. Indeed,
Petitioner in its opposition admits that the compensated GaN layer has the
electrical property of being semi-insulating. Paper 27 at 8. Moreover, although
Petitioner now argues that the ‘294 patent distinguishes “layer” from “material,” in
its invalidation request before the CNIPA regarding the Chinese counterpart to the
294 patent, Petitioner equates compensated semiconductor layer 38 to a “highly

compensated semi-insulating GaN layer” (emphasis added). EX2018 at 21.
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Petitioner’s characterization of the compensated GaN layer in the China
proceeding demonstrates that Petitioner agrees that a compensated GaN layer in
the ‘294 patent is a semi-insulating layer. EX2024, § 12.

Petitioner’s treatment of the compensated GaN layer in the related ITC
action is also informative. There, Petitioner indicated that the “parties agree that a
‘compensated GaN’ is passivated and a nonconductive or semi-insulating p-type
GaN.” EX2010 at 32. It is thus clear that Petitioner believes that a compensated
GaN layer is a semi-insulating layer. EX2024, 9 13.

In the alternative embodiments of the 294 patent, semi-insulating layer 39 is
doped with deep level impurity atoms, for example, C, Fe, Mn, Cr, V, or Ni.
EX1001, 3:57-59. The first embodiment (which is directed to a compensated GaN
layer), however, provides clear guidance to a POSITA that a “semi-insulating”
resistivity state can be attained by passivating a p-type impurity, instead of using
deep level impurity atoms. EX1001, 3:43-52. That is, a semi-insulating layer in
the ‘294 patent is not limited to a layer with deep level impurity atoms. EX2024,
99 14-17.

Claims 4 and 5 provide further support. For example, independent claim 4
recites a “semi insulating III-N layer.” Claim 5, which depends on claim 4, recites
that the semi-insulating III-N layer contains deep acceptor type dopant atoms. A

POSITA would understand that the “semi-insulating I1I-N layer” of claim 4 is
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something broader than and not limited to a layer that contains deep acceptor type
atoms.? The semi-insulating nature of the layer can be accomplished in other ways
(such as passivating acceptor type dopant atoms with hydrogen). EX1001, 3:43-
52; EX2024, 4 18. Accordingly, use of the term “semi-insulating I1I-N layer” in
claim 4 was not limited to cover only the alternative embodiments. EX2024, q 18.
It also covers the “compensated GaN” embodiment, which embodiment
indisputably discloses that the compensated GaN layer is made of a highly

compensated semi-insulating material. EX1001, 3:43-52; EX2024, 9 18. Because

proposed claim 13 is an amended version of claim 4, a POSITA would understand
that the use of the term “semi-insulating III-N layer” in claim 13 is not limited to
covering the alternative embodiments that require deep acceptor type dopant
atoms. EX2024, 9 18. Put differently, there is adequate written description
support for the notion that the “semi-insulating III-N layer” in the amended claims
“comprises a compensated GaN layer containing acceptor type dopant atoms
passivated with hydrogen.” Id.
III. The Amendments Do Not Broaden the Claims

The proposed amendments do not impermissibly broaden “semi-insulating

ITII-N layer” to include a “compensated GaN layer containing acceptor type dopant

2 Claims 4 and 5 have been cancelled by the non-contingent motion to amend. New
claims 13 replaces claim 4.
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atoms passivated with hydrogen” for the same reasons they do not lack written
description support. See supra §III. For example, because a compensated GaN
layer is a specific type of semi-insulating III-N layer, the amendments are
narrowing, not broadening. EX2024, 9 19-20.

IV. The Amended Claims are Enabled

Petitioner argues that a POSITA would have faced undue experimentation to
make and use an “enhancement mode” transistor that includes a “semi-insulating
ITI-N layer [that] comprises a compensated GaN layer containing acceptor type
dopant atoms passivated with hydrogen™ and has “no two-dimensional electron gas
(2DEG) [] below the gate at zero volts applied gate bias.” Paper 27 at 8-9.
Petitioner is wrong.

Although repackaged by Petitioner in many different ways, the gist of
Petitioner’s enablement argument is that doping and passivation have competing
effects on the ability of the p-GaN layer to deplete the 2DEG. Id. at 9-18. As a
result, according to the Petitioner, for a given thickness and total doping
concentration, increased passivation reduces the active acceptor concentration and
reduces the ability of the p-GaN layer to deplete the 2DEG. Id. at 12. In other
words, because acceptor dopants in the p-GaN layer are passivated, they cannot
contribute to depleting the 2DEG. And it is therefore difficult to figure out how to

create an enablement mode transistor.
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Petitioner, however, has a fundamental misunderstanding of the science
involved. The energy gain of a Mg acceptor accepting an electron from the
conduction band is 3.2 eV. EX2024, q 23; EX2026 at 1; EX2027 at 1.
Conversely, the energy gain of a Mg acceptor binding a hydrogen atom (forming a
bond to a hydrogen atom) is about 1.5 eV. EX2024, 4 24; EX2028 at 14.
Comparing these two energy gains reveals that it is energetically more favorable
for an acceptor to accept an electron from the conduction band than to bind a
hydrogen atom. EX2024, 9 24. A Mg atom thus would rather accept an electron
from the conduction band (or 2DEG) than a hydrogen atom. /d.

Accordingly, the acceptors in the p-GaN layer in the inventive transistor
disclosed by the’294 patent accept electrons from the 2DEG, thereby depleting the
2DEG and creating a normally-OFF (enhancement mode) transistor. EX2024, 4
25; EX2015, 378:15-17. To fulfill this function, the ‘294 patent discloses that the
Mg doping needs to be sufficiently high (“the high doping level of compensated
GaN layer 38 leads to enhancement mode devices”). EX1001, 3:16-17. A
POSITA would understand from this disclosure that the Mg acceptor concentration
should have a high level of doping to deplete the 2DEG. For example, if the Mg
acceptor concentration (per cm?) is greater than the 2DEG electron density (per

cm?) the entire 2DEG under the gate can be depleted. EX2024, 9 25.
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The disclosed “high doping level” of Mg acceptors in the p-GaN depletes
the 2DEG, with excess Mg acceptors being passivated by hydrogen, so that none of
the Mg acceptors generate free holes and the p-GaN becomes semi-insulating.
EX2024, 9] 26; EX2015, 378:15-17. As a result, undesirable gate leakage current
through the bulk (not surface) of the p-GaN is substantially reduced. EX2024, 9
26; EX1001, 3:17-19. The gate capacitance is also reduced. EX1001:3:19-21.
This follows the teaching of the ‘294 patent: “the passivation of a p-type impurity
using hydrogen...leads to...the compensated semiconductor layer 38 [being] a
highly compensated semi-insulating material ...” EX2024, 926; EX1001, 3:43-52.

Because it is energetically more favorable for a Mg acceptor to accept an
electron from the conduction band than to bind a hydrogen atom, the Mg acceptors
in the p-GaN will preferentially deplete the 2DEG, with remaining Mg acceptors
being passivated by hydrogen. EX2024, 927. ‘294 patent co-inventor Dr. Beach
confirmed this operation during his trial testimony in the related ITC action.
EX2015, 378:15-17 (“Basically, the magnesium and the p-GaN will eat 2DEG
electrons before getting passivated. It’s sort of an electron sponge.”).

As recognized by the Board in its Preliminary Guidance on Patent Owner’s
Motion to Amend, some experimentation, even a considerable amount, is not
“undue” if it is merely routine, or if the specification provides a reasonable amount

of guidance as to the direction in which experimentation should proceed. Paper 29
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at 8-9, citing In re Wands, 858 F.2d 731, 737 (Fed. Cir. 1988). Here, not only
would any experimentation be routine, but also the specification provides a
reasonable amount of guidance. EX2024, 9 28. A POSITA would appreciate the
teachings of the 294 patent that the acceptor concentration needs to be sufficiently
high to deplete the 2DEG. As a result, a POSITA would experimentally increase
the p-type doping concentration until the 2DEG is depleted. Increasing the p-type
doping concentration is a routine procedure that cannot be characterized as undue
experimentation. /d.

Petitioner argues that GaN layer thickness, doping, and passivation affect 1)
whether a GaN layer is semi-insulating, and 2) whether 2DEG exists below the
gate at zero volts applied gate bias. Paper 27 at 11-17. And, according to
Petitioner, a POSITA would not have been able to identify the narrow range of
GaN layer thickness, doping concentration, and passivation that meet the amended
claims without undue experimentation. /d. at 17. But this position is belied by
Petitioner’s obviousness arguments. Specifically, with respect to obviousness,
Petitioner argues that a POSITA would have identified doping concentration,
passivation level, and layer thickness that result in enhancement-mode transistors.
See, e.g., Paper 27 at 31-32. While Patent Owner disputes that a POSITA would
have been motivated to do so as it pertains to Petitioner’s prior art challenges,

Patent Owner agrees that adjusting doping concentration, passivation level, and
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layer thickness to create an enhancement mode device are within the ability of a
POSITA. This ability is strongly suggestive of routine experimentation, not undue
experimentation. EX2024, q 29.

The ‘294 patent provides adequate guidance as to the direction of
experimentation to make its disclosure enabling. For example, the 294 patent
discloses that the compensated semiconductive layer 38 has a “high doping level...
lead[ing] to enhancement mode device” (EX1001, 3:16-17) where “the 2DEG
region is depleted, i.e. removed, below the gate at zero applied gate bias”
(EX1001, 1:47-50). As previously noted, a POSITA would understand from this
disclosure that the Mg acceptor concentration must be sufficiently high to deplete
the 2DEG. For example, the Mg density (per cm?) must be greater than the 2DEG
electron density (per cm?) so that the entire 2DEG under the gate can be depleted.
EX2024, 9 30.

Regarding the passivation necessary to make a compensated GaN layer, the
’294 patent discloses that “the critical step that differentiates the device of the
present invention from the prior art device [] is the passivation of a p-type impurity
using hydrogen.” EX1001, 3:43-45. Optionally, “an additional passivation can be
performed by exposing the device to ammonia or hydrogen plasma at a high
temperature.” EX1001, 3:37-39. The passivation results in a “highly compensated

semi-insulating” layer with “low gate leakage during device operation” where

10
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“capacitance of the gate electrode to channel layer is reduced...as compared to the
prior art.” EX1001, 3:46-52. Knowing these disclosed goals and using the
disclosed manner of achieving those goals, a POSITA could comfortably make and
use the transistors of the amended claims.> EX2024, q31.

V. The Amended Claims Are Not Obvious

A. Petitioner’s Claim Constructions Are Not Necessary Or Incorrect

Petitioner offers two so-called claim “interpretations” for claim elements
[13e.2] and [14c.2]. Paper 27 at 19-21. Petitioner’s “second interpretation”
(“interpretation ii”) is an attempt to interpret the claims in a way that is
inconsistent with the plain and ordinary meaning of the claim term “semi-
insulating III-N layer.” The claim term “semi-insulating III-N layer” specifies a
ITI-N layer that is electrically semi-insulating, and not a specific method (such as
doping with deep level impurities) by which the “semi-insulating III-N layer” is
produced. Petitioner’s apparent claim construction, that the semi-insulating I1I-N
layer is doped with deep level impurity atoms, is directed to a configuration that is
unsupported by the plain and ordinary meaning of the claim terms, specifically the

plain and ordinary meaning of the claim term “semi-insulating III-N layer.” It

3 The CNIPA, in its Invalidation Decision regarding the Chinese counterpart to the
‘294 patent, agrees, finding that “[t]here are no contradictions or ambiguities.
[Those] skilled in the art can implement the technical solution of the invention, solve
its technical problems, and achieve the expected technical effects according to the
content described in the description.” EX2019 at 9.

11
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would therefore be improper to limit the claims in that manner. Even if
Petitioner’s constructions were to be correct, which they are not, the ultimate
conclusion (that the *294 patent claims are valid) does not depend on either of
Petitioner’s “interpretations.” Under both interpretations, the asserted prior art
fails to render the amended claims obvious, as discussed below. EX2024, § 32.
B. Smith Does Not Disclose Or Render Obvious An “Enhancement

Mode” Transistor “Wherein No Two Dimensional Gas 2DEG)
Region Exists Below The Gate At Zero Volts Applied Gate Bias”

Petitioner argues that Smith discloses or renders obvious an enhancement
mode transistor with no 2DEG below the gate at zero volts applied gate bias.
Petitioner is wrong (under either of Petitioner’s proposed constructions) for at least
the same reasons provided in the Patent Owner’s Response and Patent Owner’s
Sur-Reply to the Reply to Patent Owner’s Response.* EX2024, § 33.

In addition, Petitioner relies on opinions from its expert, Dr. Shealy, that
suggest that Patent Owner’s view that Smith is not directed to an enhancement
mode transistor is wholly dependent on a belief that the cap layer in FIG. 2A is in

direct contact with both ohmic contacts. Paper 27 at 24, citing EX1033, [046]-

4 Both the CNIPA and ITC OUII believe that Smith is directed to a depletion mode
transistor, not an enhancement mode transistor. EX2019 at 11 (“D1 discloses a
depletion mode transistor, and the doped region 40 cannot deplete the two-
dimensional electron gas. The role of the doped region 40 and the cap layer 34 is to
screen the channel region from the surface states and pin the surface energy level at

a predictable and desired level to reduce and/or minimize trapping effects.”);
EX2025 at 30.

12
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[059]. That is not the case. Even if the cap layer of FIG. 2A was not in direct
contact with both ohmic contacts, so that a small gap existed between the cap layer
and the ohmic contacts, Smith still would not be fairly considered to be directed to
an enhancement mode transistor. EX2024, 9 34. For example, even with a small
gap between the cap layer and the ohmic contacts, if the transistor of FIG. 2A were
setup to have no 2DEG below the gate at zero volts bias, when a positive voltage is
applied to the gate, the 2DEG would only replenish generally directly beneath the
gate. Id. Because the access regions are significantly wider than the small gaps
between the cap layer and ohmic contacts, they would remain depleted of free

electrons, and the transistor would be inoperable. /d.

Ohmic Contact Cap Layer Ohmic Contact
30 34 30

Barrier Layer
22

Channel Layer
20

Substrate
10

Figure 2A

EX1005, FIG. 2A (modified).

13
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Moreover, as observed by the Board in its Preliminary Guidance on Patent
Owner’s Motion to Amend, even though Petitioner’s expert identifies cap layer
thickness and doping concentrations in Smith’s cap layer, Petitioner has provided
no evidence that acceptor-type dopants present in Smith’s cap layer in fact cause
the 2DEG beneath the gate to be depleted at zero volts applied gate bias. Paper 29
at 11. Indeed, as noted by Dr. Schubert, the dopants associated with dislocations,
as envisioned by Smith, have never been shown by Petitioner to be capable of
depleting a 2DEG. EX2024, 99 35-37. Accordingly, Petitioner has not proven that
Smith discloses an enhancement mode transistor wherein no 2DEG region exists
below the gate at zero volts applied gate bias.

Petitioner also argues that Smith renders this feature obvious. For example,
Petitioner indicates that “[a] POSITA knew that hydrogen would have been
naturally incorporated into the cap layer and passivated dopants, including region
400...A POSITA would have identified doping concentration and layer thickness
that result in enhancement mode devices even with natural passivation given
Smith’s disclosures of ranges of these variables.” Paper 27 at 31. That argument
fails.

Even though Smith discloses ranges of doping concentration and layer
thickness, Petitioner does not adequately explain why these ranges would render it

obvious for Smith to be implemented as an enhancement mode transistor with no

14
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2DEG below the gate at zero volts applied gate bias. Petitioner argues that “a
POSITA would have maintained an active dopant concentration that depleted the
2DEG” in order to “realize the benefits of enhancement mode devices, including
reduced power consumption and suitability for high power applications.” Paper 27
at 32. But even if Smith’s transistor were modified so that no 2DEG exists below
the gate at zero volts applied gate bias, it would still not work as an enhancement
mode transistor (e.g., because the 2DEG would not be replenished enough to turn
the transistor on upon application of a positive gate voltage). EX2024, 99 38-40.
Petitioner theorizes that the 2DEG could conceivably exist if you put enough
voltage on it. EX2010 at 41-42; EX1033, [063]-[067]. But Petitioner has no
quantitative basis for this theory and has neither modeled nor simulated it.
EX2016 at 938:19-939:8 (Lebby). Nevertheless, if such a device were to be
created, Petitioner’s ITC expert confirmed that it “may not be an ideal device” and
would have “lots of leakage” due to the massive amount of voltage passing through
the gate. EX2016 at 939:5-8. These problems evidence a lack of motivation to
modify Smith to be an enhancement mode transistor. EX2024, 9 41-42.
C.  Smith Does Not Disclose Or Render Obvious That A “Semi-
Insulating III-N Layer Comprises A Compensated GaN Layer
Containing Acceptor Type Dopant Atoms Passivated With
Hydrogen”
Smith does not disclose or render obvious that a “semi-insulating III-N layer

comprises a compensated GaN layer containing acceptor type dopant atoms

15
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passivated with hydrogen™ (under either of Petitioner’s proposed constructions),
for at least the same reasons provided in the Patent Owner’s Response and Patent
Owner’s Sur-Reply to the Reply to Patent Owner’s Response. EX2024, q 43.
D.  Neither Smith In View of Kigami Nor Smith In View of Uemoto
Render Obvious An “Enhancement Mode” Transistor “Wherein

No Two Dimensional Gas (2DEG) Region Exists Below The Gate
At Zero Volts Applied Gate Bias”

Petitioner argues that Smith in view of Kigami and Smith in view of Uemoto
both render obvious an enhancement mode transistor with no 2DEG below the gate
at zero volts applied gate bias. Paper 27 at 31-32. Under either of Petitioner’s
proposed constructions, Petitioner is incorrect for at least the same reasons
provided in the Patent Owner’s Response and Patent Owner’s Sur-Reply to the
Reply to Patent Owner’s Response. EX2024, 9§ 44.

In addition, Petitioner posits that “Kigami’s and Uemoto’s localized,
controlled passivation in combination with Smith render obvious enhancement
mode operation with no 2DEG below the gate at zero volts bias.” Paper 27 at 32.
Petitioner insists that “a POSITA would have maintained an active dopant
concentration that depleted the 2DEG” in order to “realize the benefits of
enhancement mode devices, including reduced power consumption and suitability
for high power applications.” Paper 27 at 32.

First, there is no teaching in either Kigami or Uemoto that would motivate a

POSITA to modify Smith’s depletion mode transistor to create an enhancement

16
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mode transistor with no 2DEG below the gate at zero volts bias. Recognizing this
deficiency, Petitioner plucks a purported motivation from the Suh2006 article.
Paper 27 at 32. Petitioner’s use of this motivation is pure hindsight. EX2024, 9
45-46.

Even if Smith’s transistor were somehow modified by Kigami or Uemoto so
that no 2DEG exists below the gate at zero volts applied gate bias, the resulting
transistor would not work as an enhancement mode transistor, because the 2DEG
would not be replenished enough to turn the transistor on upon application of a
positive voltage. Petitioner believes that by applying enough voltage to the gate,
that the resulting transistor could be made to operate as an enhancement mode
transistor. But the problems that arise by forcing the 2DEG to exist by greatly
increasing the voltage applied to the gate evidence a lack of motivation to modify
Smith to be an enhancement mode transistor. See Section V.B. (supra); EX2024,
47.

E. Neither Smith In View of Kigami Nor Smith In View of Uemoto

Render Obvious That A “Semi-Insulating III-N Layer Comprises

A Compensated GaN Layer Containing Acceptor Type Dopant
Atoms Passivated With Hydrogen”

Neither Smith in view of Kigami nor Smith in view of Uemoto render
obvious that a “semi-insulating III-N layer comprises a compensated GaN layer
containing acceptor type dopant atoms passivated with hydrogen (under either of

Petitioner’s proposed constructions), for at least the same reasons provided in the
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Patent Owner’s Response and Patent Owner’s Sur-Reply to the Reply to Patent

Owner’s Response. EX2024, 9] 48.

F.  Sheu In View of Kigami Does Not Render Obvious An
“Enhancement Mode” Transistor “Wherein No Two Dimensional
Gas (2DEG) Region Exists Below The Gate At Zero Volts Applied
Gate Bias”

Petitioner argues that a POSITA would have recognized that Sheu/Kigami
results in enhancement mode operation because Sheu’s layer 318 is a p-doped cap
layer below gate 316 and on top of barrier layer 310. Paper 27 at 38. Petitioner
also urges that “it would accordingly have been obvious that Sheu’s transistor
would operate as an enhancement-mode device because a POSITA knew this
arrangement operated in enhancement mode long before the ‘294 patent.” /d. at
38. Petitioner uses similar rationale for arguing that Sheu/Kigami renders obvious
“no two-dimensional electron gas (2DEG) region [that] exists below the gate at
zero volts applied gate bias.” Id. at 45.

The teachings of Sheu, however, fly in the face of Petitioner’s positions.
Sheu quite clearly discloses a depletion mode transistor. Accordingly, Petitioner’s
premise that Sheu’s transistor would operate as an enhancement-mode device
because a POSITA knew the arrangement of Sheu’s components operated in
enhancement mode is incorrect. Instead, the disclosures of Sheu inform a POSITA

that the disclosed arrangement of Sheu’s components results in a depletion mode
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transistor (which also in turn means that the 2DEG exists below the gate at zero
volts applied gate bias). EX2024, 99 49-50.

A POSITA would appreciate that Sheu discloses a depletion mode transistor,
not an enhancement mode transistor. EX2024, 9 51. For example, FIG. 4 of Sheu,
reproduced below, depicts the relationship between reverse bias voltage and gate
leakage current in the transistor of FIGS. 1 and 3. EX1036 at 8. FIG. 4 shows that
as voltage gets more negative, gate leakage current increases. EX2024, 4 51. This
relationship is consistent with a depletion mode transistor, which is “normally ON”

and turns off when a negative voltage is applied to the gate.® Id.

> Petitioner may argue that it relies on the embodiment of FIG. 6, not FIG. 4. But
the gate insulating layer 318 in FIG. 6 is the same as that which relates to FIG. 4. A
POSITA would understand the relationship between reverse bias voltage and gate
leakage current to be the same in both embodiments. EX2024, 9 51.
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Indeed, both OUII from the related ITC action and the CNIPA agree that
Sheu is directed to just a depletion mode transistor. For example, in its pre-hearing
brief, OUII argued that “Sheu discloses a depletion-mode field effect transistor.”
EX2025 at 32. In addition, OUII noted that because enhancement mode and
depletion mode transistors differ significantly in their design and operation, a
POSITA would not have been motivated to combine features from one that would
perform very differently in the other. EX2025 at 33. Similarly, the CNIPA, in its
Invalidation Decision upholding the validity of the Chinese counterpart to the ‘294
patent, wrote that the barrier layer 310 in Sheu is Si-doped AliIn,Ga;_,N and its
conductivity type is N-type, thus producing a depletion mode transistor. EX2019

at 13. The CNIPA also found that the role of the gallium nitride-based gate
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insulating layer 318 in Sheu is to improve the lattice matching between the gate
insulating layer and the gallium nitride-based semiconductor layer, and the role of
Mg doping in the gallium nitride-based gate insulating layer is to increase the
resistance of the gate insulating layer 318. EX2019 at 13; EX2024, 9 52.

In view of Sheu’s clear disclosures that it is directed to a depletion mode
transistor, not an enhancement mode transistor, Petitioner’s obviousness arguments
fall flat. Petitioner bases its arguments on the notion that a POSITA would
understand that a p-doped cap layer below a gate and on top of a barrier layer
necessarily results in an enhancement mode transistor. Paper 27 at 38. But
because Sheu discloses a depletion mode transistor, the assumption on which
Petitioner relies is incorrect as it pertains to Sheu, and a POSITA (under either
Petitioner construction) would not be motivated to change Sheu’s depletion mode
transistor into an enhancement mode transistor that has no 2DEG below the gate at
zero volts applied gate bias. EX2024, § 53.

G. Sheu In View of Kigami Does Not Render Obvious That A “Semi-

Insulating III-N Layer Comprises A Compensated GaN Layer

Containing Acceptor Type Dopant Atoms Passivated With
Hydrogen”

Petitioner argues that when Sheu’s gate insulating layer 318 is doped with
magnesium and subject to Kigami’s hydrogenation, the layer is a “compensated
GaN layer.” Paper 27 at 41-44. As Petitioner seems to recognize, Sheu does not

by itself disclose “a compensated GaN layer containing acceptor type dopant atoms
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passivated with hydrogen.” Instead, Petitioner combines Sheu with Kigami to
attempt to provide this feature. Kigami, however, fails to cure Sheu’s deficiencies.
EX2024, 9] 54.

Sheu does not reference compensation or passivation with hydrogen at all,
but rather states that one or more dopants (carbon, magnesium, and/or iron) may be
used “to enhance the resistance value” of the GaN layer 318. EX1036 at 10;
EX2024, 9 55. That is, it is the dopants themselves that enhance the resistance
value, which a POSITA would understand to mean may increase the resistance
value. EX2024, 9 55. The reason adding a p-type dopant, such as Mg, would
increase the resistance is that the gate insulating layer may be originally n-type.
Passivating those dopants with hydrogen would negate the purpose for which Sheu
introduced dopants in its device and go against its teachings. Id. Accordingly, a
POSITA would not be motivated to combine Sheu and Kigmai, under either of
Petitioner’s claim constructions. /d.

In addition, Kigami uses an entirely different gate layer structure,
specifically a “gate insulating film” below the gate contact and incorporates a
hydrogenated p-type GaN layer as the channel layer. EX1008, [020]-[022].
EX2012 at 21:4-23:20. Notably, neither Sheu alone nor Sheu in view of Kigami
passivates Mg acceptors in the gate structure. Nothing in Kigami discloses or

suggests that its hydrogen-treated p-type GaN layer would be suitable below the
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gate contact or that a compensated GaN layer including Mg dopants and hydrogen
would be acceptable or functional in place of the GaN layer of Sheu. EX2024, 9
56.

Moreover, Kigami teaches the passivation of the buffer layer (or channel
layer) which has no effect on the layers above the 2DEG, specifically the layers
located between the 2DEG and gate electrode. EX1008, [020]-[022]. Combining
Sheu and Kigami would not arrive at the claimed invention. EX2024, § 57.
Sheu’s channel layer is undoped and Kigami passivates the channel layer. /d.
Using Kigami’s channel passivation technique in Sheu would serve no purpose and
have no effect. Id.

VI. Conclusion
For the foregoing reasons, Patent Owner’s Motion to Amend should be

granted.

Dated: October 16, 2024 Respectfully submitted,

/s/ Walter D. Davis, Jr.

Walter D. Davis, Jr. (Reg. No. 45,137)
walter.davis@blankrome.com

Blank Rome LLP

1825 Eye St NW

Washington, DC 20006

Tel: 202-420-2200

Fax: 202-420-2201
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