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I. INTRODUCTION

Petitioner requests cancellation of claims 1-14 of the *755 patent, which
alleges priority to 2012 and claims a transistor with interdigitated source and drain
finger electrodes.

Independent claims 1 and 10 require a drain finger electrode having an end
portion that is non-coplanar (e.g., elevated) to the rest of the electrode. Dependent
claims 2-9 and 11-13 recite well known elements: (i) using a dielectric material
under the end portion, (i1) conventional electrode design features, such as extending
the drain electrode end portion or making it ellipsoidal, and (ii1) applying the non-
coplanar design to a HEMT or group III-V transistor—specific types of transistors,
which were conventional by 2012.

The °755 patent issued without the Office asserting any prior art rejections.
Notably, during prosecution of a continuation of the *755 patent, the Office rejected
proposed claims substantially similar to the ’755 patent claims as anticipated or
rendered obvious solely by Fujishima—one of the primary references applied in this
Petition. The applicant overcame Fujishima by amending the claims to include a
limitation not found in the *755 patent claims.

The Petitioner also presents a second primary reference—Asano—that

anticipates or renders obvious a majority of the *755 patent claims.



II.

Inter Partes Review
United States Patent No. 9,070,755

RELIEF REQUESTED

Petitioner requests review under the following:

Exhibit Prior Art
1005 Fujishima (filed on 2/14/1994 and issued on 6/4/1996) qualifies as
X_

prior art under pre-AlA 35 U.S.C. §§102(a)-(b) and (e).

Ex-1006 | Ludikhuize (filed on 12/22/1997 and issued on 6/8/1999) qualifies
as prior art under pre-AIA 35 U.S.C. §§102(a)-(b) and (e).

Ex-1007 | Sriram (filed on 10/29/2004 and published on 5/4/2006) qualifies
as prior art under pre-AlA 35 U.S.C. §§102(a)-(b) and (e).

Ex-1008 | Beach (filed on 12/13/2006, published on 4/26/2007, and issued on
8/26/2008) qualifies as prior art under pre-AlIA 35 U.S.C.
§§102(a)-(b) and (e).

Ex-1009 | Asano (filed on 4/27/2006 and published on 11/16/2006) qualifies

as prior art under pre-AIA 35 U.S.C. §§102(a)-(b) and (e).
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Grounds Chall?nged Basis Prior Art
Claims
1A 1-5, 8-14 §102 Fujishima
1B 1-14 §103 Fujishima
Fujishima [ - 6-7 §103 Fujishima and Ludikhuize
Grounds S— :
1D 8-9, 14 §103 Fujishima and Sriram
1E 13 §103 Fujishima and Beach
Asano | 2A 1-4, 8-9 §102 Asano
Grounds | »p 1-4, 8-9 §103 Asano
Zhao 969.

III. TECHNOLOGY OVERVIEW

A.  History of Transistors

Field-Effect Transistors (FETs), developed in the 1920s, are a key technology

in modern electronics and used extensively in various electronic devices. Zhao 948;

Ex-1027. MISFETs, emerging in the 1960s, are a type of FET that provides an

insulating layer to improve device control. /d. Thereafter, MOSFETs (Metal-Oxide-

Semiconductor FETs), a type of MISFET, were developed and are still one of the

dominant transistor types. /d. MOSFETs are considered MISFETs because they

include an insulating layer (e.g., silicon dioxide layer). Zhao 948.

In the 1990s, GaN HEMTs, another type of FET, were introduced, providing

higher-power and higher-frequency performance. Zhao 949. Thereafter, GaN
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MIS-HEMTs, which combines features of GaN HEMTs and MISFETs, were
developed and commercialized in the early 2000s. /d.

B. Electrode Structure Commonalities

FETs, including MISFETs, MOSFETs, GaN HEMTs, and GaN MIS-HEMTs,
share a basic electrode structure that facilitates current control including (i) a source
electrode where charge carriers originate, (ii) a drain electrode where charge carriers
exit, and (iii) a gate electrode that controls the charge carrier flow between the source
and drain. Zhao 950.

FETs can have an interdigitated structure design with source and drain
electrodes having finger-like portions alternatively repeating, as shown below, which

provides device benefits.

. Gate
Drain -~

; )

/ \
Gate
Contacts

- (

Source —
Interconnect

Resistors

Ex-1029, 1746; Zhao q51.



Inter Partes Review
United States Patent No. 9,070,755

One problem was current convergence at the drain finger electrode end

causing increased electric field and creating device issues. Ludikhuize, 4:4-26,

Fig. 4; Zhao 952.

\a t{\_/__-—-——*—ﬂ

e ——al]
—1—19

R R T
G_H_____ —-——] _—“"1— "_‘"'_6

Ludikhuize, Fig. 4. It was also well known to change the drain finger electrode
geometry to address this issue. Zhao 953. A 2007 patent described tapered fingers

for controlling high currents at the end portions. Beach, Fig. 3, Claim 1, Abstract,

5:57-6:11.
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32 /
N7 [/

Id. Fig. 3 (showing drain and source electrodes), Claim 1, Abstract, 5:57-6:11. A
2011 publication disclosed increasing the curvature of the end portion of a drain
electrode to reduce the electric field at the end and a 2005 publication disclosed

longer drain electrodes extending past the source electrodes for the same purpose.

Ex-1024 9937-38; Ex-1041 9920, 5, 16, 35.
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101

32 51 30

Fio FIG. 3

Ex-1024, Fig. 4 (annotated); Ex-1041, Fig. 3 (annotated); Zhao 9954-55.
A 1999 patent, Ludikhuize, and a 1996 patent, Fujishima, describe elevating
the end portion of the to alleviate the electric field. Fujishima, 8:59-

9:2,10:66-11:8, 12:27-32; Ludikhuize, Figs. 1, 3, 4:43-57.
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FIG. 6(b)
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Ludikhuize, Fig. 3; Fujishima, Fig. 6(b) (annotated); Zhao 9956-57. A 2006
publication, Asano, depicts a similar configuration, which a POSA would have

understood to have the same effect. Zhao §58.
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IV. °’755 PATENT
A. Overview

The >755 patent describes an electrode structure addressing “high termination

29 ¢

electric fields” “present at the drain finger electrode ends” which reduce the device
breakdown voltage. *755 Pat., 2:17-21, 2:24-29, Abstract. Its electrode structure
applies to all types of “field-effect transistor (FET),” including a (i) “high-electron-
mobility transistor (HEMT)” and (i) “metal-insulator-semiconductor FET

(MISFET), such as a metal-oxide-semiconductor FET (MOSFET),” among

others. *755 Pat., 3:55-4:3, 2:2-7, 1:28-55.

Figure 6A shows and
and Figure 6C shows a with a
and end portion 626b, which is elevated over a using a dielectric

material 674.
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The ’755 patent discloses additional electrode structure designs, including (i)
the end portion having an ellipsoid shape (°755 Pat., 5:27-42), (ii) the end portion
extending past the main body of a source finger electrode (id., 5:43-51), and (ii1)
drain finger electrodes longer than source finger electrodes (id.). The *755 patent
also describes a tapered drain finger electrode but concedes that “tapered source
and drain finger designs [were] described” in Beach four years before the alleged
time of invention. /d., 8:43-55; Zhao 459-61.

B. Relevant Prosecution History

During prosecution, the examiner issued no rejections, and the Notice of
Allowance analyzes no prior art. Ex-1002, pgs. 5-18.
After issuance, applicant filed a Continuation Application No. 14/750,262

(eventually issuing as the 498 patent). Ex-1022, pgs. 1-56. During prosecution of

10
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ected proposed claims over Fujishima. /d.,

pgs. 70-73. The rejected claims are substantially similar to the *755 patent claims:

7755 Patent Claims

Proposed °498 Patent Claims
Rejected over Fujishima in
Prosecution of ’498 Patent

10. A transistor comprising:

drain finger electrodes
interdigitated with source
finger electrodes;

a gate region configured to
control current conduction in a
semiconductor substrate
between said drain finger
electrodes and said source
finger electrodes;

wherein at least a
portion of said drain finger
end is non-coplanar with said
drain finger electrode main
body;

wherein an increasing thickness
dielectric material is situated
between at least said portion
of said drain finger electrode
end and said semiconductor
substrate.

11. The transistor of claim 10, wherein
said increasing thickness dielectric

10. A transistor comprising:

drain finger electrodes and
source finger electrodes situated
on a semiconductor substrate;

said drain finger electrodes
interdigitated with source
finger electrodes;

a gate region configured to
control current conduction in
said semiconductor substrate
between said drain finger
electrodes and said source
finger electrodes;

having an increased elevation
relative to said drain finger
electrode main body;

wherein a dielectric material
insulates said drain finger
electrode end from said
semiconductor substrate.

11. The transistor of claim 10, wherein
said dielectric material provides said

11
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*The scope of claims 1-3 are covered
by the scope of claims 10-11.

4. The transistor of claim 1, wherein
said drain finger electrode main body
is situated on said semiconductor
substrate.

21. The transistor of claim 10, wherein
said drain finger electrode main body
is situated on said semiconductor
substrate.

6. The transistor of claim 1, wherein at
least one of said source finger
electrodes has a source finger
electrode main body coupled to a
source pad, said drain finger electrode
end extending beyond said source
finger electrode main body.

13. The transistor of claim 10, wherein
at least one of said source finger
electrodes has a source finger
electrode main body coupled to a
source pad, said drain finger electrode
end extending beyond said source
finger electrode main body.

7. The transistor of claim 1, wherein
said drain finger electrodes are longer
than said source finger electrodes.

14. The transistor of claim 10, wherein
said drain finger electrodes are longer
than said source finger electrodes.

755 Patent Claims

Proposed Claims Rejected as
Obvious over Fujishima in
Prosecution of ’498 Patent

14. The transistor of claim 10, wherein
said transistor is a high-electron-
mobility transistor (HEMT).

*The scope of claim 8 is covered by the
scope of claim 14.

22. The transistor of claim 10, wherein
said transistor is a high-electron-
mobility transistor (HEMT).

9. The transistor of claim 1, wherein
said transistor comprises a group I11-
V transistor.

23. The transistor of claim 10, wherein
said transistor comprises a group II1-
V transistor.

12
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>755 Patent Claims! Proposed Claims Rejected as
Obvious over Fujishima and Hossain
443 in Prosecution of 498 Patent

5. The transistor of claim 1, wherein 12. The transistor of claim 10, wherein
said drain finger electrode end has an | said drain finger electrode end has an
increased radius of curvature. increased radius of curvature.

12. The transistor of claim 10, wherein | 24. The transistor of claim 10, wherein

said drain finger electrode end is said drain finger electrode end is
substantially an ellipsoid. substantially an ellipsoid.

13. The transistor of claim 10, wherein | 25. The transistor of claim 10, wherein
said drain finger electrode is a tapered | said drain finger electrode is a tapered
drain finger electrode. drain finger electrode.

>755 Pat., 11:17-12:35; Ex-1022, pgs. 70-73, 58-60.

In response, applicant amended the independent claim to recite an additional
limitation that the “drain finger electrodes extend[] beyond said source finger
electrodes so as to be situated closer to said source pad than said source finger
electrodes”™—a limitation not present in any of the 755 patent claims. Ex-1022, 77.
The applicant’s only rebuttal to the examiner’s Fujishima rejection mimicked its
claim amendment, noting that Fujishima failed to disclose the additional limitation.
1d., pgs. 82-83. The examiner issued an allowance relying upon the prior art’s failure

to disclose this additional limitation. /d., pg. 94.

I As explained in Sections VIL.A.6, VII.A.13, and VII.A.14, the examiner erred in

finding that Fujishima does not disclose or render obvious these limitations.
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V. LEVEL OF ORDINARY SKILL

A person of ordinary skill in the art (“POSA”) would have possessed at least
a four-year degree in electrical engineering or a closely related field, and at least two
years of experience in semiconductor device design. Additional education could
substitute for professional experience and vice versa. Zhao 466-68.

VI. CLAIM CONSTRUCTION
The Board construes claims per Phillips v. AWH Corp., 415 F.3d 1303 (Fed.

Cir. 2005) (en banc). For the purposes of this IPR, the plain meaning of each term
can be applied. Zhao 9462-65.

VII. FUJISHIMA GROUNDS 1A-1E ANTICIPATE AND/OR RENDER
OBVIOUS CLAIMS 1-14.

A.  Grounds 1A-1B: Fujishima Anticipates and/or Renders Obvious
Claims 1-14.

1. Fujishima
Fujishima discloses different configurations for a “Metal Insulator
Semiconductor” field effect transistors—or MISFETs. Fujishima, 1:6-13; *755 Pat.,
3:56-65. Fujishima’s transistors minimize negative electric field effects at the drain

finger electrodes’ ends by projecting the ends over an insulating film. Fujishima,

2:65-3:34, 3:44-52, 6:13-33, 12:23-40, 10:66-11:4, Fig. 6(b).

14
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Figure 6(b) shows a MISFET comprising a drain electrode with a main body

that is non-coplanar with an elevated end portion, source electrode,

an insulating layer 115.

FIG. 6(b)

m 1

125 MOS 126 DRAIN
SECTION SECTION
A L0l ———

12

105 n o+ 401

110

Id., Fig. 6(b) (annotated).

, and

Figure 8’s top view of the same MISFET depicts multiple drain finger

electrodes and source finger electrodes “juxtaposed in an interdigitated manner”

with current flowing in-between:
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FIG. 8
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Id., Fig. 8 (annotated), 13:37-51; Zhao 94[70-74.

Fujishima discloses options for drain finger electrode designs, including (1)
Figure 8’s design, (i1) Figure 10(a)’s design with the drain finger electrode end
portion tapering into an ellipsoid shape, and (iii) Figure 16’s tapered drain

electrode design. Fujishima, 5:14-22, 17:29-54; Zhao §[75.
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w
FIG. 10(a) vz
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4 ,;, | 614
/ 4 44w 611’—“@ 1] %/613
"/QA‘ ‘ / ‘ | [/ 125 610—41
’///1 / ¥ ) ¢ _106(101) X x,
v % -4 T /] 603
vV 603 5] N F
;'// A4 611— J%
// ) |-106(101) 7 614 @ &
(Y 7] szte &
g { U L £ 1510
# %Yy SSSSSS

Fujishima, Figs. 8, 10(a) (annotated), Fig. 16 (annotated and excerpted).

2. Independent Claim 1
a. [1pre]: A transistor comprising:

If the preamble is limiting, Fujishima’s “high voltage MIS field effect

transistor” discloses or renders obvious [1pre]. Fujishima, Abstract, 1:6-19, 13:37-

40; Zhao q76.
b. [1a]: drain finger electrodes interdigitated with
source finger electrodes;
Fujishima discloses [1a] because it discloses and

source finger electrodes that “are juxtaposed in an interdigitated manner.”

Fujishima, 15:9-24, Figs. 6(b), 8; Zhao §77.
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Figure 6(b) shows a drain section 126 with drain electrode 113 and a MIS
section 1252 with a source electrode 112. Fujishima, Fig. 6(b), 8:38-59, 1:19-22,
13:47-51, 15:9-16, 16:38-45; see id., 10:66-11:4, Fig. 17. Figure 8 is a top view of
the device in Figure 6(b), showing the “overall planar structure” including the drain

finger electrodes and source finger electrodes. /d., 13:41-44.

FIG. 8
125
“drain finger electrodes interdigitated with {
source finger electrodes” % («@ 5%
1 H F A VA
/ —»«-é,!%a
AW
= / YA 106
FIG. 6(b) Al iz
/ //1253
125 MOS 126 DRAIN / / 1]
SECTION SECTION 2 (L vsi0n
Pty G Wla —a— / ¢ F“‘7/
m m 106 15 13 ? \J \\Jj -L_é/m
\ o 110 1, - \( =4 109 é _NN//m
i 107 ‘103 | L J-1061101)
1T ? - é,ﬁs;
/) 2 s
L ) 4101 / j Sno
1

Fujishima, Figs. 6(b), 8 (annotated). Fujishima explains that the MIS Section 125

(including source electrode 112) and drain section 126 (including drain electrode

2 Fujishima’s disclosures interchangeably use “MIS Section” and “MOS Section.”

Zhao 978.
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113) “are juxtaposed in an interdigitated manner.” Id., 15:9-24, Fig. 8; see also Ex-
1028-1029; Zhao 978.
Fujishima’s Figure 18 provides additional context for Figure 8, as both figures

disclose similar structures. Zhao 979.

FIG. 18 PROIR ART FIG. 8
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Fujishima, Figs. 18, 8 (annotated). Figure 18 discloses an input terminal region 701
and a drain output terminal region 702 that “interdigitated” with three drain regions
702a to 702¢ (i.e., drain finger electrodes) “formed between adjacent” input
terminal regions 701a to 701b (i.e., source finger electrodes). /d., 1:30-44, Fig. 18
(showing drain finger ends 809 in an active area of the transistor with high electric

field concentrations), 3:23-34; Zhao 979. Thus, a POSA would have understood
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these disclosures further support that Figure 8 discloses
interdigitated with . Fujishima, Fig. 8 (showing drain finger
ends in an active area of the transistor similar to Figure 18 with high electric field
concentrations); Zhao 979.

c. [1b]: current conduction paths in a semiconductor

substrate between said drain finger electrodes and
said source finger electrodes;

Fujishima discloses or renders obvious [1c] because (i) it discloses current
paths through the between the to the
(Ground 1A) or (ii)) a POSA would have understood that
Fujishima’s lateral MISFET includes current conduction paths between these
and (Ground 1B). Zhao 980.
Fujishima discloses a “current path” for electron charge carriers from the MIS
section 125 (with ) to the drain section 126 (with
). Fujishima, 5:62-67, Fig. 6(b); Zhao q81; see Fujishima, 5:46-48,

10:11-19, 10:43-52.
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“current conduction paths in
a
FlG. 6(b) between said drain finger
electrodes and said source
125 _MOS 126 DRAN . ”
SECTION SECTION finger electrodes
—Ae L0la —— :
m 12 106 15

{ [/ 113
RS i W
(\ | n*/ i
-------- “o Lo

]

4101
p
¥
Showing conduction path between source finger electrode
(contacting source layer 107) and drain finger electrode

(contacting drain layer 109) which is repeated for each pair
of interdigitated electrodes

Fujishima, Fig. 6(b) (annotated). Specifically, electrons flow from the source layer
107 (connected to source electrode 112) to the drain layer 109 (connected to drain
electrode 113)—causing current flow from the drain to the source.® Fujishima,

12:19-40, 10:49-53, 8:59-63, Fig. 6(b); Zhao 482; see Fujishima, 2:29-37. Thus, a

3 The *755 patent explains that the “semiconductor substrate” can be “a III-Nitride
material stack, such as a HEMT material stack, silicon, and/or other semiconductor
material.” *755 Pat., 9:34-37. Fujishima’s semiconductor substrate includes
semiconductor material with various doped regions—all of which are formed in the

substrate. Fujishima, Fig. 6(b), 8:41-46, 8:59-62; Zhao 982.
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POSA would have understood that Fujishima’s MISFET includes current conduction
paths in the substrate between the and

, and that current conduction paths are provided in the substrate for all the
interdigitated and . Zhao 482; see
Section VIL.LA.2.b. This is consistent with Infineon’s statements in another IPR
proceeding explaining that FETs generally include a gate electrode that “control[s]
the flow of electrical current between the source and drain.” Ex-1031, 7.

For Ground 1B, a POSA would have found it obvious that Fujishima’s
MISFETs practice limitation [1b], as a transistor’s fundamental purpose is to control
the flow of electrical current over a current conduction path between drain and
source electrodes (Ex-1025, 356; EX-1031, 7) and, thus, Fujishima’s MISFETs
operate to enable charge carriers to flow over current conduction paths in the

between the and . Zhao
83; see Section VII.LA.2.b.
d. [1c]: at least one of said drain finger electrodes having

a drain finger electrode main body and a drain finger
electrode end,

Fujishima discloses [1c] because its has a

and drain finger electrode end. See Fujishima, Fig. 6(b); Zhao 984.
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at least one of said «
finger electrc havmg a
drain finger {lLLll()(lL main

F/G 6 (b} body and a drain finger

electrode end

125 MOS 126 DRAIN
SECTION SECTION
— A Lla —~—

111 112 106 15

/ 113
1057@\ ol (im

7 —

S5O ol e

105 07 e N 401

101

— ————————
—_ — r

Fujishima, Fig. 6(b) (annotated).
As Figure 6(b) shows, Fujishima’s has two portions: (i) a
main body that is situated on ; and (i1) an end that is elevated above the
such that a portion of the end is not on the same plane (i.e., non-coplanar)
as the main body. Fujishima, 8:59-9:2, Figs. 1(b), 6(b); Zhao §85; see Fujishima,
13:37-51. This electrode structure alleviates the “concentration of the electric field
at the” end enabling the device higher voltage-withstanding capability. Fujishima,
8:59-9:2, 14:14-28; Zhao q85.
Fujishima explains that Figure 6(b) provides a view of the “drain corner
portion 912,” which is the “tip” of a drain electrode (as shown in a red circle in

Figure 19(a) below) and has a high electric field concentration. Fujishima, 2:65-3:29,
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Figs. 6(a)-6(b), 19(a)-19(b). Figure 19(b) shows a cross section of the drain corner

portion of Figure 19(a), including the tip of the drain electrode, as indicated by the

yellow highlighting:

FIG. 19(a) PRIOR ART

_______________________________________________________

FIG. 19(b) PRIOR ART
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Fujishima, Figs. 19(a), 19(b) (annotated); Zhao §86-87. Figure 6(b) provides a cross

section similarly showing the drain electrode tip:

FIG. 6(b)
125 MOS 126 DRAIN
SECTION SECTION
Ry Lla — A
m n2 106 1;5 (113
| mi“fmem\“/w ‘3 [ .
Lo m S
105 n 401
1101
p

Fujishima, Figs. 6(b) (annotated), 6(a).
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e. [1d]: wherein at least a portion of said drain finger

end is non-coplanar with said drain finger electrode
main body.

Fujishima discloses [1d] because the drain finger electrode end is non-
coplanar with the drain finger electrode main body for at least the reasons

explained for [1c]. Section VII.A.2.d; Fujishima, Fig. 6(b); Zhao 488.

“wherein at least a portion of
said drain finger end is non-
coplanar with said drain

F/G 6 (b} finger electrode main body”

125 MOS 126 DRAIN
SECTION SECTION
a ———
111 112 106 15 13

.wﬁ?méma & g) ™,

105 107 N4 401

{ 101

Fujishima, Fig. 6(b) (annotated). As shown, at least a portion of the end is non-
coplanar with respect to the main body because the end is on a horizontal plane that
is not on the same horizontal plane as any part of the main body. Id.; Zhao 988. This
configuration alleviates the electric field at the end. Fujishima, 12:23-31; Zhao 988;

see Section VILLA.1.
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3. Claim 2 — The transistor of claim 1, wherein a dielectric
material is situated between said drain finger electrode end
and said semiconductor substrate.

Fujishima discloses claim 2 because it discloses an insulating film 115

situated between the drain finger electrode end and

125 MOS
SECTION
m 12

FIG. 6(b)

“The transistor of claim 1,

wherein a dielectric material
is situated between said drain
finger electrode end and said

126 DRAIN

‘/ g " 13
10837@\ ﬁ’ 9‘ : {iﬂ1og

n  +— 40

| =

110

Fujishima, Fig. 6(b) (annotated); Zhao 489.

Figure 6(b) shows insulating film 115 situated between the end portion and

. Fujishima, 8:59-9:2, Figs. 1(b), 6(b); Zhao 990; Sections VII.A.2.c-

VIILA.2.d. The insulating film is a dielectric material under the ’755 patent’s

description of such a material as any “insulating material.” >755 Pat., 10:23-29,

10:10-22; Zhao 990.
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Claim 3 — The transistor of claim 2, wherein said dielectric
material elevates said drain finger electrode end over said
semiconductor substrate.

Fujishima discloses claim 3 because it discloses that the insulating film 115

elevates the drain finger end over the

108‘?7&‘—&33\ f

“The transistor of claim 2,
wherein said dielectric
mateual elevates said d

FIG 6(b} fing trode endover sald
125 MOS 126 DRAIN
SECTION SECTION
L0la ——
111 112

|

P |
%

1(()6 1} 5 / 13
{ \:,,109

4 401

110

I

Fujishima, Fig. 6(b) (annotated); Zhao 991; Sections VII.A.2.c-VIL.A.2.d.

S.

Claim 4 — The transistor of claim 1, wherein said drain
finger electrode main body is situated on said
semiconductor substrate.

Fujishima discloses claim 4 because it discloses that the drain finger main

body is situated on the
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Fujishima, Fig. 6(b) (annotated); Zhao 492; Sections VII.A.2.c-VIL.A.2.d.

6. Claim 5 — The transistor of claim 1, wherein said drain
finger electrode end has an increased radius of curvature.

For Ground 1A, Fujishima discloses claim 5 because it discloses an

ellipsoidal shape for the drain finger end that has an increased radius of curvature

resulting in the width of the end being greater than the width of the drain finger

main body. Zhao 993. For Ground 1B, a POSA would have (i) found claim 5

obvious in view of Fujishima’s disclosures or (ii) been motivated to combine

Fujishima’s embodiments to achieve claim 5. /d.

First, for Ground 1A, in its Summary of the Invention, Fujishima discloses

a drain electrode structure in which the “width of a portion where the drain pad

opening portion is not formed” (i.e., the width at the drain finger electrode main
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body) “is set to be smaller than a width of the drain pad opening portion” (i.c.,
the width at the drain finger electrode end), and is shown in Figure 10(a).
Fujishima, 5:14-22, Figs. 10(a), 12; Zhao 994; see Fujishima, 5:22-36, 17:16-18:6,

6:45-53, 3:3-23, 20:56-21:12, Figs. 12-16.

FIG. 10(a)

609 Width at
YOTs ~~  End Portion
// 614
611’”"‘@ hﬁ/
/ 4 U754 width at
610—7 ] 1S i
% 45 ——— Main Body
X1 // X' Portion
603 ‘é’/ dnnz4 e
/ ’ “The transistor of claim
611'-; @ / 1, wherein said drain
&1L finger electrode end
- has an increased radius
of curvature”
4

Fujishima, Fig. 10(a) (annotated). This is consistent the *755 patent, which explains
that a “drain finger electrode end[] 226 has an “increased radius of curvature ...
resulting in increased width 246 of curved drain finger electrode ends 226 relative
to width 254 of [the main body of]| drain finger electrode 220.” 755 Pat., 5:9-13,

Fig. 2; see id., 5:13-16. Zhao 995.
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FIG. 2
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>755 Pat., Fig. 2 (excerpted and annotated); Fujishima, Fig. 10(a) (annotated).

Second, for Ground 1B, it would have been obvious to a POSA to implement

the drain finger electrode end of Fujishima’s drain electrode 113 (see Section

VII.A.2.b) with an ellipsoid shape, as disclosed in, for example, Figures 10(a) and

12. Zhao 996. Fujishima discloses various options for the shape of the drain finger

electrodes including (1) an electrode finger with consistent width (Fujishima, Figs.

7(a), 8-9 and corresponding disclosures); (2) electrode finger ends with an ellipsoid

shape (see Fujishima, Figs. 10(a), 12 and corresponding disclosures), and (3)

electrode fingers with a connection portion 618 (see Fujishima, Fig. 16 and

corresponding disclosures). Zhao 996.
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Fujishima, Figs. 8, 10(a), 16 (annotated). Thus, it would have been obvious to a
POSA to configure the drain finger end of Fujishima’s with
an ellipsoid shape because doing so would simply implement an option that
Fujishima itself discloses to provide an improved device with a higher withstand
voltage (id., 5:14-22, 17:41-54) and reduced electric field at the end. Zhao 996.
Third, for Ground 1B, a POSA would have been motivated to combine
Fujishima’s embodiments so that the drain finger electrode end has an increased
radius of curvature. A POSA would have been motivated to modify the shape of the
end portion of Fujishima’s shown in Figure 8 with the shape of the
end portion of that has an increased radius of curvature, as shown
in Figures 10(a) and 12. A POSA would have recognized that Fujishima’s
presentation of multiple options for the end portion shape meant that different

shapes have different benefits and applications. Zhao §97. Because these options are
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presented in the same reference, a POSA would have been motivated (and found it
would have been obvious) to modify the Figure 8 embodiment with the Figures 10(a)
and 12 embodiments. /d. This similarly supports that a POSA would have had a
reasonable expectation of success in making this modification, as Fujishima initially
explains implementing a MISFET with the shape shown in Figure 8 and then
describes implementing the same type of MISFET with the shape shown in Figures
10(a) and 12, including various benefits of this modification. Fujishima, 3:38-43,
15:40-59, 17:16-18:6, 18:20-33; Zhao 997. Moreover, a POSA would have had a
reasonable expectation of success in making this modification because it is a simple
design change that (i) can be implemented during the planning process, (i1) only
modifies the electrode geometry, which is a simple change, and (iii) still utilizes the
same fabrication process. Zhao 97.

Thus, it would have been obvious to a POSA to configure the drain finger
end of Fujishima’s with an ellipsoid shape because doing so
would simply combine prior art elements according to known methods (i.e.,
combining Fujishima’s MISFET and ellipsoid shape electrode configuration) or
substituting one known element for another (i.e., substituting the planar
configuration for the ellipsoid shape electrode configuration) to yield predictable
results (i.e., Fujishima’s MISFET with an ellipsoid-shaped drain finger end). Zhao

998. Additionally, a POSA would have also found it obvious to do so because it
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applies a known technique to a known device (i.e., using an ellipsoid-shaped drain
finger end to Fujishima’s MISFET) and provides an improved device with a higher
withstand voltage (see Fujishima, 5:14-22, 17:41-54) and reduced electric field at
the drain finger electrode end—benefits providing a clear teaching, suggestion, or
motivation to make the combination. Zhao 998.
7. Claim 6 — The transistor of claim 1, wherein at least one of
said source finger electrodes has a source finger electrode
main body coupled to a source pad, said drain finger

electrode end extending beyond said source finger electrode
main body.

For Ground 1B, Fujishima renders obvious claim 6 because it discloses (1) a

with a main body portion (see Section VII.A.2.b), which a

POSA would have understood to be coupled to a source pad, and (ii) that the end
portion of Fujishima’s (see id.) extends past the main body
of the , as this configuration was well-known at the time of

the invention. Zhao 999.

First, Fujishima’s Figure 8 discloses a with a
connected to a . Zhao 9100. A POSA would have
understood that Fujishima’s Figure 8 discloses a (as depicted below)

because it is consistent with how the *755 patent describes the source pad (id.; *755
Pat., 4:26-33, 4:64-5:8, Fig. 2) in that (1) the in Figure 8 is electrically

coupled to the given that the and are
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connected, (2) the source pad is adjacent to the Fujishima’s drain finger electrode
ends, and (3) the electrode pad structure of the source pad is similar to the drain

electrode pad structure disclosed in the *755 patent. Zhao 9100.

“The transistor of .
claim 1, wherein at 12(5 FIG. 2 200
least one of said % /_'V 4
source finger ~ N /fgé/sw 208 zm\'
electrodes has a N N ﬂ_%,ma : SOERRTE GATE PAD
source finger NN\, SOURCE PAD NN
electrode main body A X :
coupled to a source A 106 e @ B
pad ... | 1252 5 ol 1
Az i
\é |_106(101) a3 2
S/

| -126

232+ 231

222

SN

| -120 235 |I's

SRR

1-106(101)

| ) 125 : &
J—Z_AZ& - DRAIN PAD 207

510 =
206

@

(@
C\
\7‘\

Fujishima’s source electrode pad is similarly structured to °755
Patent’s drain electrode pad

Fujishima, Fig. 8 (annotated); *755 Pat., Fig. 2 (annotated). Moreover, a POSA
would have understood that the main body portion connects to a source pad to
enable the source finger electrodes circuit access to components of the “integrated
circuit device” external to Fujishima’s MISFET. Zhao §100; Fujishima, 10:37-42,
11:65-12:3. A POSA would have understood that Fujishima’s source pad provides

numerous benefits, including providing uniform current distribution across source
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fingers, providing a low-resistance path to lower parasitic resistance, and offering a
centralized, low-inductance point for source fingers to connect that helps manage
parasitic inductance. Zhao §100.

Second, a POSA would have found it obvious to extend the end portion of
Fujishima’s drain finger electrode beyond the main body portion of the source
finger electrode because such a configuration was well known and conventional at
the time of the invention. Zhao §q101-103; Ex-1041 9920, 35, 16-17, 5, 8, 19, Fig.
3; Ludikhuize, Abstract, 4:26-33, Fig. 1; Ex-1021, 144. In fact, Fujishima’s own

description of the prior art discloses such a configuration:

FIG. 18 PROIR ART

809 701 809 701b 809
\ /a \ _/ /

[ e e [ ant> ey
[

! 1
I

Fujishima, Fig. 18 (excerpted and annotated); Zhao 9104.

)
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/
This combination would have been routine because implementing specific

dimensions for electrode fingers (which was well known at the time of the alleged

invention) is a simple design change during the planning phase that involves a
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scaling or length adjustment. Zhao §105; Ludikhuize, 4:21-26, 2:36-41. Thus, a
POSA would have found it straightforward with a reasonable expectation of success
to modify Fujishima’s electrode structure such that the drain finger electrode tips
extend beyond the source finger electrode main body, including because it is a simple
design change that (i) can be implemented during the planning process, (ii) only
modifies the electrode geometry, which is an uncomplicated change, and (iii) still
utilizes the same fabrication process. Zhao §105.

A POSA would have been motivated to make this modification because it
would have (1) furthered Fujishima’s goals of lowering the electric field at the end
portion of the , which was a known benefit in the art
(Ludikhuize, Abstract, 4:26-33, Figs. 11, 4; Ex-1041 9920, 35, 16-17, 5, 8, 19, Fig.
3), (i1) increased transistor breakdown voltage, (iii) lowered current convergence and
Kirk effect and the drain finger electrode tips, (iv) increased transistor safe operating
area, and (iv) decreased manufacturing costs and materials needed. /d.; Zhao §106.

The modification simply combines prior art elements (Fujishima’s MISFET
and well-known electrode configurations to extend the drain finger end past the
source finger main body) according to known methods to yield predictable results
(using longer drain finger electrodes relative to source finger electrodes, as known
in the art). Zhao §107. It is also a simple substitution of one known element

(Fujishima’s drain finger electrode configuration) for another (well-known drain
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finger electrode configurations) to obtain predictable results (a transistor
configuration that reduces the electric field at the end of the drain finger electrode
and provides additional benefits noted above). /d. It also uses a known technique
(the well-known configuration to extend the drain finger electrode end) to improve
similar devices (transistors disclosed in Fujishima and well known in the art) in the
same way (to reduce the negative electric field effect). Id.

8. Claim 7 — The transistor of claim 1, wherein said drain

finger electrodes are longer than said source finger
electrodes.

For Ground 1B, Fujishima renders obvious claim 7 because a POSA would
have found it obvious to configure Fujishima’s so they are
longer than the . Zhao 9108.

As explained for claim 6, Fujishima renders obvious extending the end
portions of Fujishima’s past the of the

. 1d. §109; Section VII.A.7. Moreover, Fujishima discloses
that the also extend past the on
the side opposite of the end portions of Fujishima’s (i.e.,

the bottom side of Figure 8):
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Fujishima, Fig. 8 (annotated). Thus, Fujishima renders obvious drain finger

electrodes that are longer than the source finger electrodes. Zhao 4109.
Additionally, it would have been obvious to extend both tips of the drain
finger electrodes to make these electrodes longer than the source finger electrodes
on both sides. Zhao §110. As explained for claim 5, Section VII.A.6, Fujishima
discloses or renders obvious implementing drain finger electrodes with two

terminating ends, both of which have an ellipsoid shape:
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F/G 7 2 Fig. 10(b) shows cross section of this portion of
. 611 6lb , which includes source electrode
607 in between drain electrodes

FIG. 10(b)
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/ ‘ 603p606b n +/602 :
' |

Fujishima, Figs. 10(b), 12 (annotated). Figure 10(b) depicts a cross section of Figure

12 showing that the source electrode 607 is between drain electrodes 608. Id., Figs.
10(a), 10(b), 12, 16:67-17:15.

In such a configuration, a POSA would have understood that it would have
been obvious and beneficial to extend the tips on both sides of the drain finger
electrodes in drain section B past both tips of the source finger electrodes for the
reasons explained for claim 6 that support extending the drain finger electrode end—
and that there would be a reasonable expectation of success in making such a
modification, which was well known. See Section VII.A.7; Ludikhuize, Abstract,
4:26-33, Figs. 11, 4; Ex-1041 9920, 35, 16-17, 5, 8, 19, Fig. 3. Specifically, a POSA
would have had a reasonable expectation of success in making this modification

because it is a simple design change that (i) can be implemented during the planning
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process, (i1) only modifies the electrode geometry, which is an uncomplicated
change, and (iii) still utilizes the same fabrication process. Zhao §110-111.

Such a modification simply combines prior art elements (Fujishima’s drain
finger electrode with two terminating ends and well-known electrode configurations
to extend the drain finger end portion past the source finger ends on both sides)
according to known methods to yield predictable results (using longer drain finger
electrodes relative to source finger electrodes, as known in the art). Zhao q112. It is
also a simple substitution of one known element (Fujishima’s Figure 8 drain finger
electrode configuration) for another (well-known drain finger electrode
configurations) to obtain predictable results (a transistor configuration that reduces
the electric field at the end portions of the drain finger electrode and provides
additional benefits noted above). /d.; Section VII.A.7. It also uses a known technique
(the well-known configuration to extend the drain finger electrode ends) to improve
similar devices (transistors disclosed in Fujishima and well known in the art) in the
same way (to reduce the negative electric field effect). Zhao 112.

9. Claim 8 — The transistor of claim 1, wherein said transistor
is a high-electron-mobility transistor (HEMT).

Fujishima discloses or renders obvious claim 8. For Ground 1A, Fujishima
discloses MISFETs, and a POSA, at the time of the alleged invention, would have

understood that MISFETs describe a variety of types of well-known transistors,
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including GaN MIS-HEMTs. Zhao §113. For Ground 1B, a POSA would have
motivated to apply Fujishima’s teachings to a GaN HEMT device and render obvious
claim 8. /d.

For Ground 1A, the ’755 patent explains that “transistor 200 is a “field-
effect transistor (FET)” and provides numerous options of FETs, including a “high-
electron-mobility transistor (HEMT).” *755 Pat., 3:60-4:3, 2:2-7, 1:28-55. Similarly,
Fujishima discloses a “MISFET,” and a POSA would have understood that a
Fujishima’s teachings apply to a variety of types of well-known and conventional
MISFETs in 2012, including, for example, MIS-HEMTs or, specifically, GaN MIS-
HEMTs. Zhao 9970, 114; see Ex-1015 993-4, 24 (describing HEMT as a type of FET
and a GaN HEMT with a “MIS structure” (i.e., a MIS-HEMT)); Ex-1016 9946-47;
Ex-1017 q95-10, 42, 56, 87; Ex-1020; Imada (comparing GaN MIS-HEMTs and
HEMTs); Ex-1018, 155; Kanamura (disclosing Al-GaN and GaN MIS-HEMTs);
Okino (comparing Al-GaN MIS-HEMTs and HEMTs); Ex-1013 9935-37; Ex-1014
996-7, 99; Beach, 1:65-2:20, 5:17-21; Ex-1025, 375-78, 393-94, 402-03; Ex-1019-
1020;

For Ground 1B, a POSA would have found it obvious to apply Fujishima’s
concepts specifically to HEMTs (e.g., GaN HEMTs or InGaAs HEMTs), which were

well-known by the time of the alleged invention, including with a transistor structure
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similar to Fujishima’s structure. Zhao q9115-118; Sriram 4916, 39, Figs. 1, 5; Asano
455-56, Figs. 3A, 4B; Ex-1013 992-14; see Sections VIL.A.1, VIII.A.2.e.

A POSA would have further found this obvious given that the concepts from
Fujishima relevant to the claimed invention can be generally applied toward lateral
transistors with source and drain electrodes, which would include GaN or InGaAs
HEMTs. Zhao 9[119. This combination would have been routine because a POSA
would have understood Fujishima’s disclosures relied upon for claim 1 (see Section
VIIL.A.2) are directed toward the electrode structure of a FET and it would be
common to apply such disclosures to GaN or InGaAs HEMTs, which a POSA would
understand to have had similar electrode structures, especially for electric field
management purposes. Zhao §120; Ex-1018, 70-71 (“parameters of the MISFET are
very similar to those of the HEMT”); Ex-1044; Ex-10421 Ex-1043. Moreover,
applying Fujishima’s principles in this manner to GaN or InGaAs HEMTs would
have furthered Fujishima’s goals of providing an improved transistor for high
frequency applications, as GaN or InGaAs HEMTs provide high electron mobility
resulting in “higher saturated electron drift velocities,” which are preferred for high
frequency applications “because the higher velocity translates to shorter times from
source to drain” (i.e., faster switching speeds). Sriram §6; Zhao 4120. Thus, a POSA

would have had a reasonable expectation of success and found it straightforward to
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incorporate Fujishima’s disclosures relied upon for claim 1 to conventional GaN or
InGaAs HEMTs. Zhao 9120.

A POSA would have been motivated to combine these prior art elements
according to known methods (i.e., applying Fujishima’s technique of raising drain
electrodes to well-known GaN or InGaAs HEMTs) to yield predictable results (i.e.,
incorporating the benefits touted by Fujishima into GaN or InGaAs HEMTs—with
HEMTs themselves providing additional benefits over other transistors, such as
higher breakdown volage, high electron mobility, lower on-resistance reducing
conduction losses, high power density, high efficiency (e.g., higher power
conversion efficiency), lower switching loses, use of smaller passive components,
better thermal conductivity, reduced parasitic capacitance, superior low temperature
performance, fast switching speeds, among others). Zhao 4121; Ex-1025, 376-77,;
Beach, 1:25-60, 3:59-65. Using Fujishima in a HEMT would have been obvious
because it would use a known technique (Fujishima’s technique of raising drain
electrodes to improve withstand voltage) to improve similar devices (the known
HEMT devices) in the same way (using the same Fujishima raised drain electrode
technique in a HEMT). Zhao q121. The combination is also a simple substitution of
one known element (Fujishima’s drain finger electrode configuration with an
elevated end in a MISFET) for another (well-known GaN or InGaAs HEMTs with a

drain finger electrode end that is flat) to obtain predictable results (a GaN or InGaAs
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HEMT with a drain finger electrode configuration that simply elevates the drain
finger electrode end portion). Id. And a POSA would have applied Fujishima to
HEMTs with a reasonable expectation of success because applying FET
configuration to HEMTs was common and routinely performed for the features at
issue here, including relating to electric field management. /d.; Ex-1018, 70-71
(“parameters of the MISFET are very similar to those of the HEMT”); Ex-1044; Ex-
1042; Ex-1043.

A POSA would have found it obvious that Fujishima’s concepts applying to a
MISFET would also apply to HEMTs because various types of MISFETs were well
known at the time of the alleged invention, including MIS-HEMTs such as GaN or
Al-GaN MIS-HEMTs, as explained above. Zhao §122.

10. Claim 9 — The transistor of claim 1, wherein said transistor
comprises a group III-V transistor.

Fujishima discloses or renders obvious claim 9 for the reasons noted for claim
8 because (i) Fujishima discloses MISFETs, which a POSA would have understood
to include GaN MIS-HEMTs (Ground 1A) or, (ii) alternatively, it would have been
obvious to apply Fujishima’s concepts to GaN or InGaAs HEMTs, which were well-

known at the time (Ground 1B). See Section VII.A.9; Zhao 4123.
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As described in the *755 patent, GaN HEMTs (which includes GaN MIS-
HEMTs) and InGaAs HEMTs are group I1I-V transistors. *755 Pat., 2:1-7, 1:47-51,
4:9-21; Zhao 9124; Ex-1025, 6, 49-52, 540-41.

Thus, for Ground 1A, Fujishima’s disclosure of GaN MIS-HEMTs, as
explained in Section VII.A.9, also discloses a group III-V transistor. Zhao §125.

Additionally, for Ground 1B, Fujishima rendering obvious the application of
Fujishima’s concepts to GaN or InGaAs HEMTs also renders obvious applying
Fujishima’s concepts to a group III-V transistor. Zhao 4126. A POSA would have
been motivated to combine these prior art elements (i.e., Fujishima’s concepts and
GaN HEMTs) and would have had a reasonable expectation of success making the
combination for the reasons explained in Section VIL.A.9.

11. Independent Claim 10
a. [10pre]: A transistor comprising:

If the preamble is limiting, Fujishima discloses [10pre] for the reasons
explained for [1pre]. See Section VII.A.2.a; Zhao 127.

b. [10a]: drain finger electrodes interdigitated with
source finger electrodes;

Fujishima discloses [10a] for the reasons explained for [la]. See Section
VIL.A.2.b; Zhao 128.

c. [10b]: a gate region configured to control current
conduction in a semiconductor substrate between said
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drain finger electrodes and said source finger
electrodes;

Fujishima discloses or renders obvious [10b] for the reasons explained for
[1b]. See Section VII.A.2.b (explaining that Fujishima discloses or renders obvious
“current conduction in a semiconductor substrate between said drain finger
electrodes and said source finger electrodes”); Zhao 129.

Fujishima discloses a gate region because it discloses a “gate electrode.”
Fujishima, Claim 1, 8:46-49, 3:61-63, 4:29-34, Fig. 6(b); Zhao §130. Fujishima
further explains that electrons flow from the source to the drain when voltage is
applied to the gate electrode. Fujishima, 2:29-37; Zhao §130. A POSA would have
understood that Fujishima’s gate electrode controls the conduction between the drain
and source electrodes, including based on the magnitude of the voltage applied—
i.e., a higher volage results in more electron flow and higher conduction—which is
consistent with Fujishima’s own disclosures. Zhao 4130; see Fujishima, 2:29-37;
Beach, 1:61-67, 5:29-35.

d. [10c]: at least one of said drain finger electrodes

having a drain finger electrode end and a drain finger
electrode main body,

Fujishima discloses [10c] for the reasons explained for [1c]. See Section

VIIL.A.2.d; Zhao §131.
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e. [10d] wherein at least a portion of said drain finger

end is non-coplanar with said drain finger electrode
main body;

Fujishima discloses [10d] for the reasons explained for [1d]. See Section
VIIL.A.2.e; Zhao 9[132.
f. [10e]: wherein an increasing thickness dielectric
material is situated between at least said portion of

said drain finger electrode end and said
semiconductor substrate.

Fujishima discloses [10e] for at least the reasons explained for claim 2. See
Section VII.A.3 (explaining that Fujishima discloses “wherein ... a dielectric
material 1s situated between at least said portion of said drain finger electrode end
and said semiconductor substrate); Zhao 9133.

Fujishima’s Figure 6(b) discloses that the dielectric material has an
“increasing thickness” because the thickness of Fujishima’s insulating film 115

increases from its outer edges (blue line) to the center (yellow line):
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Fujishima, Fig. 6(b) (annotated); Zhao 9134.

12. Claim 11 — The transistor of claim 10, wherein said
increasing thickness dielectric material elevates said drain
finger electrode end over said semiconductor substrate.

Fujishima discloses claim 11 for the reasons explained for [10e] and claim 3.

See Sections VII.A.11.f, VII.A.4; Zhao §135.

13. Claim 12 — The transistor of claim 10, wherein said drain
finger electrode end is substantially an ellipsoid.

Fujishima discloses claim 12 for the reasons explained for claim 5. See

Section VII.A.6; Zhao q136.

48



Inter Partes Review
United States Patent No. 9,070,755

14. Claim 13 — The transistor of claim 10, wherein said drain
finger electrode is a tapered drain finger electrode.

For Ground 1A, Fujishima discloses claim 13 because its
is tapered. Zhao 9137. For Ground 1B, a POSA would have (i) found
claim 13 obvious in view of Fujishima’s disclosures or (ii) been motivated to
combine Fujishima’s embodiments to achieve claim 13. Id.
First, for Ground 1A, Fujishima discloses a structure
that incorporates tapering in two ways. For the first way, Fujishima discloses a
structure in which the “width of a portion where the drain pad opening
portion is not formed” “is set to be smaller than a width of the drain pad opening
portion”—thus tapering from a top portion (red line) to a smaller width in the middle

of the electrode (blue line). Fujishima, 5:19-22; Zhao 9138.

“The transistor of claim 10, wherein

F/G 70(8) said drai lectrode is a

tapered drain finger electrode”
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Fujishima, Fig. 10(a) (annotated).
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For the second way, Fujishima discloses a structure that
incorporates tapering in a different manner. Specifically, this structure has a smaller
width near the center of the relative to a width of the near the
connection 618—thus tapering from an end portion near the connection 618 (red

line) to a smaller width in the middle of the electrode (blue line). Zhao §139.

19

BEL9
kj

qely
9

X
IEL9

719

SAII79

77T

%
X
4
X
89—
N/
/|
%

“The transistor of claim 10, wherein
said inger e ode 1s a
tapered drain finger electrode”

Fujishima, Fig. 16 (annotated).

Second, for Ground 1B, it would have been obvious to a POSA to implement
Fujishima’s (see Section VIIL.LA.2.b) with a tapered
configuration because this type of modification was well known, as conceded by

applicant’s admissions in the *755 patent conceding that “tapered source and drain
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finger designs” were described in 2008 in Beach—four years before the time of the
invention—and provided benefits including ‘“higher breakdown voltages and lower
ON-resistance.” *755 Pat., 8:43-55; see Director Vidal Updated Guidance on the
Treatment of Statements of the Applicant in the Challenged Patent in Inter Partes
Reviews Under § 311(b) (June 9, 2022) (explaining that admissions can be used to
“supply missing claim limitations that were generally known in the art prior to the
invention” or ‘“demonstrate the knowledge of a [POSA] at the time of the
invention.”). Beach discloses drain finger electrodes in which “each finger taper[s]

from a base to a tip thereof, [with] the base being wider than the tip”:

Beach, Fig. 3, Claim 1, Abstract, 5:57-6:11. Thus, Fujishima, in view of Applicant’s
admissions regarding Beach’s disclosures, renders obvious tapered drain finger
electrodes and claim 13, as a POSA would have found it obvious to implement
Fujishima’s with a tapered configuration. Zhao 9140-142.
This modification would have been routine and had a reasonable expectation

of success because implementing specific geometry for electrode fingers (i.e.,
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tapered drain finger electrode, as the applicant-admitted-prior-art (AAPA) discloses)
is a simple design change, making the base width larger than the tip width, and can
be implemented during the planning phases. Zhao 9142. A POSA would have had a
reasonable expectation of success in making this modification because it is a simple
design change that (i) can be implemented during the planning process, (ii) only
modifies the electrode geometry, which is an uncomplicated change, and (iii) still
utilizes the same fabrication process. /d.

A POSA would have been motivated to make the combination to (i) increase
device power rating, (i1) decrease device dimensions, (ii1) reduce device resistance
and balance current flow, and (iv) decrease power loss. Zhao §143; Beach, Abstract,
3:1-8, 4:6-33, 4:53-64, 6:1-11, 6:24-48, 6:57-61.

The combination simply combines prior art elements (Fujishima’s and the
AAPA’s transistor and electrode configurations) according to known methods to
yield predictable results (using tapered drain finger electrodes). Zhao 4144. It is also
a simple substitution of one known element (Fujishima’s drain finger electrode
configuration shown in Figure 8) for another (the AAPA’s tapered drain finger
electrode configuration in Figure 3) to obtain predictable results (a configuration of
the drain finger electrode of a transistor that reduces the negative electric field

effect). Id. It also uses a known technique (the AAPA’s tapered drain finger electrode
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configuration) to improve similar devices (transistors disclosed in Fujishima and the
AAPA) in the same way (to reduce the negative electric field effect). /d.

Third, for Ground 1B, a POSA would have been motivated to combine
embodiments in Fujishima in a manner that discloses this limitation. Specifically, a
POSA would have been motivated to modify the shape of Fujishima’s
shown in Figure 8 with the shape of shown in Figure 10(a) or Figure
16—both of which include tapered electrode configurations, as explained above.
Zhao q145. A POSA would have recognized that Fujishima’s presentation of
multiple options for the shape of the end portion of the drain finger meant that
different shapes have different benefits and applications. /d. Moreover, because these
options are presented in Fujishima, a POSA would have been motivated (and found
it would have been obvious) to modify the Figure 8 embodiment with the Figure
10(a) embodiment or Figure 16 embodiment, as well as that such a modification
would have had a reasonable expectation of success, including because it is a simple
design change that (i) can be implemented during the planning process, (i1) only
modifies the electrode geometry, which is an uncomplicated change, and (ii1) still
utilizes the same fabrication process. /d.

Thus, it would have been obvious to a POSA to incorporate tapering to
Fujishima’s because doing so would simply combine prior art

elements according to known methods (i.e., combining Fujishima’s MISFET and
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Fujishima’s tapered shape electrode finger configuration) or substituting one known
element for another (i.e., substituting Fujishima’s planar configuration for its tapered
shape electrode finger configuration) to yield predictable results (i.e., Fujishima’s
MISFET with Fujishima’s tapered-shaped drain finger electrode). Zhao 9146.
Additionally, a POSA would have also found it obvious to do so because it applies a
known technique to a known device (i.e., using a tapered-shaped drain finger
electrode in Fujishima’s MISFET) and provides an improved device with a higher
withstand voltage and reduced electric field—benefits providing a clear teaching,
suggestion, or motivation to make the combination. /d.

15. Claim 14 — The transistor of claim 10, wherein said
transistor is a high-electron-mobility transistor (HEMT).

Fujishima discloses claim 14 for the reasons explained for claim 8. See
Section VII.A.9; Zhao 9147.

B. Ground 1C: Fujishima and Ludikhuize Render Obvious Claims
6-7.

Claims 6 and 7 are directed to a drain finger electrode longer than the source
finger electrode (claim 7) and that the end portion of the drain finger electrode
extends beyond the source finger electrode main body (Claim 6). Zhao 4148.
Ludikhuize discloses both limitations and a POSA would have found it obvious to

combine Fujishima and Ludikhuize. /d.
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1. Ludikhuize

Ludikhuize relates generally to transistors and addresses breakdown issues
from current convergence at drain finger ends by implementing source fingers
shorter than drain fingers. Ludikhuize, Abstract, 3:1-17, 3:46-54, Claim 1; ’755

Pat., 3:64-65; Fujishima, 7:5-7 (same).
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Ludikhuize, Fig. 1 (annotated). This increases the safe operating area of the transistor
and reduces the Kirk effect and current convergence at the drain finger electrode

tips. Ludikhuize, Abstract, 4:26-33, Figs. 11, 4; Zhao 9[149.
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Ludikhuize, Fig. 4.

2. General Motivations to Combine

A POSA would have found it obvious to combine Fujishima and Ludikhuize,
which disclose complementary systems and methods for configuring transistors and
improve overall transistor performance by alleviating negative electric field effects
within the transistor. Zhao 9150.

Fujishima relates to various configurations of MISFETs. See Sections
VIL.A.1, VII.A.9. Fujishima’s transistor has a lateral structure with the drain, source,
and gate on the same surface of the substrate. Fujishima, 13:37-51, Fig. 6(b); Zhao

9970, 151. These various configurations improve the overall transistor device,
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including by minimizing the electric field at the ends of the drain electrode. See
Section VII.A.1; Zhao 4971, 151.

Similarly, Ludikhuize discloses “lateral” transistors with “interdigitated
source/drain configuration.” Ludikhuize, Abstract. Additionally, it discloses
configuring transistors with shorter source fingers to prevent electrical breakdown
due to electric fields. Section VII.B.1; Zhao q152.

Fujishima and Ludikhuize are also similar and analogous to the 755 patent,
which generally discloses high voltage FETs. °755 Pat., 3:56-4:8; Zhao 9153.
The 755 patent is specifically directed to making design changes to the electrode
structure to help alleviate negative electric field impact and improve the robustness
of a transistor, including elevating the tips of the finger of a drain electrode,
increasing the curvature of the drain electrode tips, and tapering the electrode
fingers. 755 Pat., 3:53-55, 4:64-5:8, 8:43-59, 10:5-22, Fig. 6C; Zhao 153.

Thus, Fujishima and Ludikhuize are analogous art to the ’755 patent and
combinable with each other because they belong to the same field of endeavor,
disclose comparable systems that operate similarly, and are reasonably pertinent to
similar problems. Zhao §154.

3. Claim 6 — The transistor of claim 1, wherein at least one of

said source finger electrodes has a source finger electrode
main body coupled to a source pad, said drain finger
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electrode end extending beyond said source finger electrode
main body.

Fujishima and Ludikhuize render obvious claim 6. Zhao q155. Specifically,
Ludikhuize discloses “source fingers 6 that have a main body portion coupled to
a source pad and a “drain finger 7” that has “tips 11” that extend past the source

finger electrode, including the main body portion. /d.
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l == —x =" Ly electrode end extending
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Ludikhuize, Fig. 1 (annotated), Abstract, Fig. 3.
Ludikhuize discloses “source and drain electrodes 15 and 16 that are
connected to source fingers 6 with main body portions and drain finger 7, and a

POSA would have understood that these fingers constitute the claimed source finger

electrodes and drain finger electrodes. Ludikhuize, Fig. 1, 3:28-36, 3:60-61, 4:58-
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67; Zhao 4156. Fujishima discloses the claimed source pad (see Section VII.A.7),
however, a POSA would have also understood that the of
in Ludikhuize couple to a source pad because (1) Ludikhuize
discloses a high-voltage transistor, (i1) such devices include transistors that connect
to a circuit external to the transistor, and (iii) the of
couple to a source pad to enable the external circuit access to the source
electrode. Zhao 9[156. In fact, Ludikhuize discloses a drain pad and a POSA would
have understood that the device would similarly include a source pad. Id.;
Ludikhuize, 3:32-37. A POSA would have understood that Ludikhuize’s source pad
provides numerous benefits, including providing uniform current distribution across
, providing a low-resistance path to lower parasitic resistance, and
offering a centralized, low-inductance point for to connect that helps

manage parasitic inductance. Zhao 156.

Ludikhuize discloses extending the “tips 117 of “ ” beyond the
of the . Ludikhuize, Fig. 1; Zhao q157.

Ludikhuize explains that the are [made] shorter than the
at the ends of the[] ” to increase the safe operating area

(Ludikhuize, Abstract, Fig. 1) and lower the electric field concentration at the drain
finger tips. Ludikhuize, 2:42-50; see id., 1:62-2:19, 4:4-33, 3:46-54, 2:36-41, Fig. 4,

Claim 1.
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Ludikhuize, Fig. 1 (annotated); Zhao 157.

In addition to general motivations to combine Fujishima and Ludikhuize (see
Section VII.B.2), a POSA would have also had specific motivations to combine these
references to extend the end portion of Fujishima’s drain finger electrode beyond the
main body portion of the source finger electrode. Zhao 158; see Section VIL.A.7.

A POSA would have found this combined configuration obvious because both
references disclose similar types of transistors with specific configurations of a drain
finger electrode end portion that minimizes the concentration of electric field at this

end portion and provides improvements to the transistor device. Zhao 9159;

Fujishima, 2:54-64, 2:65-3:33, 3:44-52, 6:13-33, 12:23-40, Fig. 6(b); Ludikhuize,
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Abstract, Fig. 1, 2:42-50; see id., 1:62-2:19, 4:4-33, 3:46-54, 2:36-41, Fig. 4, Claim
1; Ex-1041 9920, 35, 16-17, 5, 8, 19, Fig. 3. Thus, Fujishima and Ludikhuize both
directly teach and suggest modifying electrode configurations to help minimize
electric field concentrations, and this would have strongly motivated a POSA to
consider and combine the teachings of these references directed toward the same
goal. Zhao §159.

This combination would have been routine because implementing specific
dimensions for electrode fingers (i.e., Ludikhuize’s disclosure of source fingers
being shorter than drain fingers) is a simple design change that involves a scaling or
length adjustment and can be implemented during the planning phases—which
Ludikhuize describes as “simple.” Id. 4160; Ludikhuize, 4:21-26, 2:36-41. Thus, a
POSA would have found it straightforward with a reasonable expectation of success
to modify Fujishima’s electrode structure such that the tips of the drain finger
electrode extend beyond the main body of the source finger electrode, as Ludikhuize
discloses. Zhao q160-161. Specifically, a POSA would have had a reasonable
expectation of success in making this modification because it is a simple design
change that (i) can be implemented during the planning process, (i1) only modifies
the electrode geometry, which is a simple change, and (iii) still utilizes the same

fabrication process. /d.
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A POSA would have been motivated to make the combination to (i) increase
transistor breakdown voltage, (i1) lower electric field concentration, current
convergence, and Kirk effect and the drain finger electrode tips, (iil) increase
transistor safe operating area, and (iv) decrease manufacturing costs and materials
needed. Zhao 4162; Ex-1041 9920, 35, 16-17, 5, 8, 19, Fig. 3; see Section VIL.B.1.

The combination simply combines prior art elements (Fujishima’s and
Ludikhuize’s electrode configurations) according to known methods to yield
predictable results (using longer drain finger electrodes relative to source finger
electrodes). Zhao 9163; see Section VII.A.7. It is also a simple substitution of one
known element (Fujishima’s Figure 8 drain finger electrode configuration) for
another (Ludikhuize’s drain finger electrode configuration) to obtain predictable
results (a transistor configuration that reduces the electric field at the end portions of
the drain finger electrode, as both references seek to do). Zhao q163. It also uses a
known technique (Ludikhuize’s drain finger electrode configuration) to improve
similar devices (transistors disclosed in Fujishima and Ludikhuize) in the same way
(to reduce the electric field). /d.

4. Claim 7 — The transistor of claim 1, wherein said drain

finger electrodes are longer than said source finger
electrodes.

Fujishima and Ludikhuize render obvious claim 7 at least for the reasons they

render obvious claim 6. Zhao 9164. Ludikhuize discloses drain finger electrodes that
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are longer than source finger electrodes. See Section VII.B.3; Ludikhuize, Fig. 1,
3:28-37, 4:58-67. A POSA would have been motivated to combine Fujishima and
Ludikhuize and would have had a reasonable expectation of success making the
combination for the reasons explained for claim 6, including because the
combination asserted for claim 6 discloses drain finger electrodes longer than source
finger electrodes. See Section VII.B.3; Zhao 9164.

C. Ground 1D: Fujishima and Sriram Render Obvious Claims 8-9
and 14.

Claims 8-9 and 14 limit the transistor to a high-electron mobility transistor
(HEMT) (claims 8 and 14) or a group III-V transistor (claim 9). Zhao §165. As
the *755 patent explains, a transistor can be a “group I1I-V HEMT]J],” such as a GaN
HEMT. 755 Pat., 2:2-5, 4:9-15; Zhao 9165. Sriram discloses a GaN HEMT similarly
structured to Fujishima’s MISFET, including interdigitated source and drain
electrodes and drain electrodes with a main body and end portion, and a POSA would
have found it obvious to combine Fujishima and Sriram. Zhao 9165.

1. Sriram

Sriram discloses high-frequency semiconductor devices (FETs) with
“interdigitated structures...having a source, a drain and a gate.” Sriram 994-5, 11,

Figs. 1-2.
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10

Figure 1

ld., Fig. 1.

Sriram discloses a variety of types of lateral power transistors known in
2006—six years before the alleged date of the invention—including “GaN HEMTs,”
“GaAs HEMTs,” id. 9943, 2, 11, 16, 42, Abstract, Figs. 2, 3E, 5-6; see id., Claims 1,
8-10, 18-19, 22, 30-32, 40-41, which “were preferred” for high-frequency
applications because they produce current with lesser electric field and provide faster
response times. Id. 46; Zhao 49166-168.

2. General Motivations to Combine

A POSA would have found it obvious to combine Fujishima and Sriram,

which disclose complementary systems and methods for configuring transistors and
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improving overall transistor performance by, for example, alleviating negative
electric field effects. Zhao q169.

Similar to Fujishima (see Section VII.B.2), Sriram discloses interdigitated
drain and source fingers in a lateral power transistor and configuration options for
transistors that help prevent electrical breakdown due to negative electric field
effects. Zhao 9q170. Specifically, like Fujishima, Sriram makes structural
improvements, modifying the dimensions of drain and source finger electrodes to
reduce device source capacitance, which reduces risk of electric field-induced
breakdown during high-speed switching, and integrated designs that allow for use
of plurality of transistors with a more packed design to save space. See Sriram 999,
37,40-42, 11; Zhao 9166, 170 (explaining benefits of reduced source capacitance).

Fujishima and Sriram are also similar to the 755 patent, as previously
described, including in Section VII.B.2. Zhao q171.

Thus, Fujishima and Sriram are analogous art to the °755 patent and
combinable with each other because they belong to the same field of endeavor, are
comparable systems that operate in a similar manner, and are reasonably pertinent

to similar problems. Zhao 4172.

65



Inter Partes Review
United States Patent No. 9,070,755

3. Claim 8 - The transistor of claim 1, wherein said transistor
is a high-electron-mobility transistor (HEMT).

Fujishima and Sriram render obvious claim 8. Zhao §173. Sriram discloses a
GaN HEMT. Id.; Sriram 416, 43, 63; see id. 95-6.

In addition to general motivations to combine Fujishima and Sriram (see
Section VII.C.2), a POSA would have also had specific motivations to combine the
references to apply Fujishima’s disclosures to GaN HEMTs. Zhao §174; see Section
VIL.A.9.

A POSA would have found this combination obvious because both references
are directed to improving the operation of high power transistors in high frequency
applications. Zhao §175. Fujishima’s invention is directed to improving power
transistors used in power integrated circuits “for switching power sources,” which a
POSA would understand as needing high frequency transistors. Fujishima, 2:54-64;
Zhao §175. Similarly, Sriram describes improvements to high power transistors used
for high frequency applications. Sriram 994-5, 11, Abstract, Claim 1; see id. 6-10.
Thus, based on the disclosures and goals of both references, a POSA would have
been motivated to consider and combine the teachings of these references. Zhao
q175.

This combination would have been routine because a POSA would have

understood Fujishima’s disclosures relevant to claim 1 (see Section VII.A.2) are
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directed toward the electrode structure and it would have been common to apply
these disclosures to Sriram’s GaN HEMTs that have a similar structure, especially
as they relate to electric field management. Zhao 4176; Ex-1018, 70-71 (“parameters
of the MISFET are very similar to those of the HEMT”); Ex-1044; Ex-1042; Ex-
1043. For example, Sriram’s GaN HEMTs are lateral power transistors with
interdigitated drain and source fingers, and the drain electrodes have a main body
portion and end portion. Zhao §176; Sections VII.C.1-VIL.C.2. In fact, Fujishima’s
MISFETs include GaN MIS-HEMTs, which are a type of GaN HEMT. See Sections
VIL.A.1, VII.LA.9. Moreover, applying Fujishima’s principles in this manner to GaN
HEMTs would have furthered Fujishima’s goals of providing an improved transistor
for high frequency applications, as GaN HEMTs provide high electron mobility
resulting in “higher saturated electron drift velocities,” which are preferred for high
frequency applications “because the higher velocity translates to shorter times from
source to drain” (i.e., faster switching speeds). Sriram 46; Zhao §176. Thus, a POSA
would have had a reasonable expectation of success and found it straightforward to
incorporate Fujishima’s disclosures relied upon for claim 1 to Sriram’s GaN
HEMT—a device that was well known by 2006, six years before the alleged
invention date. Zhao §176.

A POSA would also have been motivated to make the combination for

additional benefits, as GaN HEMTs provide numerous benefits over conventional
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transistors including (i) higher breakdown voltage, (i1) lower on-resistance reducing
conduction losses, (iii) lower switching loses, (iv) higher power conversion
efficiency, (v) use of smaller passive components, (vi) better thermal conductivity,
(vii) reduced parasitic capacitance, and (viii) higher power density. Zhao 4177; see
Beach, 1:25-60, 3:59-65; Ex-1025, 376-77.

The combination simply combines prior art elements according to known
methods (applying Fujishima’s technique of raising drain electrodes to Sriram’s GaN
HEMT with interdigitated drain and source electrodes) to yield predictable results
(making the drain finger electrode end elevated so that it is non-coplanar with the
main body, as disclosed in Fujishima, to the GaN HEMT, which itself provides
numerous benefits, as noted above). Zhao §178. Using Fujishima in a GaN HEMT
would have been obvious because it would be the use of known technique
(Fujishima’s technique of raising drain electrodes to improve withstand voltage) to
improve similar devices (Sriram’s GaN HEMT) in the same way (using the same
Fujishima raised drain electrode technique in a GaN HEMT). /d. It is also a simple
substitution of one known element (Fujishima’s drain finger electrode configuration
with an elevated end in a MISFET) for another (Sriram’s drain finger electrode
configuration with flat end in a GaN HEMT) to obtain predictable results (a GaN
HEMT with a drain finger electrode configuration that simply raises the drain finger

electrode end portion so that it is elevated). /Id. And a POSA would have applied
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Fujishima to HEMTs with a reasonable expectation of success because applying FET
configuration to HEMTs was common and routinely performed for the features at
issue here, including relating to electric field management. See Section VII.A.9;
Zhao 9178; Ex-1018, 70-71 (“parameters of the MISFET are very similar to those
of the HEMT”); Ex-1044; Ex-1042; Ex-1043.

4. Claim 9 - The transistor of claim 1, wherein said transistor
comprises a group III-V transistor.

Fujishima and Sriram render obvious claim 9 because they disclose a GaN
HEMT, which is a group III-V transistor, for the reasons explained for claim 8. Zhao
179; See Section VII.C.3. The *755 patent explains that GaN HEMTs are group I1I-
V transistors. *755 Pat., 2:1-7, 1:47-51, 4:9-21; Ex-1025, 6, 49-52, 540-41; Zhao
1179.

Thus, Fujishima and Sriram rendering obvious applying Fujishima’s concepts
to GaN HEMTs, specifically elevating the end portion of the drain finger electrode
(see Section VII.C.3), also renders obvious applying Fujishima’s concepts to a group
III-V transistor. Zhao §180. A POSA would have been motivated to combine these
prior art elements (i.e., Fujishima’s concepts and Sriram’s GaN HEMTs) and would

have had a reasonable expectation of success in making the combination. /d.; Section

VIL.C.3.
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5. Claim 14 - The transistor of claim 10, wherein said
transistor is a high-electron-mobility transistor (HEMT).

Fujishima and Sriram render obvious claim 14 for the reasons the combination
renders obvious claim 8. See Section VII.C.3; Zhao 181.

D. Ground 1E: Fujishima and Beach Render Obvious Claim 13.

Claim 13 requires the drain finger electrode to be tapered. Zhao q182.
The °755 patent concedes that Beach discloses “tapered drain and source finger
electrodes.” >755 Pat., 8:43-55; Zhao §182.

1. Beach

Beach discloses “a FET device with an interdigitated” and
electrodes, each with fingers “hav[ing] bases with a greater dimension than a
dimension of the tips” (i.e., a tapered design) that reduces device resistance,
promotes compact construction, and prevents high electric fields. Beach, 4:19-24,

Abstract, Claim 1, 6:49-62; see id., 4:37-39, 5:50-53.
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1d., Fig. 3 (annotated); Zhao q9183-184.

2. General Motivations to Combine

The *755 patent admits that Beach was prior art, which supports a motivation
to combine Fujishima and Beach because this admission concedes that Beach is
analogous to the 755 patent and similarly directed towards improving overall
transistor performance by alleviating electric field within the transistor by modifying
the electrode geometry. *755 Pat., 8:43-55; Zhao 9185.

A POSA would have found it obvious to combine Fujishima and Beach, which
disclose complementary systems and methods for configuring transistors and
improving overall transistor performance by alleviating electric field within the
transistor by modifying the electrode geometry. Beach, 6:49-62, 4:18-24, Abstract,

Fig. 3; Section VII.A.1; Zhao §185.
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Similar to Fujishima (see Section VII.B.2), Beach discloses lateral transistors
with interdigitated source and drain finger electrodes. Beach, Abstract, 4:12-24,
4:31-33, 5:51-67, Figs. 1, 3; see id., Claims 1, 6. Beach discloses tapering these
electrodes to “prevent high electric fields from being formed.” Id., 6:49-62, 4:18-24,
Abstract; see Section VIL.D.1; Zhao 9186.

Beach is similar to the 755 patent, as previously described, including in
Section VII.B.2. Zhao q187.

Thus, Fujishima and Beach are analogous art to the ’755 patent and
combinable with each other because they belong to the same field of endeavor,
disclose comparable systems that operate similar, and are reasonably pertinent to
similar problems. Zhao §188.

3. Claim 13 - The transistor of claim 10, wherein said drain
finger electrode is a tapered drain finger electrode.

Fujishima and Beach render obvious claim 13. Zhao §189. Specifically, Beach
discloses a tapered . Beach, Abstract, 6:1-11; see id., 6:38-48,

4:21-25, 6:57-61.
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“The transistor of claim 10, wheren said
1s a tapered drain finger electrode”

Id., Fig. 3 (annotated).

In addition to the general motivations to combine Fujishima and Beach (see
Section VII.D.2), the AAPA in the ’755 patent also supports a motivation to combine
Fujishima and Beach’s disclosures relating to tapered drain finger electrodes, as well
as demonstrates that a POSA knew of tapered drain finger electrodes at the time of
the alleged invention. See Director Vidal Updated Guidance on the Treatment of
Statements of the Applicant in the Challenged Patent in Inter Partes Reviews Under
§ 311(b) (June 9, 2022). The *755 patent concedes that Beach’s “tapered drain and
source finger electrode[]” designs were prior art and provided “higher breakdown

voltages and lower ON-resistance.” *755 Pat., 8:43-55. Thus, a POSA would have
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been motivated to combine Fujishima and Beach based on the AAPA. Zhao 9190-
191.

A POSA would have also had additional specific motivations to combine the
references. Zhao q192; see Section VIIL.LA.14. A POSA would have found this
combined configuration obvious because both references disclose specific
configurations for a drain finger electrode in similar types of transistors that
minimizes the concentration of electric field and provides improvements to the
transistor device, which would have strongly motivated a POSA to combine these
references. Zhao 4193; Fujishima, 2:54-64, 3:1-33, 3:44-52, 6:13-33, 12:23-40, Fig.
6(b); Beach, 4:6-25, 6:57-61; see id., Abstract, 5:51-53, 6:1-11, 1:25-39.

This combination would have been routine because implementing specific
geometry for electrode fingers (i.e., Beach’s tapered drain finger electrode) is a
simple design change of making the base width larger than the tip width and can be
implemented during the planning phases. Zhao §194. Thus, a POSA would have
found it straightforward with a reasonable expectation of success to modify
Fujishima’s electrode structure such that the drain finger electrode was tapered, as
Beach discloses. Id. A POSA would have had a reasonable expectation of success in
making this modification because it is a simple design change that (i) can be
implemented during the planning process, (ii) only modifies the electrode geometry,

which is a simple change, and (iii) still utilizes the same fabrication process. /d.
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A POSA would have been motivated to make the combination to (i) increase
device power rating, (ii) decrease device dimensions and permit a more compact
device construction, (ii1) reduce device resistance and balance current flow, and (iv)
decrease power loss due to current variation across the electrode finger. Zhao §195;
Beach, Abstract, 3:1-8, 4:6-33, 4:53-64, 6:1-11, 6:24-48, 6:57-61.

The combination simply combines prior art elements (Fujishima’s and
Beach’s transistor and electrode configurations) according to known methods to
yield predictable results (using tapered drain finger electrodes). Zhao 196; see
Section VII.A.14. It is also a simple substitution of one known element (Fujishima’s
Figure 8 drain finger electrode configuration) for another (Beach’s Figure 3 tapered
drain finger electrode configuration) to obtain predictable results (a configuration of
the drain finger electrode of a transistor that reduces the electric field, as both
references seek to do). Zhao 9[196. It also uses a known technique (Beach’s tapered
drain finger electrode configuration) to improve similar devices (transistors

disclosed in Fujishima and Beach) in the same way (to reduce the electric field). /d.

VIII. ASANO GROUNDS 2A-2B

A. Asano Anticipates (2A) and/or Renders Obvious (2B) Claims 1-4
and 8-9.

1. Asano

Asano discloses group III-V FETs (Asano qq19, 55), including “a HEMT

(High Electron Mobility Transistor),” id. 955, 74, 110, with a plurality of
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electrodes and drain electrodes in an “alternative[]” repeating pattern
(interdigitated). /d., Abstract.
D
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1d., Fig. 3A (annotated). It discloses drain electrodes 14 and 16 and source electrodes

13 and 15 that are “strip-shaped” and disposed in operation region 10. /d. §75.

Figure 3B shows the drain and source electrodes formed on a substrate with

multi-layer stack, including a semi-insulating GaAs substrate 13, undoped buffer

layers 132, a first and second n+ type AlGaAs electron supply layers 133a and 133b,

a spacer layer 134, an undoped InGaAs channel (electron transit) layer 135, a

first, second, and third undoped layers 141-143, a stable layer 144, and a cap layer
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137. Asano 481. Asano’s channel layer 135 creates the current
path, between source finger electrodes 13 and 15 and drain finger electrodes 14

and 16. Zhao 9197-199; °755 Pat., 9:34-37 (describing a substrate as a material

stack).

“drain finger “drain finger

133 N et N
source finger

FIG'3B k‘lCC‘LI'UdL‘” CICCU-UL{C‘” L'ICCALI'(KL_’”

{130

“current paths in

between source
and drain

Asano, Fig. 3B (annotated).
Asano’s Figure 4B shows the end of its drain finger electrode elevated above
the plane of its drain electrode finger main body by interposing “nitride film 513”

underneath the end portion. Asano, Fig. 4B, 49101, 186.
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Asano, Fig. 4B (annotated); Zhao 9200.

2. Claim 1
a. [1pre]: A transistor comprising:

If the preamble is limiting, Asano’s “field effect transistor” discloses it.
Asano 19, 55, Claims 1-12; Zhao 9201.

b. [1a]: drain finger electrodes interdigitated with

source finger electrodes;

Asano discloses or renders obvious [1a] because it discloses “a plurality of
source electrodes” and “ ” elongated 1n a first direction and “being

positioned alternatively with respect to a second direction” (interdigitated). Asano,

Abstract, 19, Claim 1; Zhao 4202; see also Ex-1028-1029.

78



Inter Partes Review
United States Patent No. 9,070,755

D
14(10) DE(30)
FIG.3A gl il
AC ¢ 100 16 32
70 W\T
a '—(, Ab L ADb
T [ s s N I 4
e——=ni
cP L |}
I : ‘ ] .f 1 ; I
“source finger I‘ ! ii T i
electrodes™ ! — — ! ~100
interdigitated with H 1A — 1| |
“drain finger ' ; = |! —14(10)
electr "‘-'\]\,‘\” ! ‘-i—ﬁ:\\ 'IL - CP
e 7 =] I
| 5 ! I 1 NG

< 7 7~
31 15 22 17 21_>,<_ 70
13(10) SE(30) GE(20) dg

=% /N N~ S

Asano, Fig. 3A (annotated).

Asano has two source electrodes 13 and 15 or two drain electrodes 14 and 16
on each finger. Asano 4975, 63, 66. Either the first set of source and drain electrodes
(i.e., 13/14), second set (i.e., 15/16), or both collectively satisfy the claimed source
finger electrodes and drain finger electrodes, respectively, because all are
interdigitated. /d. 463; Zhao 4203. For Ground 2B, to the extent a single combined
source finger electrode and single combined drain finger electrode is needed, that
configuration would have been obvious. Zhao 94204. As Dr. Zhao explains, source

finger electrodes 13 and 15 work together as a single source finger electrode (i.e.,
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the claimed ) and drain finger electrodes 14 and 16 work
together as a single drain finger electrode (i.e., the claimed ),
consistent with Asano’s disclosures. /d.; Asano 463, Fig. 4B.

c. [1b]: current conduction paths in a semiconductor

substrate between said drain finger electrodes and
said source finger electrodes;

Asano discloses [1b] because it discloses a HEMT in which channel regions
create current paths for electron flow through channel layer 135 from the source
finger electrodes 13 and 15 to the drain finger electrodes 14 and 16. Zhao §205.

Asano’s HEMT includes a with a channel (electron
transit) layer. Asano 456, 81; Section VIII.1; Zhao 49206-207. Asano’s Figure 3B
is a “cross-sectional view along the line a-a in Fig. 3A” cutting across two drain

finger electrodes and one source finger electrode. Asano 81.
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1d., Fig. 3A (annotated).
In Figure 3B, Asano’s channel layer 135 creates the current

path (dotted red line) between source finger electrodes 13 and 15 and drain finger

electrodes 14 and 16.
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Asano, Fig. 3B (annotated).

Asano has multiple drain finger electrodes and source finger electrodes

disposed between gate electrodes in an active area of the transistor. See Asano Fig.

3A, 976-77; Zhao 4208. A POSA would have understood that channel layer 135

creates a current path between each adjacent source and

, constituting multiple

current paths in the device, two of which are shown in Figure 3B. Zhao 4208.

This is consistent with Infineon’s understanding of this limitation. Ex-1026,

5, 8. Infineon explained that HEMT devices, like Asano’s device, have current

conduction paths between drain finger electrodes and source finger electrodes—

providing the below exemplary figure:
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Id., 8. Moreover, this is also consistent with Infineon’s statements in another IPR
proceeding explaining that FETs generally include a gate electrode that “control[s]
the flow of electrical current between the source and drain.” Ex-1031, 7.

d. [1c]: at least one of said drain finger electrodes having

a drain finger electrode main body and a drain finger
electrode end,

Asano discloses or renders obvious [1c] because drain finger electrode 16 or
collectively, drain finger electrode 14/16, has a main body and an end. Zhao 9209.

Asano’s Figure 4B shows a cross-sectional view of interdigitated source
finger electrodes and drain finger electrodes (Section VIII.A.2.b) “along the line

c-c in Fig. 3A.” Asano q110.
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1d., Fig. 3A (annotated).
Figure 4B shows that Asano’s drain finger electrode 16 has a drain finger

electrode end at the elevated tip of a drain finger electrode main body.
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Asano, Fig. 4B (annotated); Zhao 99210-211.

Additionally, for mapping the drain finger electrode to the drain electrodes

14/16 collectively or for Ground 2B, drain finger electrode 14 constitutes part of

the drain finger electrode main body, as shown in Asano’s Figure 4B.
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Asano, Fig. 4B (annotated); Zhao 9212.
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e. [1d]: wherein at least a portion of said drain finger

end is non-coplanar with said drain finger electrode
main body.

Asano discloses or renders obvious [1d] because the end portion of drain
finger electrode 16 is elevated and not co-planar with drain finger electrode 16’s
main body or the main body of the combined drain electrode 14/16. Zhao 9213.

For Ground 2A, Asano’s Figure 4B shows a “nitride film 513 elevating the
drain finger electrode end to a non-coplanar position above the plane of the drain

electrode finger main body.

“drain finger D
electrode end” 512 —

FIG.4B R cxvansr— 9 514 16(DE) /14

1 “drain finger end
1 1s not co-planer
} with said drain

51{ NSNS NNN SN NN

B+ ' B+ finger main body”
I ? l\:‘UGI i
= ~ 1 L
| 131

“drain finger
electrode main body”

Asano, Fig. 4B (annotated), 49101, 186; Zhao 214.
Additionally, for mapping the drain finger electrode to the drain electrodes
14/16 collectively or for Ground 2B, Asano’s Figure 4B also shows the drain finger

electrode end elevated above the plane of the drain electrode finger main body.
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Asano, Fig. 4B (annotated), 49101, 186; Zhao 9215.

Under both mappings, at least a portion of the drain finger electrode end is
non-coplanar with respect to the drain finger electrode main body because the end
is on a horizontal plane that is not on the same horizontal plane as any part of the
main body. Zhao 9216. Moreover, a POSA would have understood that this
configuration would have helped alleviate the high electric field at the drain finger
electrode end. /d.; Asano 9137, 143, 233, Figs. 3A-4B.

3. Claim 2 — The transistor of claim 1, wherein a dielectric

material is situated between said drain finger electrode end
and said semiconductor substrate.

Asano discloses or renders obvious claim 2 because nitride film 513 1s situated
between the drain finger electrode end and semiconductor substrate 130. Zhao 4217.
For Ground 2A, Asano discloses nitride film 513, which i1s a dielectric

material because it is an insulating material with a dielectric constant. Asano 9182,
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56. As Dr. Zhao explains, a POSA would have understood that nitride films were
commonly used in transistor devices as a dielectric, insulating material, for example,
silicon nitride. Zhao 9218 (citing Ex-1018, 184-87). This nitride film 513 is a
dielectric material under the °755 patent’s description of such a material as any
“insulating material.” *755 Pat., 10:23-29, 10:10-22; Zhao 9218.

Asano discloses a . Asano 456, 81; Section
VIILLA.1. Figure 4B shows “nitride film 513” situated between drain finger

electrode end and

“dielectric material
1s situated between
; said drain finger
“ ez Hger electrode end z:md
electrode end” D

512 et Nty said
FIG.4B 31((8) 22(GE) | 5
[ 7 7 7 /J > \
AN |

514 16(DE) 14 .
51{:))‘4}}\@}‘

: — \ 130
B+ i B+ 190,

319

Asano, Figs. 4B (annotated), 4A, 99101, 186; Zhao 99219-220.
Additionally, for mapping the drain finger electrode to the drain electrodes

14/16 collectively or for Ground 2B, Figure 4B similarly shows “nitride film 513
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situated between drain finger electrode end and . Asano, Fig. 4A,

9101, 186.
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1d., Figs. 4B (annotated), 4A, 4101, 186; Zhao 9221.
4. Claim 3 — The transistor of claim 2, wherein said dielectric

material elevates said drain finger electrode end over said
semiconductor substrate.

Asano discloses or renders obvious claim 3 because nitride film 513 elevates
the drain finger electrode end over semiconductor substrate 130. Zhao 9222.

Nitride film 513 is a dielectric material and is a semiconductor
substrate. Section VIII.A.3.

For Ground 2A, Figure 4B shows that “nitride film 513" elevates drain
finger electrode end over because film 513 is situated between the

end and , elevating the end above the plane of
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Asano, Fig. 4B (annotated), 44101, 186; Zhao 99223-225.

Additionally, for mapping the drain finger electrode to the drain electrodes
14/16 collectively or for Ground 2B, Asano’s Figure 4B shows that “nitride film

513” elevates drain finger electrode end over for the same reasons

noted for Ground 2A.
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5. Claim 4 — The transistor of claim 1, wherein said drain

finger electrode main body is situated on said
semiconductor substrate.

Asano discloses or renders obvious claim 4 because its drain finger electrode
14’s main body sits directly on top of substrate 130 (Section VIII.A.3) and drain
finger electrode 16 has a drain finger electrode main body (Sections VIII.A.2.c-
VIII.A.2.d). Zhao 9227-229.

For mapping the drain finger electrode to the drain electrodes 14/16
collectively or for Ground 2B, Asano’s Figure 4B shows that the drain finger

electrode main body 14 is situated directly on
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Asano, Fig. 4B (annotated), 49101, 186; Zhao 9230.

6. Claim 8 — The transistor of claim 1, wherein said transistor
is a high-electron-mobility transistor (HEMT).

Asano discloses or renders obvious claim 8 because its transistor is a HEMT.
Zhao 9231.

Asano discloses FETs (Asano 919, 55), explaining that a “FET may be ... a
HEMT.” Id. 9955, 74, 110, Figs. 3-4; Zhao 9232.

7. Claim 9 — The transistor of claim 1, wherein said transistor
comprises a group III-V transistor.

Asano discloses or renders obvious claim 9 because its transistor comprises
substrate 130 stack that includes various group III-V layers, like those made of

“AlGaAs” and “InGaAs.” Asano §81; Zhao 99233-234.
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A POSA would have understood that a group III-V transistor includes layers
comprising alloys made of metals from groups IIl and V of the periodic table. Zhao
9235; Ex-1025, 6, 49-52, 540-41. Group III of the periodic table includes B, Al, Ga,
and In. Group V of the periodic table includes N, P, As, and Sb. Therefore, alloys
like GaAs, AlGaAs, and InGaAs included in Asano’s transistor, are group III-V
because they include metals from both group III and group V of the periodic table.
Zhao 9235; 755 Pat., 1:27-55, 4:9-21.

IX. DISCRETIONARY DENIAL IS NOT WARRANTED
A.  Fintiv Denial Is Improper

Under the Office’s interim guidance, dated June 21, 2022, (“Interim
Procedures™), Fintiv does not apply. The parallel ITC Investigation does not
implicate Fintiv. Interim Procedures, 7.

The Fintiv factors in view of the parallel district court action weigh strongly
in favor of institution because the district court case has minimal investment from
the Court or Parties, does not have a trial date, and has been stayed. Ex-1030.

B.  §325(d) Denial Is Improper
The factors in Becton, Dickinson & Co. v. B. Braun Melsungen AG, IPR2017-

01586, Paper 8, 17-18 (PTAB Dec. 15, 2017) and Advanced Bionics, LLC v. MED-
EL Elektromedizinische Gerdte GmbH, IPR2019-01469, Paper 6, 8-11 (PTAB Feb.

13, 2020) (precedential) favor institution.
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Advanced Bionics, step 1 (BD factors (a), (b), (d)) favor institution because
Asano, Ludikhuize, and Sriram were not before the Office during prosecution. Ex-
1002, pgs. 2-4, 15-28; *755 Pat., Cover.

Advanced Bionics, step 2, (BD factors (c), (e), (f)) favor institution because
the cited references are not cumulative of those before the Office during prosecution.
Indeed, no references were meaningfully addressed by the Office during
prosecution, and the claims were never rejected. Ex-1002. The Examiner stated that
the claims were allowable because “there is no teaching or suggestion in the art of
record disclosing a transistor ... wherein at least a portion of the drain finger end is

non-coplanar.” Id., pgs. 11. The prior art cited in this Petition teaches that limitation.

X. MANDATORY NOTICES UNDER 37 C.F.R. §42.8
C. Real Party-in-Interest

The real parties-in-interest are Innoscience America, Inc.; Innoscience
(Zhuhai) Technology Company, Ltd.; and Innoscience (Suzhou) Technology
Holding Company, Ltd.

D. Related Matters

To the best of Petitioner’s knowledge, the *755 patent is involved in:

Name Number Forum Filed
Infineon Techs. Austria AG v. | 3:24-cv-01553 N.D. Cal. | March 13, 2024
Innoscience (Suzhou) Tech.
Co., Ltd. et al.
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In re Certain Semiconductor
Devices and Products
Containing the Same

337-TA-1414

ITC July 26, 2024

E. Lead and Backup Counsel Information

Petitioner provides the following designation of counsel:

Lead Counsel

Back-Up Counsel

Lionel M. Lavenue (Reg. No. 46,859)
lionel.lavenue@finnegan.com
Finnegan, Henderson, Farabow,
Garrett & Dunner, LLP

1875 Explorer Street, Suite 800
Reston, VA 20190-6023

Tel.: 571-203-2700

Fax: 202-408-4400

Kara Specht (Reg. No. 69,560)
kara.specht@finnegan.com
Finnegan, Henderson, Farabow,
Garrett & Dunner, LLP

271 17th Street, NW

Suite 1400

Atlanta, GA 30363-6209

Tel.: 571-203-2700

Fax: 404-653-6444

Cory C. Bell (Reg. No. 75,096)
cory.bell@finnegan.com
Finnegan, Henderson, Farabow,
Garrett, & Dunner LLP

2 Seaport Lane, 6th Floor
Boston, MA 02210-2001

Tel.: 617-646-1641

Fax: 202-408-4400

Umber Aggarwal (Reg. No. 76,098)
umber.aggarwal@finnegan.com
Finnegan, Henderson, Farabow,
Garrett & Dunner, LLP

1875 Explorer Street

Suite 800

Reston, VA 20190-6023

Tel.: 571-203-2700

Fax: 202-408-4400

Deanna Smiley (Reg. No. 79,284)
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deanna.smiley@finnegan.com
Finnegan, Henderson, Farabow,
Garrett & Dunner, LLP

1875 Explorer Street, Suite 800
Reston, VA 20190-6023

Tel.: 571-203-2700

Fax: 202-408-4400

Shannon Yi (Reg. No. 79,293)
shannon.yi@finnegan.com
Finnegan, Henderson, Farabow,
Garrett & Dunner, LLP

901 New York Avenue, NW
Washington, DC 20001-4413
Tel.: 571-203-2700

Fax: 202-408-4400

Luke H. MacDonald (Reg. No. 79,064)
luke.macdonald@finnegan.com
Finnegan, Henderson, Farabow,
Garrett & Dunner, LLP

1875 Explorer Street, Suite 800,
Reston, VA 20190-6023

Tel.: 571-203-2742

Fax: 202-408-4400

Carlos E. Duarte-Guevara (Reg. No.
80,559)
carlos.duarte-guevara@finnegan.com
Finnegan, Henderson, Farabow,
Garrett & Dunner, LLP

901 New York Avenue, NW
Washington, DC 20001-4413

Tel.: 202-408-6013

Fax: 202-408-4400
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Petitioners consent to electronic service at the following email address:
Innoscience-Infineon-IPRs@finnegan.com.

F. Standing

The *755 patent is available for IPR. Petitioner is not barred or estopped.

XI. CONCLUSION

Petitioner requests the Board institute this IPR and find all claims
unpatentable.

Dated: October 22, 2024 /Lionel M. Lavenue/
Lionel M. Lavenue, Lead Counsel
Reg. No. 46,859
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CERTIFICATE OF COMPLIANCE

Pursuant to 37 C.F.R. § 42.24(a)(1)(1), the undersigned hereby certifies that
the foregoing PETITION FOR INTER PARTES REVIEW OF U.S. PATENT NO.
9,070,755 contains 13,614 words, excluding parts of this Petition exempted under

§ 42.24(a), as measured by the word-processing system used to prepare this paper.

Dated: October 22, 2024 By:/Lionel M. Lavenue/

Lionel M. Lavenue, Lead Counsel
Reg. No. 46,859
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CERTIFICATE OF SERVICE

The undersigned certifies that the foregoing Petition for Inter Partes Review
of U.S. Patent No. 9,070,755, the Power of Attorney, and Exhibits 1001 through
1044 were served on October 22, 2024, by Priority Mail Express, or by means at
least as fast and reliable as Priority Mail Express on the correspondence address of

record indicated in the Patent Office’s Patent Center website for the 755 patent:

Infineon Technologies AG
Patent Department
MUC 11.2.348
PO Box 221644
Munich, - 80506
Germany

Dated: October 22, 2024 By: /Daniel E. Doku/
Daniel E. Doku
Litigation Legal Assistant

Finnegan, Henderson, Farabow,
Garrett & Dunner, L.L.P




