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i Innoscience

Overview of the '294 Patent and the

Admitted Prior Art
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The 294 pate Nt il innoscience

The patent describes and claims a
(54) COMPENSATED GATE MISFET AND

Gallium Nitride (GaN) transistor with a METHOD FOR FABRICATING THE SAME
purported lower gate leakage

(573 ABSTRACT
O M o
i United States Patent o vamnes 5835022 A MISFET, such as a GaN transistor, with low gate leakage.
: ; Inn one embadiment, the gate feakage is reduced with a com-
pensaled GaN layer below the gate contact and above the
barrier layer. In another embodiment, the gate leakage is
reduced by employing a semi-insulating layer below the gate
contact and above the barrier layer.

37 Gate Contact 40 Confinement Layer

) 38 Semi-Inzulating Layer
35 Source contact 36 Drain Contact
34 Barriar Layer gy

33 InAlGaN buffer
Layer

<t 32 Transition layers

EX. 1001, Cover
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Patent has an incremental contribution to a single element

Patent admits most elements were
known/conventional; only modification

is changing the cap layer Purportedly modified cap layer to be

“compensated” or “semi-insulating;”
other elements admitted in Prior Art

FIG. 1 (Prior Art) 100
§11 Gate metal 106 High doped p-GaN j :
109 Source contact e -
T . . o= = e - -
108 Passivation ~ o~ -

~ Q37 Gate Contact 38 Compensated Semiconductor

~
. 35 Source contact \ =7 i
107 Isolation AR L 34 Barier Layer 36 Drain C
e ' T

— 103 GaN Buffer
Layer

33 InAlGaN buffer
Layer

— — N s I"32Transiﬁonlayers
77 Z G 4% 31 Substrate

Pl Al L L P L L L L LA L L L LA LA LA LA L L L L L L L L L L LG L L L L L L L LA L L L L LA AL L L LS L

101 Substrate

EX. 1001 at Fig. 1 EX. 1001 at Fig. 2 FIG. 2

Paper No. 1 at 2-5
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Admitted Prior Art Has All But “compensated GaN”

Prior art already has claimed substrate,
, buffer, barrier, and gate contact

7

i N
111 Gate metal 106 High doped p-Ga

~105 low doped
‘ p-AlGaN

108 Source contact
i

=/ 104 Barrier Layer i '

||| i 1. A column III Nitride transistor comprising;

v lectaton a substrate,
region a set of 11I-N transition layers above the substrate,
a [II-N buffer layer above the set of transition layers,

T 105 Gan Butter a [II-N barrier layer above the buffer layer,
Layer a compensated GaN laver above the barrier laver, and

a gate contact above the compensated GaN layer.

102 Transition | :
[104 Tranaiion fayers Ex. 1001, Claim 1

101 Substrate

Ex. 1001, Fig. 1
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Claims at issue: 1-3 and 7-9 linnoscience

1. A column IIT Nitride transistor comprising:

a substrate,

a set of III-N transition layers above the substrate,

a [II-N buffer layer above the set of transition layers,

a [1I-N barrier layer above the buffer layer,

a compensated GaN layer above the barrier layer, and

a gate contact above the compensated GaN layer.

2. The transistor of claim 1, wherein the compensated GaN
layer contains acceptor type dopant atoms passivated with
hydrogen.

3. The transistor of claim 2, where the acceptor type atoms
are selected from the group consisting of Mg, Zn, Be and Ca.

7. A column 111 Nitride transistor comprising:

a substrate,

a set of I1I-N transition layers above the substrate,

a [II-N buffer layer above the set of transition layers,

a lII-N barrier laver,

a semi-insulating [11-N layer above the barrier layer, and
a confinement layer above the semi-insulating I1I-N layer.

I1I-N layer contains deep acceptor type dopant atoms selected
from the group consisting of C, Fe, Mn, Cr and V.

9. The transistor of claim 7, wherein the confinement layer
is made of SiN. Si02, A1203, H{O2, Ga203. or InAlGaN.

Most elements, including dependent claims,
are undisputed; dispute focuses on
“compensated” or “semi-insulating”

]- Compensated layer
- Conventional passivation [ Undjs, 5
- Conventional acceptors UndispUte .

Patent Owner

cancelled other
._- I ° I is .
]-Seml Insulating layer claims (4-5, 10'12)

8. The transistor of claim 7, wherein the semi-insulating f

- Conventional deep dopants tII‘I the tnon-t.
n contingent motion

Ex. 1001, Claims 1-3 and 7-9

= Conventional insulators to amend

Paper No. 31 at 1.
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Invalidity Grounds
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Invalidity Grounds

Two invalidity grounds (one with 3
parts), three references, all are
undisputed prior art

Grounds Clgl;?:f:d Basis Prior Art
1A 1-12 § 103 Smith
1B 1-12 § 103 Smith and Kigami
1C 1-12 § 103 Smith and Uemoto
2 1-12 § 103 Uemoto and Smith

Paper No.1at 11
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Smith Prior Art ifInnoscience

Us o4 1

200701643154

Smith discloses GaN transistors with all the
I conventional layers, and a cap layer that can be
" G PP ction PubHation S 2 o, 2007 formed as “compensated” or “semi-insulating”

(54) CAPF LAYERS INCLUDING ALUMINUM Pulilication Clasification
MITRIDE FOR NTTRIDE-BASED

TRANSIS TORS AND METHODS OF (317 et €.

FARRIEATING SantE HolL Jme  (006o) . .
I e B e, Mo UAd———— = *Prior art § 102( b ) / ( e) - Pu bI is h e d Ju Iy 19’ 2007
M (US]: Scott T. Sheppard, Chapel (57) ABSTHACT

Hill, Mi* {US)
High electron mobility tansistors are provided that inchide

B € oo L S T *Does not specify enhancement or depletion
* Discloses GaN HEMT transistors with multiple
combinations capping layers.

(73p Assignee: Cree, Ine.

daped region adjeen 4

21y Appl. Ma.: 11/684,747 remole from the barmier |
(22 Falek Mar. 12, 007

Retated LLE, Applicaiion Dais

(63 Comisustion-in-pant of application Mo, 10996,249,  abo provided. Ohmic conacts without
Fhbed o Maw, 23, 2004, ol

25
36
| Gate Contact

2 [ Cap _ — Ohmic Contact
Ohmic Contact Layer Layer Ohmic Contact 30
30 24 24 30

Barrier Layer Barrier Layer

2 2

Channel Layer
20 Channel Layer

Substrate 20
10

Ohmic Contact
30

Paper No.1at 17 Ex. 1005 at Fig. 2 (annotated)
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Uemoto Prior Art (flinnoscience

Uemoto discloses GaN transistors with all the conventional
lavers and a H diffused laver where H passivates Mg. That
O R y o Y passive 8- 1
1 United States e layer is “compensated” and can be “semi-insulating

uz Patent Application Publication (o) Pub. No.: US 2008/0087915 A1

Uemoto et al. {43) Pub. Date: Apr. 17, 2008
. . .
{34} NITRIDE SEMICONDUCTOR DEVICE AND Publication Clawsification [ ] P A t § 1 O 2 * P b I h d A I 1 7 2 OO 8
METHOD FOR FABRICATING THE SAME (513 Int. €l r I O r r a e L u I S e r I ’
FIIE 21336 2008504 )
{76} lavemors: Yusuhire Usmots, Shiga (J'x ITIL 29772 (2006.01)

I AT o B * Enhancement mode
*Discloses a device with the “compensated GaN

Daisuke Usda, Osaka g

[EDH] ABSTRACT

Comespondence Address:
MCDERMOTT WILL & EMERY LLP
600 13TH STREET, NW

layer” formed to minimize gate leakage current
T R using H diffusion film

18 20

2 ) 19
18 ) 19 2 ¢

I, 17 Y % 17
14 14

13

12 13

VA 12

R A A A

Ex. 1006 at Cover
Paper No. 1 at 20 Ex. 1006 at Fig. 7 (annotated) 15a 15b
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Kigami Prior Art

JP 2006-253224 A 2006.9.21

Kigami discloses a technique for the specific issue of
e CERREEEE O e locally introducing H in GaN transistors to passivate

43 &ME  ReR18495218 (2006.9.21)

Tate amw amey  hworssw e aren T dopants and increase resistivity

HOTL 2122 (200801 HO1L 21/ C 5F110
HOTL 21/2¢ (200601 HO1L 217324 c SF140
HOTL 2078  (2006.01) HOLL 2078 3018
HOTL 2812  (2006.01) HOIL 278 &18G

FEMT =WF MREONL W0 OL (15 FH BRECR!

i T . *Prior Art §102(a)/(e): Published September 21, 2006

ENRENHERLFAAERRTMES 1
w1

s B *Enhancement mode

RHMWET = 507 | @itk
(FOEA 110000010

i * Discloses a technique for localized passivation of Mg

BHMSUER 2 FECFRMTHEL 1

#@#a ] wEEHREG AR

dopants in HEMTs using H plasma to increase

ol s R AP RARER

BEEIIRS

) RUOER SREEEL OGS res | Sta n Ce
(57 (=4 " . 5
(98] WEHYDL (GaN) SHETIEBES ¥ H H'y W H H
BIZHLT. M1 SEDY— HEEOMERE+EHT e | [

i — 8 ‘2 Fri

HCE.

[MRFR] TS+ ILESTREAUYSL (Ga
M) DEWERI 2L, FOEBEES 2127 — Rk
WS2EfLTHALTLSY—FEES 8 ERATLY
H¥WEEE 1 0THD. FAEEE 205505+
S 8 4%m LTSIz, KRRTFRAeIzE
FELTLHEMEHAR S 4 pBATh TOSH T L 98
ELTD, BFHHEES 4 TIET 5 9 L0FEE

'l_/ / i ST}
L x ' ,
", , .,
kEhTuLE, k : B 'H._\_
[ERE] @1 xxx , 32
" .
" 1 “, H"\.
.l_.l'
# &

\ .-'jl/,.-?" PI--I::-Fﬁr,.--""?_ 435:': '.:B

Ex. 1008 at Cover

r -—22
F

Paper No. 1 at 18 Ex. 1008 at Fig. 5
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Claim Construction / Interpretation
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Three issues on construction and interpretation

1. Construction of “compensated GaN layer” (claim 1, [1e])

2. Construction of “a gate contact above the compensated GaN
layer” (claim 1, [1f])

3. Interpretation of claims 1-3 as directed to enhancement-mode
transistor

Paper No. 1 §VII; Paper No. 26 §l
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2. Construction for “compensated GaN layer”

1. Compensated GaN layer

ITC and Board (at
institution) rejected
EPC’s proposal to
restrict “compensated

Claim Term Petitioner Patent Owner

“a doped GaN  “a semiconductor GaN gate material

» layer formed  in which one type of impurity (for GaN” to be “gate
Compensated ) 1
GaN Laver” with a step to example, donor) cancels the material
Y passivate its  electrical effects of the other type of
impurities” impurity (for example, acceptor).” Ex. 1049 at 18-19; Ex. 2022 §IV.B.

1
I
| ITC construed “compensated GaN” with
\ a broader construction (the portion in

\———_>

green), which the prior art grounds
meet

Ex. 1049 at 16-20; Ex. 2022 at §IV.B.
Paper No. 26 at §§l1.B.1- 11.B.2
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ITC construction: Not adopting EPC or Innoscience

1. Compensated GaN layer

ITC did not adopt the private parties’ proposed
construction adopting instead a different, broader
construction using “cancel electric effects”

UNITED STATES INTERNATIONAL TRADE COMMISSION HcommiSSion has determinEd to eXpreSSIV
Washington, D.C. o
adopt the construction proposed by OUII
and construe ‘compensated GaN layer’ to
CERT.TKIN SEMIC ON]?UQ'I;OR DE\-TC!ES o ( . o
e TG favestigaton No. 337-TA-1366 mean ‘a GaN layer in which one type of
impurity cancels the electric effects of
CONMIMISSION OPINION another type Of impu rity.’”

Ex. 1049 at 16-17

Paper No. 26 at §lI1.B.2; Ex. 1049 at 16-20; see also Ex. 2022 at 19-22.
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ITC construction: Rejecting EPC construction

1. Compensated GaN layer

ITC noted it would be improper to require
“Compensated GaN layer” to be part of the gate

“[T]here is nothing in that disclosure

UNITED STATES Ia':sEhlllllhg.atk‘;l;lI(I))l\(AL TRADE COMMISSION t h at re q u i res t h e ICO m pe n SatEd G a N
Vi
layer’ to be a part of the gate
CERTAIN SEMICONDUCTOR DEVICES contact. ... Th u S’ it WwWou Id be
AND METHODS OF MANUFACTURING Investigation No. 337-TA-1366
SAME AND PRODUCTS CONTAINING ° ° ° ° °
THE SAME improper to limit the invention as
EPC argues absent clear direction in
COMNDMIISSION OPINION

the intrinsic evidence to do so.”
Ex. 1049 at 19

Paper No. 26 at §lII.B.2; Ex. 1049 at 16-20; see also Ex. 2022 at 19-22.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



Comparing “Compensated GaN” constructions

1. Compensated GaN layer

ITC’s construction uses “cancels electrical effects” (like
EPC’s) but is broader, removing “gate material” and not
using Innoscience’s “step”

Claim Term Petitioner Patent Owner

“a semiconductor GaN gate
material in which one type of
impurity (for example, donor)

cancels the electrical effects of
the other type of impurity (for
example, acceptor).”

“a doped GaN
layer formed
with a step to
passivate its
impurities”

“a GaN layer in which
one type of impurity
cancels the electric
effects of another type
of impurity”

“Compensated
GaN Layer”

Paper No. 26 at §lIl.B.2
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Board’s Conclusion of “Compensated GaN” at Institution it innoscience

1. Compensated GaN layer

At institution the Board, like the ITC, rejected
EPC’s construction incorporating “gate material”

INNOSCIENCE (ZHUHAI) TECHNOLOGY COMPANY.LTD

AND
INNOSCIENCE AMERICA.INC ..
Petitioner.
V.
EFFICIENT POWER CONVERSION CORPORATION. Conclusion
Patent Owner.
For the reasons set forth above. andafter review of the claims. written
IPR2023-01381 description. and prosecution history cited by the parties. we do not constiue

Patent 8,350,294 B2
“compensated GaN layer” to require a “compensated GaN gate material.”

Before JON B. TORNQUIST, JEFFREY W. ABRAHAM, and And. for the reasons discussedabove, we need not address at this time
KIMBERLY McGRAW. Adminisirative Patent Judges. whethera “compensated GaN layer” is a product-by-process limitation or

TORNQUIST. ddministrative Patent Judge. includes materials that are compensated using methods other than hydrogen

DECISION passtvation.
Granting Institution of Inter Partes Review
T 35USC $314 Paper No. 11 at 15

Paper No. 26 at §lII.B.2
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Meeting “compensated GaN” under either construction iilinnoscience

1. Compensated GaN layer

At institution, Board didn’t adopt an express construction finding Grounds met
“compensated GaN” under any construction for purposes of institution

In view of the foregoing, Petitioner demonstrates sufficiently for
INNOSCIENCE (ZHUHAI) TECHNOLOGY COMPANY, LTD

AND purposes of institution that Smith teaches or suggests a “compensated GaN
INNOSCIENCE AMERICA. INC., . , o | i .
Petitioner, layer” under either parties’ construction of that term. Petitioner also
v, sufficiently demonstrates for purposes of institution that Smith teaches or
EFFICIENT POWER CONVERSION CORPORATION. suggestsevery other limitation of claim 1. Thus. Petitioner demonstrates a
Patent Owner.

reasonable likelihood that the subject matter of claim 1 would have been

IPR2023-01381 obvious over Smith.

Paper No. 11 at 19
Patent 8.350.294 B2

We do not construe “compensated GaN layer™ to require a layer that 1s
part of the gate, or operates in conjunction with gate electrode 20 to turn the
%ﬁgﬁgﬂ? hﬁgﬁ%ﬂ%ﬂjﬁfﬁﬁﬁmﬁ%ﬁ;ﬁ“ L.and transistor on and off. And. as shown in Figure 7 of Uemoto. a portion of
TORNQUIST. Administrative Patent Judge. element 15b 1s above second nitride layer 14 and below gate contact 20.

Ex. 1006. Fig. 7. Accordingly. on this record, Petitioner demonstrates

e _ DECISION . sufficiently for purposes of institution that Uemoto discloses a “compensated
Granting Institution of Inter Partes Review -
Paper No. 26 at §lI1.B.3 ’ Paper No. 11 at 28
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“Compensated GaN” Met under any construction

1. Compensated GaN layer

As the ITC construction is broader, the Grounds also meet
the “compensated GaN” under the ITC construction —

Claim Term Petitioner Patent Owner

“a semiconductor GaN gate
material in which one type of
impurity (for example, donor)

cancels the electrical effects of
the other type of impurity (for
example, acceptor).”

“a doped GaN
layer formed
with a step to
passivate its
impurities”

“a GaN layer in which
one type of impurity
cancels the electric
effects of another type
of impurity”

“Compensated
GaN Layer”

e Because the ITC construction is similar to EPC’s but broader (removing “gate material”)

the grounds meet the ITC construction under the same rationale as in the Petition
Paper No. 26 at §lI1.B.3
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Need not construe if unnecessary to determine invalidity

1. Compensated GaN layer

Like at institution, if the Board finds Petitioner’s
grounds meet “compensated GaN” under any
construction, Board need not expressly construe

tion is needed for our decision, we do not construe them. See
n Broad Ocean Motor Co., 868 F.3d 1013, 1017 (Fed. Cir. 2017).””

PNC Bank, N.A. v. United Servs. Auto. Ass’n, No. IPR2021-01073,
Paper 72, 13 (PT.A.B. Jan. 19, 2023).

Paper No. 26 at §lI1.B.3
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




“Compensated GaN”: Conclusion

1. Compensated GaN layer

Claim Term Conclusion

“Compensated _ - Not restricted to “GaN gate material” as EPC proposes
GaN Layer” » - No need expressly construe if unnecessary for patentability —= — -
[

Like at institution, express

As the ITC and the Board (at construction is only required if

institution) concluded,
“compensated GaN layer” is not
restricted to “gate material”

necessary, but here the
grounds meet “compensated
GaN layer” under any
construction

Paper No. 26 at §llII.B.2-3
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Construction of element [1f]

- 2. Gate Contact Above

EPC asks to rewrite

[1f] attempting again
Claim Term Petitioner Patent Owner to limit the

“compensated” layer

“
A Gate
No / to be part of the gate
Contact Above : » .
the construction, a gate CompﬂSEd of a gate contact
Plain & and the compensated GaN layer”
Compensated Ordinar
GaN Layer” Y

OUII Rep at 20 (citing JX-0014 (7294 patent) at cl. 1). That is, there is nothing in that disclosure The ITC alrea dy declined to
that requires the “compensated GaN layer” to be a part of the gate contact. Figure 2 (depicted Iim it ucom pensatEd GaN Iaye r”

to be part of the gate finding
there is nothing in the

o | disclosure that supports such
absent clear direction 1n the intrinsic evidence to do so. Hil.“Xem Servs., Inc. v. Stryker Corp.. .
Ex. 1049 at 19 narrow construction

above) that EPC relies on also shows “compensated GaN layer” 38 and gate contact 37 as

separate and distinet structures. Thus, it would be improper to limit the invention as EPC argues

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



“Gate contact above” Has a Plain Meaning Ifinnasdience

. 2. Gate Contact Above

[012] The proposed construction would entirely rewrite [1f]. I find no

As Dr. Shealy explained’ EPC’s support in the claims or the specification of the "294 patent to rewrite [1f] as EPC
rewriting of [1f] IS unwarra ntEd, d and Dr. Schubert propose. The terms “a gate contact™ and “above” in [ 1f] would
POSITA WOUId have readlly have been clear to a POSITA, they have an ordinary meaning. A POSITA would

understood the meaning of “gate
contact” and “above” with its
ordinary meaning

have readily understood what is a “gate contact.” And a POSITA would have also
readily understood what it means for the gate contact to be “above™ a different

layer using the ordinary meaning of “above™ —i.e., being higher than.

Ex. 1033 at 9112

Paper No. 26 at 3-4
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“Above” Has a Plain Meaning as “Higher Than”

. 2. Gate Contact Above

[1f]: “A Gate Contact Above the Compensated GaN Layer”

S “Above” has a plain meaning
| | (e.g., higher than) without
L" limitations on being in contact
or directly on. This term need
not be construed

On Over Above

prepositions of direction and place

Ex. 1027 at 3

Paper No. 26 §lI1.B; Paper No. 8 §I.A
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EPC insists on “compensated GaN" being part of the gate

. 2. Gate Contact Above

EPC seeks to rewrite [1f] based on a EPC seeks to rewrite [1f] based

S

figure erect on “goals of the invention” )
Inc ‘ncorfect

... Petitioner contorts the plain
meaning of “a gate contact above
the compensated GaN layer,” so
that the claims cover transistors
that do not meet the goals of the
S invention, make it clear that a
i proper construction specifying

[P that the gate contact and

Layer

Figure 2 is not “an embodiment” of the
compensated GaN invention of the 294
patent — it is the invention.

Paper 32 at 5

37 Gate Contact 38 Compensated Semiconductor

34 Barrier Layer

| compensated GaN layer are part
Ui swswe of a gate structure, is necessary.
Ex. 1001 at Fig. 2 FIG. 2 Paper 18 at 8

Paper 26 at §llI.A-B
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EPC’s figure-based construction contradicts the patent

. 2. Gate Contact Above

The patent contradicts EPC, stating the invention should
not be limited based on description or drawings. EPC
“gate contact” improperly limits to an example

“The above description and drawings are only to be
considered illustrative of specific embodiments, which
achieve the features and advantages described herein.

Modifications and substitutions to specific process
conditions can be made. Accordingly, the embodiments
of the invention are not considered as being limited by

the foregoing description and drawings.”
Ex. 1001 at 5:3-9

Paper 26 §lII.B.1
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EPC’s figure construction is a “cardinal sin”

. 2. Gate Contact Above

EPC’s reading of the claim to be limited by patent drawings and
descriptions, requiring the “compensated GaN” layer to be part
of the gate based on Fig. 2, is the “cardinal sin of patent law.”

olained that it advanced the methodology set forth in that opinion in
is court has termed “one of the cardinal sins of patent law—
he written description into the claims.”

Phillips v. AWH Corp., 415 F.3d 1303, 1320 (Fed. Cir. 2005).

Paper 26 §lII.B.1
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EPC’s “goals of the invention” contradicts the law

. 2. Gate Contact Above

EPC’s constructions ignoring the claim and rewriting
[1f] based on “goals of the invention” “violates nearly
every tenet of claim construction”

determined that ‘claim construction is a function of the words of
of the invention, and that Source's construction ‘violates nearly
ction and amounts to a wholesale judicial rewriting of the claim.”

N Aq
4

= %4"1

= - 4

e gl ‘;i** bond Sys. Ltd. v. Hydrapak, Inc., 753 F.3d 1291, 1301 (Fed. Cir. 2014)

Paper No. 26 §lII.A.
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ITC ALJ declined to limit “compensated GaN” to only gate

. 2. Gate Contact Above

This difference between layers and other components 1s reflected m the *294 patent
specification. For example, Figure 7 of the *294 patent illustrates “a compensated semiconductor

layer 38 over the barrier layer 34™ before any gate structures are formed:

Compensated Sermconducion 38

Barrer Laysr 34

IndGaN Buffar Layer 33

Tranadtion La'_;e?s-zg

Substrate 21

FIG. 7
See °294 patent at Fig. 7, 3:30-31. The patent states that this compensated layer can be a
compensated GaN laver. [d. at 3:7-17. Thus, 1t would be incorrect to conclude, as EPC appears

to. that the "294 patent exclusively describes a compensated GaN layer as being associated with a

gate. Ex. 2022 at 20

Paper No. 26 §lII.B

At the ITC, the ALJ declined to
limit “compensated GaN
layer” to be part of the gate,
finding EPC’s interpretation
incorrect because the patent
does not describe
compensated GaN exclusively
as part of the gate

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



“Gate contact above”: Conclusion

- 2. Gate Contact Above

Claim Term Conclusion

“Compensated - Not restricted to “GaN gate material” as EPC proposes
GaN Layer” - No need expressly construe if unnecessary for patentability

“A Gate Contact : :
- “Compensated GaN” need not be comprised in the gate ~ ~

y
A12eYE e - No need construe “above” because the term has plain and T~ ~
Compensated - ordinary meanin )
GaN Layer” _ — =~ ! °
-
-~ g
\ , . c el
~ No need to Like ITC, reject limiting

construe “above” it
has a plain meaning

compensated GaN to be
part of the gate

Paper No. 26 §lI1.B
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3. Interpretation as enhancement mode

3. Enhancement Mode

Without identifying
any term to construe,
EPC proposes to limit
the claims to e-mode
devices

Claim Term Petitioner Patent Owner

Not limited to
? enhancement-mode
devices

Directed to enhancement-
mode transistor

Similarly, claim 1 of the 294 patent is directed simply to a “column III Nitride transistor,”

The ITC ALJ already
declined EPC’s e-mode
interpretation because
it would be one of the
“cardinal sins” of claim

construction

with no limitation of its mode of operation. 294 patent at claim 1. To limit claim 1 to an
enhancement mode transistor on this record would commit “one of the cardinal sins of patent
law—reading a limitation from the written description into the claims™—and I decline to do so.
See Phillips, 415 F.3d at 1320 (quoting SciMed Life Sys., Inc. v. Acvanced Cardiovascular Sys.,

Inc.. 242 F.3d 1337, 1340 (Fed.Cr.2001).
Ex. 2022 at 94

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



EPC’s enhancement mode interpretation is incorrect

3. Enhancement Mode

EPC argues claims are limited to
enhancement mode but as the Board noted,

INNOSCIENCE (ZHUHAD TECHNOLOGY COMPANY. LTD claim 1 is more broadly directed to “column
INNOSCIENCE AMERICA.INC., lIl Nitride,” not enhancement mode

V.

EFFICIENT POWER CONVERSION CORPORATION.
Patent Owner.

First, although the title of the '294 patent is

Patents. 350,204 B2 directed to a “Compensated Gate MISFET”
claim 1 is more broadly directed to “[a]
efore . . . .an 1+ ri H ”
RVIBERLY MORAN Admnismattos Paremt o and column il Nitride transistor.” Ex. 1001,
TORNQUIST. Administrative Patent Judge. 5 . 1 2, COd e (54) .
Paper No. 11 at 13.
DECISION
Granting Institution of Inter Partes Review
I5US.C §314

Paper No. 26 §lII.C

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



EPC’s enhancement mode interpretation is incorrect

3. Enhancement Mode

The claim is not limited to enhancement
mode devices, even EPC’s expert (Dr.
UNITED STATES PATENT AND TRADEMARK OFFICE Schubert) admits the patent describes both
E-mode and D-mode operations

BEFORE THE PATENT TRIAL AND APPEAL BOARD

INNOSCIENCE (ZHUHAIL TECHNOLOGY COMPANY, LTD.,
AND
INNOSCIENCE AMERICA, INC.,

“The 294 Patent describes
EFFICIENT POWER CONVERSION CORPORATION, improvements to conventional E_mOde

Pacat O, and D-mode GaN transistors. See Ex.
IPR2023.01381 1001 at 1:13-18, 4:55-57.

LS. Patent No. 8,350,294

Petitioner, v.

Declaration of E. Fred Schubert, PhD.

Ex. 2009 948

Paper No. 26 §lII.C

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



EPC’s “interpretation” contradicts the specification

3. Enhancement Mode

ENERRESRARNAN EPC’s proposed enhancement-mode
an United States Patent oo Patent Nos  US 8,350,294 B2

T 0 Bt “interpretation” contradicts embodiments in the
BeEl S e specification

“By appropriate application of gate voltage, the device
can be changed to a depletion mode device, such that
it is on at OV on the gate.”

Ex. 1001 at 4:55-60

Paper No. 26 §lII.C

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



ITC ALJ declined to limit to “enhancement mode” ifllnnoscience

3. Enhancement Mode

Similarly, claim 1 of the 294 patent is directed simply to a “column III Nitride transistor,”

At the ITC, the ALJ
declined to limit claims
to enhancement-mode

with no limitation of its mode of operation. 294 patent at claim 1. To limit claim 1 to an

enhancement mode transistor on this record would commit “one of the cardinal sins of patent

law—reading a limitation from the written description into the claims™—and I decline to do so. devices concludin g
See Phillips, 415 F.3d at 1320 (quoting SciMed Life Sys., Inc. v. Advanced Cardiovascular Sys., “claim 1 is not limited
Inc., 242 F.3d 1337, 1340 (Fed.Cir.2001). on an enhancement-

PN
Having established that claim 1[is not limited to an enhancement-mode device, the relevant mode device

task i1s to compare the structure identified in the claim to the structure disclosed in Beach189, not
to resolve disputes about how the structure in Beachl89 could be used hvpothetically. See Inn re

Schreiber, 128 F.3d at 1477. Accordingly, I need not resolve whether Beachl89 discloses a

transistor that could be operated as an enhancement-mode device. !’

Ex. 2022 at 94

Paper No. 26 §lII.C

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



Conclusions on claim construction issues

3. Enhancement Mode

Claim Term Conclusion

All these
conclusions

“Compensated - Not restricted to “GaN gate material” as EPC proposes are
GaN Layer” - No need expressly construe if unnecessary for patentability consistent
“A Gate Contact . with the ITC
- “Compensated GaN” need not be comprised in the gate Obini
Above the p Y : pmnion
- No need construe “above” because the term has plain and
Compensated

GaN Layer” ordinary meaning

Interpretation Conclusion

Claims 1-3 - Not limited to enhancement-mode devices.

Paper No. 26 at §lll

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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Ground 2
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Why are we starting with Ground 27?

Because unlike Smith, invalidity based on Uemoto was litigated
at the ITC. The ITC already resolved the key issues on Uemoto
streamlining issues here.

Challenged

) Basis Prior Art
Claims

Smith
1B 1-12 § 103 Smith and Kigami

1C 1-12 § 103 Smith and Uemoto

2 1-12 § 103 Uemoto and Smith

ITC opined about
Uemoto by itself (without Smith) and

only for claims 1-3
Paper No.1at 11

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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Ground 2:

Overview and disputed elements
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Grounds 1: Claim 1-3 Obviousnhess based on Uemoto

EPC only disputes the “compensated GaN” [1e] and the position of the
. “compensated GaN” in [1f], no dispute for other elements

Not pisputed
1p | A column llI-Nitride transistor comprising:

Not Disputed

18 20 19
a set of llI-N transition layers above the substrate, ) ¢ )
7 . 17
14
13
pisputed 12

le | a compensated GaN layer above the barrier layer, and / L/
D-\Spu‘tEd \ / / 1 1
1!

position 1f | a gate contact above the compensated GaN layer.

15a 15b
W The transistor of claim 1, wherein the compensated GaN ' 1'5 ’
2 | layer contains acceptor type dopant atoms passivated with
hydrogen. . . ope
pr B i Undisputed: multiple transition

igput : .
Not DisPY 3 The transistor of claim 2, where the acceptor type atoms are

selected from the group consisting of Mg, Zn, Be and Ca. Iayers in combination with Smith.

Paper No. 1 §IX.B-D

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



Uemoto discloses the same materials/doping iflinnoscience

’294 Patent Uemoto

“a substrate 31 that may comprise, for example, silicon Si, silicon carbide “a substrate 11 is made of silicon and its principal plane is the (111) plane.” Ex.
SiC or sapphire.” Ex. 1001 at 2:57-59 1006 [0031]

“ may comprise, for example, AIN or AlGaN, with a “A of AIN having a thickness of 100 nm is formed on the
thickness of between 0.1 to 1.0 um.” Ex. 1001 at 1:56-2:2 principal plane of the substrate 11.” Ex. 1006 [0031]

“A buffer layer 33 separates the from a barrier layer 34. | “A first nitride semiconductor layer 13 of undoped GaN having a thickness of 2

The buffer layer 33 is preferably formed of InAlGaN with any concentration | um.” Ex. 1006 [0032]
of In and Al (including 0% In and/or Al) and has a thickness between 0.5
and 3 um. ” Ex. 1001 at 2:63-66

“The barrier layer 34 is formed of AlGaN and has a thickness between “a second nitride semiconductor layer 14 of undoped Al, ;5Ga, ¢sN having a
0.005 and 0.03 um and an Al percentage of about 10% to 50%.” Ex. 1001 at | thickness of 25 nm.” Ex. 1006 [0032]
2:66-7:1

“Compensated semiconductor layer 38 preferably comprises AlIGaN or GaN | “ a third nitride semiconductor layer 15 is formed which is made of

with a deep level passivated p-type impurity such as, for example, Mg, Zn, Al, ,sGa, o-N doped with magnesium (Mg) and has a thickness of 200 nm” and
Be, Cd, or Ca.” Ex. 1001 at 3:10-14 “the third nitride semiconductor layer may be made of GaN without Al.” Ex.
1006 [0033], [0054]

“A , formed of for example, Ta, Ti, TiN, W, or WSi2, and “The is made of palladium (Pd), and comes into ohmic
having a thickness of between 0.05 and 1.0 um, is provided between the contact with the control region 15 a.” Ex. 1006 [0034]
source and drain contacts.” Ex. 1001 at 3:4-7

Uemoto is very close: same layer arrangement, same description of materials & dopants

Paper No. 1 §IX.B-D
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




Grounds 1: Claim 7-9 Obviousnhess based on Uemoto

EPC disputes the Uemoto ground meets the “semi-
. insulating” limitation [7e], no dispute for other limitations

Not pisputed
7p | A column Il Nitride transistor comprising:

Semi-insulating from Smith’s co-

doping (e.g., adding deep

a set of llI-N transition layers above the substrate,

ot Disputed dopants)
AS ;
: d /
t Dispute /
- 7d 18 <0 /19
D'\SPUted f.' !r'
C—————TZQ a Se ating aver above the barrier layer, anad % : ! 17
N tD-\Spu‘[Ed 14
7f | a confinement layer above the semi-insulating IlI-N layer. 13
. d
w The transistor of claim 7, wherein the semi-insulating IlI-N Ay ——— /,. g /,_ i 12
8 | layer contains deep acceptor type dopant atoms selected V////// /A__,q 1
from the group consisting of C, Fe, Mn, Cr and V.. { \
Not Disputed ) : : : ) 15 15b
E———‘"g The transistor of claim 7, wherein the confinement layer is lva | JU
made of SiN, SiO2, Al203, Hf02, Ga203, or InAlGaN. 15

Paper No. 1 §IX.H-J

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



Uemoto discloses the same materials

’294 Patent Uemoto

“Semi-insulating layer 39 may comprise, for “a third nitride semiconductor layer 15 is formed which is made of Al, ;;Ga, g;N doped
example, AlGaN or GaN, with deep level with magnesium (Mg) and has a thickness of 200 nm.” Ex. 1006 [0033]
impurity atoms, for example, C, Fe, Mn, Cr, V,
or Ni.” Ex. 1001 at 3:57-59.

“"

is placed above the “a hydrogen for supplying hydrogen. It is sufficient that the hydrogen
semi-insulating layer and below the gate diffusion film 17 is deposited by, for example, a plasma enhanced CVD method and made
contact layer. This confinement layer can be of silicon nitride (SiN).” Ex. 1006 [0063]

composed of AlGaN, SiN, SiO2, or other
insulating material.” Ex. 1001 at 4:33-35

Uemoto is close: same layer arrangement, same description of materials,
different doping. The patent describes “C, Fe, Mn, Cr, V, or Ni,” Uemoto
describes only “Mg.” But using another dopant in Uemoto was obvious as
demonstrated by the undisputed Uemoto/Smith combination

Paper No. 1 §IX.H-J

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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ITC’s Evaluation of Invalidity Grounds

Challenged
Claims

Basis Prior Art

Smith
1B 1-12 § 103 Smith and Kigami

1C 1-12 § 103 Smith and Uemoto

CTTTITTT

v H:C opined aboyt
moto by itself (without Smith) and
only for claims 1-3

Paper No.1at 11

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



Summary of ITC’s Opinion About Uemoto without Smith

ITC Opinion

N

1p A column llI-Nitride transistor comprising:

ITC found Uemoto by itself

la | asubstrate, N4 anticipated (§102) all elements
in claims 1-3 but for the “set of
1b | aset of ll-N transition layers above the substrate, X - ”
llI-N transition layers
1c a llI-N buffer layer above the set of transition layers, v
1d a llI-N barrier layer above the buffer layer, V 18 290 19
le a compensated GaN layer above the barrier layer, and V 79 7(:' 17
1f a gate contact above the compensated GaN layer. V 14
The transistor of claim 1, wherein the compensated GaN 13
. . 12
2 layer contains acceptor type dopant atoms passivated 7 V4
with hydrogen. W/// ///A_p1 1
The transistor of claim 2, where the acceptor type atoms \ \
3 are selected from the group consisting of Mg, Zn, Be and V 1 ba 1 5|:}
Ca. 15

Paper No. 1 §IX.B-D; Ex. 2022 §V.A.
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ITC’s Opinion about Uemoto on transition Layers ifinnoscience

Applying a “clear and convincing” standard, ITC found Uemoto by
itself did not meet the “set of llI-N transition layers”

PUBLIC VERSION

For all of the reasons noted in the anticipation analysis above, and after considering the
UNITED STATES INTERNATIONAL TRADE COMMISSION
objective mdicia of non-obviousness discussed later, [ find Uemoto does not teach or suggest

‘Washington, D.C.
transition lavers. I further determine Innoscience has not met its burden to adduce “clear and
In the Matter of
convineing evidence” that an ordinary artisan at the time of the invention “would have had reason
CERTAIN SEMICONDUCTOR DEVICES, AND INV. NO. 337-TA-1366 :
METHODS OF MANUFACTURING SAME AND \ . i . .
PRODUCTS CONTAINING THE SAME to attemnpt to make” the Uemoto device with the requured set of transition layers. See PharmaStem
INITIAL DETERMINATION ON VIOLATION OF SECTION 337 AND HFEFHFE?HH{TS, 491 F.3d at 1360. All three asserted claims of the 294 ]_]ﬂtl:."ﬂt require the set of

RECOMMENDED DETERMINATION ON REMEDY AND BOND

transition layers missing from Uemoto. Accordingly. I find Innoscience has failed to present an

affirmative defense that claims 1. 2, and 3 are invalid under 35 U.S.C. § 103 as obvious in view of

Uemoto.

Ex. 2022 at 87

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




Ground 2 here is different, adding Smith’s transition layers

Here ground 2 is not Uemoto by itself, Ground 2 is
Uemoto + Smith using Smith to include multiple
transition layers. This addresses the ALJ’s concerns

18 20 19 To the extent Uemoto does not explicitly disclose [1b] (e.g., disclosing a
¢
2 ¢ single ), the combination of Uemoto and Smith renders [1b] obvious
7 7 17 g , (NC € c L c S.
14 Shealy, [0235]. Smith discloses a transistor with “strain balancing
. mith, » Supra L2000 AS dISCUSSCA above, a wou
13 » Smith, [0070 VIILD.3. As di d ab POSITA would
12
V/// 4 WA_A have found it obvious to incorporate Smith’s multiple transition layers in Uemoto’s
11
£ / / \ device, rendering [ 1b] obvious. Shealy, [0235]; supra §VIIL.A.1.
]53 . 15b Paper No. 1 at 70
15

EPC does not challenge, and waived

any argument against, this Uemoto +
Smith combination

Paper No. 1 §IX.B.3
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ITC Opinion vs. Disputed issues in Ground 2 ifinnoscience

The ITC found Uemoto failed to anticipate only one element [1b], but [1b] is
undisputed in Ground 2 (Uemoto + Smith) and the combination is also undisputed

ITC Opinion Uemoto Disputed Issues for Ground 2

1p A column llI-Nitride transistor comprising: A column IlI-Nitride transistor comprising:

1a a substrate,

1b a set of llI-N transition layers above the substrate,

a set of llI-N transition layers above the substrate,

1d a llI-N barrier layer above the buffer layer,

le a compensated GaN layer above the barrier layer, and

1f a gate contact above the compensated GaN layer.

v/
v/
X
1c | alll-N buffer layer above the set of transition layers, \/
v/
v/
v/

position l 1f | a gate contact above the compensated GaN layer.

The transistor of claim 1, wherein the compensated GaN — ed : : :
2 | layer contains acceptor type dopant atoms passivated V Not DisPL The transistor of claim 1, wherein the compensated GaN
with hydrogen 2 | layer contains acceptor type dopant atoms passivated with
: hydrogen.
The transistor of claim 2, where the acceptor type atoms pute : :
3 are selected from the group consisting of Mg, Zn, Be and V Not DisP The transistor of claim 2, where the acceptor type atoms are
Ca. selected from the group consisting of Mg, Zn, Be and Ca.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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Combination 1: Adding multiple transition layers from Smith

Ground 2: Modifying Uemoto to include the strain balancing transition
layers that Smith (incorporating Saxler015) describes prevent cracking

‘8 20 9 Smith [0070]
¢
7“‘ 7*’ 17 “Optional buffer, nucleation and/or transition
14 layers (not shown) may be provided on
13 the substrate 10. For example, an AIN buffer
12 layer may be provided to provide an appropriate

) / /f 7 . o
/ / 11 crystal structure transition between the silicon

182 15b carbide substrate and the remainder of the
15 device. Additionally, strain balancing transition
layer(s) may also be provided as described, for
example, in commonly assigned U.S. Patent
Publication No. [Saxler015].”

Ex. 1005 91[{0070]

EPC does not dispute, and waived any

argument against, the proposed use of
Smith’s transition layers

Paper No. 1 at 62-64
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




Motivation to Combine Uemoto with Smith transition layers
1. Analogous art: Both describe IlI-Nitride transistors

2. KSR known technique applied to known device: Smith’s
transition layers technique for appropriate crystal 2 Obvious to combine
structure transition.

3. KSR’s some teaching, suggestion, motivation (TSM): TPy T —E—
Smith teaches transition layers improve robustness in
devices like Uemoto’s

4. Reasonable expectation of success: Transition layers
were conventional, POSITA had reasonable expectation |, oo e obvious to
of success in incorporating Smith’s transition layers o

5. EPCdoes not dISpUte EPC does not dispute the combination=>
Obvious to combine
Paper No. 1 §VIII.C.2; Paper No. 26 §V.E

Expectation of success to include

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



Combination 2: Applying Smith’s co-doping (claim 7)

Ground 2: Applying Smith’s co-doping to Uemoto. Smith (incorporating
Saxler874) describes co-doping as beneficial to improve predictability
and minimize variations between processing runs

semi-insulating layer 15 Smith 9[0085] (Saxler874 91[0018])
18 20 fig Embodiments of the present invention may
17 utilize co-doping of a Group Il nitride layer
14 with a shallow level dopant and a deep level
, N\ , }3 dopant to provide a predictable characteristic
t/////// o /A"” of a semi-insulating Group lll nitride layer.
‘ 15a 15b k Ex. 1005 9[0085] (Ex. 1016 9[0018])

Paper No. 1 at 64-66

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



Motivation to Combine Uemoto with Smith co-doping / iinnoscience

1. Analogous art: Both describe IlI-Nitride transistors M

2. KSR substitution of doping techniques: Substituting |5iml°'e substitution = Obvious tOI
Uemoto’s Mg doping with Smith’s co-doping combine
3. KSR’s some teaching, suggestion, motivation (TSM):

i L ith TSM
Smith teaches co-doping would reduce variations Uemg:",fzm'ttoscz"nﬁinse 2
between runs

4. Reasonable expectation of success: POSITA had

i A . E tati f t k
reasonable expectation of success in incorporating Xpectation of success to make a

W, _ . semi-insulating co-doped layer 2>
Smith’s co doplng Obvious to combine

5. EPCdoes not diSpUte EPC does not dispute the combination>
Obvious to combine

Paper No. 1 §VIII.C.2; Paper No. 26 §V.E
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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Ground 2: Issues to resolve

“ EPC’s Argument Correct Resolution

For Claim 1: Uemoto’s laver 15b is not As EPC’s expert admitted twice,
Does Uemoto’s layer 15b Y Uemoto’s layer 15b is “compensated

o" NII
meet the “compensated .compensated GaN" because GaN.” EPC’s 2DEG argument is
v it does not deplete the 2DEG etelv di df he clai
GaN [ TC resolved ] completely divorced from the claim.

For Claim 1: In Uemoto the gate is plainly “above”
Does Uemoto meet the  “above” should be interpreted ) 5 > _y ]
L . : layer 15b. EPC’s arguments is divorced
position requirement of as being part of the from the claims and based on its
gate contact “above” the “functional gate.”

improper construction.
“compensated GaN”? Prop

[i7c resolved ]
emd Smith only teaches regions of  Smith expressly discloses co-doping for

For Claim 7: ) s :
, different dopant nitride layers, like Uemoto’s layer 15,
Does Uemoto/Smith . : . .
: py . concentrations and there is no improve stability.
disclose the “semi- .. , ) . :
. . ) motivation to use Saxler’s co- Saxler874 is part of Smith, there is no
insulating” layer? .. . -
doping in Smith combination.

Paper No. 26 §VI

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



Issue 1: Uemoto’s layer 15b meets “compensated GaN”

1. “Compensated GaN”

Uemoto’s 15b has Mg passivated with intentionally introduced H to
increase resistivity meeting “compensated GaN” under any construction

18 20 19 Uemoto
79 < 79 17 “a high resistive region 15 b in which Mg is not activated
14  to offer a higher resistance than the control region 15 a.”
Ex. 1006 9[0033]
13

— 12  Referring to FIG. 7, in the transistor according to the third
W/// ///AJ“ embodiment, the top of the third nitride semiconductor
‘ 152 15b \ layer 15 is formed with not a hydrogen diffusion barrier
T film but a hydrogen diffusion film 17 for supplying
hydrogen.... hydrogen from the hydrogen diffusion film
17 is supplied during a thermal treatment for selectively
Ex. 1006 9[0063] inactivating impurities.

Paper No. 1 at 72-74

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



EPC’s expert admitted: 15b meets the “compensated GaN”

1. “Compensated GaN”

As EPC’s expert admitted Uemoto’s 15b has Mg and H, is passivated, and is
non-conductive: “it meets the claim term compensated gallium nitride”

EPC’s expert admitted 15b
admission that 15b is

claimed compensated
GaN

P

Paper No. 26 at 22

EPC’s expert at ITC Hearing

THE WITNESS: Your Honor, I would express it in a
slightly different way.

CHIEF JUDGE CHENEY: Please do.

THE WITNESS: So layer 15b is gallium nitride,
contains magnesium and hydrogen, is passivated, and is
non—-conductive. So in that sense, 1t meets the claim term
"compensated gallium nitride.™

But its location is in the wrong place. Layer
15b is in the wrong place. It should be in a different
place if it would serve as the compensated gallium nitride

layer that is claimed in the '294 patent.
Ex. 2017, 1034:1-7

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



EPC’s expert admits again: 15b meets the “compensated GaN’

1. “Compensated GaN”

As EPC’s expert admitted again Uemotos’ 15b has Mg passivated with H:
“that’s the compensated gallium nitride layer”

EPC’s expert admitted 15b

is the compensated GaN
“we’re looking for”

A 4

Paper No. 26 at 22

EPC’s expert at ITC Hearing

Now, we can —-— we can focus in on layer 15B and
say, let us look at layer 15B in isclation. Let us
disconsider the surroundings and let us just look what
layer 15B is and layer 15B i1s gallium nitride. It is doped
with magnesium and it is passivated by hydrogen. So if we
look at layer 15B in isolation then one could say that's
the compensated gallium nitride layer we're looking for.
However, in my oplinion we cannot look at layer 15B in

isoclation.
Ex. 2016, 964:1-7

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



EPC’s alleged no 2DEG distinction

1. “Compensated GaN”

FIG. 2B

CONDUCTION BAND
wwemfenesnee o T FERMI LEVEL

EPC’s Incorrect Argument

By contrast. as shown in Figure 2B of Uemoto below. the Fermi level of |

high resistive region 15b, which Petitioner alleges corresponds to the compensated 4\("‘ VALENCE BAND

GaN layer of claim 1. 1s in the conduction band. Ex. 2016 at 961:22-962:21. This

15b 14 13

means that the 2DEG i1s present and not depleted under high resistive region 15b.

2DEG present

Paper No. 18 at 51

Uemoto at FIG. 2B (annotated)

EPC’s 2DEG distinction contradicts its own ... but nothing in the claim requires a 2DEG
expert admission that layer 15b is the functionality, the claim does not require
compensated GaN ... the “compensated GaN” have no 2DEG

Paper No. 26 at 22-23

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



EPC’s argument Uemoto’s 15b does not deplete 2DEG / iinnescience

1. “Compensated GaN”

As the ITC judge concluded, EPC’s 2DEG requirement is not required by the claim,
based on an improper construction, and irrelevant because “claim 1 does not
recite a particular manner of operating the transistor”

CALJ’s Opinion

PUBLIC VERSION characteristics™). Claim 1 does not recite a particular manner of operating the transistor it claims.

Thus, even if Dr. Schubert is correct that the tramsistor of Uemoto operates differently than the
UNITED STATES INTERNATIONAL TRADE COMMISSION

Washington, D.C. transistors disclosed i the *294 patent, “[i]t 15 well settled” that the relevant question for
anticipation 1s whether the claimed structure was known, not whether the prior art shows the
In the Matter of
CERTAIN SEMICONDUCTOR DEVICES, AND INV. NO. 337-TA-1366 claimed structure being used for a particular function. See In re Schreiber, 128 F.3d 1473, 1477
METHODS OF MANUFACTURING SAME AND
PRODUCTS CONTAINING THE SAME )
(Fed. Cir. 1997).

INITIAL DETERMINATION ON VIOLATION OF SECTION 337 AND _ _ B R . w“ . _ .. .
RECOMMENDED DETERMINATION ON REMEDY AND BOND Considering the plain and ordinary meaning of “compensated GaN,” the inirinsic evidence

Chief Administrative Law Judge Clark S. Cheney

Galy 5. 2000 cited by the parties, expert testimony, and the arguments of the parties, T find Tnnoscience has

shown that Uemoto discloses limitation [le].

Ex. 2022 at 81

Paper No. 26 at 22-23
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




Issue 2: Uemoto’s meets position requirement

2. Position of the compensated layer

In Uemoto the “Gate electrode 20” is plainly above layer
15b. In Uemoto [1f]: “a gate contact [gate electrode 20]
above the compensated GaN layer [layer 15b].”

L 3 18 20 19
| 17

e 14

I N :
| R A A A

152 15b
15

Ex. 1027 at 3
Just like the ball is above the table,
gate electrode 20 is above layer 15b

Paper No. 26 at 23-25; Paper No. 8 at 1-3

Above

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



Uemoto’s 15b is even, partially, directly below and in contact

2. Position of the compensated layer

Uemoto describes gate electrode 20—at least partially—directly
on top and in contact with region 15b.

Area where gate

lectrode 20 ali
NPRUIFSEINS S gy b 20 Contact area
with region 15b
between gate

'€= , , electrode 20 and
' : e region 15b

NN\

\\\\& m @m&xxxx&w

Not required in the claim, but in addition to disclosing gate
electrode 20 “above” layer 15b, Uemoto also shows 20
directly on top and in contact with 15b

Paper No. 26 at 24-25; Paper No. 8 at 5-7

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



EPC’s expert admits gate electrode is above 15b iflinnoscience

2. Position of the compensated layer

EPC’s expert admits gate electrode 20 is above EPC’SﬂexPertlat ITC He.aring )
region 15b (even if a small region) | 2DEG $5 prese ath 158, whic

the opposite of what is being taught by the '2%4 patent and

the last bullet point concerns Dr. Lebby's magnified image

18 2(}0 'Ig where he magnifies a particular region of Uemoto and he
9 R says at this particular location, at this particular
7 7 17 location if we look at the physical structure, and if we
14 look at the structure, the gate electrode is above a small
13 region of layer 15B and so I would say there is a wvery
12 small region or a sliver of region 15B that Dr. Lebby

/ / identifies being under the gate electrodes 20 and I have
/ / 11 two points about that.
% 1

The first one is I do not see narrative suggort
—

15a  15b -

in Uemoto for that ﬁl}qg’eétion and also the claim requires

-

-
-
-
-

There is no need for “narrative support” | .-

gate electrodes and a person of skill in the art would not

and arguments abOUt funCtionaIity are identify this tiny regiocn, this sliver of being a layer as

divorCEd from the Claim claimed in the '294 patent.
Ex. 2016 at 965:3-19

Paper No. 26 at 24-25; Paper No. 8 at 5-7

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



EPC’s expert admits gate electrode is above 15b

2. Position of the compensated layer

Well-settled, going even back to CCPA and in the MPEP, that
features shown in prior art drawings need not be described in
the specification to be prior art disclosure

lity patent, it does not matter that the feature shown is unintended
ification. The drawings must be evaluated for what they reasonably
2 of ordinary skill in the art. In re Aslanian, 590 F.2d 911, 200 USPQ

of Patent Examining Procedure (MPEP) §2125 (Drawings as Prior Art)

Paper No. 26 at 25
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




EPC’s argument layer 15b is not part of the “functional” gate / iinnoscience

2. Position of the compensated layer @

As the ITC Judge concluded, EPC’s “functional gate” distinction is
“not persuasive” because the claim only requires one layer “above”
the other; the claim is directed to structure, not function

EPC Incorrect Argument ’ o
g CALJ’s Opinion
18 7T : Not part of | EPC’s position 1s not persnasive. Figure 7 of Uemoto shows that layer 20 1s located on a
/ A I : 1
s \ | . functional |
| ! ‘ i gate I higher plane than layer 15b, and the two layers are visibly in contact. EPC’s own expert Dr.
I 1
Mo 7 i i
S 13 E > i VS Schubert also admitted that “if we look at the structure, the gate electrode 1s above a small region
12 ] *
L/ / /-W M/ 11 E ' E of layer 15B” in Uemoto. See Tr. at 965:3-13 (Schubert). Nothing in Uemoto casts any doubt on
I 1
' ' 1 éa 15b 1 E A sliver, i the positional relationship between gate contact 20 and GaN layer 15b shown in Figure 7.
FIG.7 15 : not a layer :
ettt Ex. 2022 at 83

Paper No. 32 at 21

Even EPC’s drawing shows electrode 20 is above layer

15b, EPC’s arbitrary distinction of “functional gate” is
paper No. 26 at 23-25 not borne in the record

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



Issue 3: Does Uemoto/Smith yield semi-insulating layer?

3. Semi-insulating layer

Uemoto does not disclose semi-insulating, but Smith discloses a method for forming cap
layers with co-doping: a “method[] of fabricating Semi-insulating Group Il nitride layers.”

...the doped region 40 is doped with a deep level dopant, such as Fe, C, V, Cr, Mn, Ni
and/or Co. The dopant may be incorporated into the cap layer 34 during deposition
or growth of the cap layer 34, 34’ ... Techniques for co-doping Group llI-nitride
materials are described, for example, in U.S. patent application Ser. No. [Saxler874],
filed Jan. 7, 2004 entitled “CO-DOPING FOR FERMI LEVEL CONTROL IN SEMI-
INSULATING GROUP IlI NITRIDES,” the disclosure of which is incorporated herein as if
set forth in its entirety.

Smith [0085]

Ex.1005 11[0085]

Saxler874 [0005] Embodiments of the present invention provide Semi-insulating Group Ill nitride
Semiconductor layers and methods of fabricating Semi-insulating Group Il nitride
layers.

Ex.1016 9[0005]
Paper No. 1 §VIII.G.6 ; Paper No. 26 §V.D

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



In the combination we apply this co-doping to Uemoto linnoscience

As Dr. Shealy explains, to a POSITA it was obvious to use
Smith’s co-doping in Uemoto to “form a stable semi-
insulating layer”

Semi'inSUIating from Smith’s CO- [0224] In my opinion, a person of ordinary skill in the art would have
doping (e.g., adding deep acknowledged that Smith’s process doping techniques to form a stable semi-
dopa ntS) insulating layer would be advantageous to Uemoto. Uemoto also aims to reduce
leakage current and improve the device’s fabrication. Uemoto, [0061], [0079]. A
person of ordinary skill in the art would have identified that the leakage and

fabrication improvemenis Smith discloses with its semi-insulating layers would be

beneficial and applicable to Uemoto. In my opinion, a person of ordinary skill in

the art would have identified Uemoto’s transistor as a base device that would be

improved with Smith’s teachings. And a person of ordinary skill in the art would

have recognized that Smith’s doping methods could be applied in Uemoto, because

both references disclose the same materials and similar structure.

EPC doesn’t argue against the combination or
the motivation to combine

Ex. 1033 91[0224]

Paper No. 1 at 64-66

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



What does EPC argue? ifinnoscience

EPC argues Smith’s co-doping is different than Saxler874’s and
Innoscience did not provide a motivation to apply Saxler874 to Smith

EPC’s description of Saxler874 co-doping EPC’s description of Smith co-doping

The portic}n of Saxler874 on which the Petitioner relies does not state or Conversely’ in the context Gfﬂ [[)085], where Smith incorporates Saxler874

suggest that any type of co-doping results in a semi-insulating Group III nitride by reference, Smith at most teaches regions of different dopant concentrations (“In

layer, as Petitioner implics. Rather, in [0005], Sax/er874 discloses: such a case, the doped region 40 may be provided by a region of increased dopant
Embodiments of the present invention provide semi-insulating Group 111
nitride semiconductor layers and methods of fabricating semi-insulating
Group III nitride layers. In certain embodiments of the present invention,
fabrication of a semi-insulating Group III nitride layer includes doping a
Group 11 nitride layer with a shallow level p-type dopant and doping the

concentration over the concentration of dopant in the remainder of the cap layer

34, 34""). There is no suggestion that a p-type dopant be co-doped with a deep

Group 11 nitride layer with a deep level dopant. level dopant. And Petitioner has provided no motivation as to why a POSA would
S
To the extent this disclosure teaches creating a semi-insulating layer using use that type of co-doping in Smith. Ex. 2009 at § [190]. RN N
-’

. e . \
co-doping, a POSA would understand }]‘IIS disclosure to mean that co-doping a Paper No. 18 at 19 ,
shallow level p-type dopant and a deeﬂ level dopant is what would result in the z /
semi-insulating layer. Ex. 2009 at q [18H. EPC believes Saxler874 would

\ . .
need to be combined with
Paper No. 18 at 18-19 \
P EPC notes Saxler874 teaches Smith

Paper No. 26 at 16-18 making a semi-insulating layer

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



But Saxler874 & Smith are the same

2. Smith discloses Semi-insulating layer

Saxler874 and Smith cannot disclose different co-doping because they are the same.
There is no need to modify Smith with Saxler874 for a semi-insulating cap; Smith
incorporates Saxler874’s co-doping for semi-insulating cap layers

Techniques for co-doping Group llI-nitride materials are described, for

Smith [0085] example, in U.S. patent application Ser. No. 10/752,970 [Saxler874], filed
Jan. 7, 2004 entitled “CO-DOPING FOR FERMI LEVEL CONTROL IN SEMI-

INSULATING GROUP III NITRIDES,” the disclosure of which is incorporated

herein as if set forth in its entirety. Ex. 1005 §[0085]

ce provides ‘a method for integrating material from various
ycument(]. . . by citing such material in a manner that makes clear that
part of the host document as if it were explicitly contained therein.
ol c. v. Kent State Univ., 212 F.3d 1272, 1282 (Fed. Cir. 2000).”

g
2 :
*

Paice LLC v. Ford Motor Co., 881 F.3d 894, 906—07 (Fed. Cir. 2018)

Paper No. 26 §V.D
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




Uemoto/Smith meet [7¢€]

i Innoscience

Smith (incorporating Saxler874) expressly teaches co-doping that results in a semi-

Not pisputed
7p | A column Il Nitride transistor comprising:

a set of llI-N transition layers above the substrate,

- 7e BEEE ating ayer above the barrier layer, and

7f | a confinement layer above the semi-insulating IlI-N layer.

_. | insulating layer and there is no dispute about the application of Smith to Uemoto

Semi-insulating from Smith’s co-

doping (e.g., adding deep

S
N
\

isputed . . : . :
E\\E_Dfﬁu_—‘ The transistor of claim 7, wherein the semi-insulating IlI-N

8 | layer contains deep acceptor type dopant atoms selected
from the group consisting of C, Fe, Mn, Cr and V..

1

I
I
I
l

5 uted
@"_‘Eﬁ—‘g The transistor of claim 7, wherein the confinement layer is
made of SiN, SiO02, Al203, HfO2, Ga203, or InAlGaN.

\

\/
v

Paper No. 1 §IX.H-J

dopants)
18 AT

/ 17
14
13
e T 1
V//// A //f’”

‘ 152 15b 1

5

~ » Uemoto/Smith meet the only
disputed limitation

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



Ground 2: Issues to resolve

“ EPC’s Argument Correct Resolution

For Claim 1: Uemoto’s laver 15b is not As EPC’s expert admitted twice,
Does Uemoto’s layer 15b Y Uemoto’s layer 15b is “compensated

o" NII
meet the “compensated .compensated GaN" because GaN.” EPC’s 2DEG argument is
e it does not deplete the 2DEG etelv di df he clai
GaN "[i7c resolved completely divorced from the claim.

Yes. Even EPC expert admitted

For Claim 1: In Uemoto the gate is plainly “above”
Does Uemoto meet the  “above” should be interpreted ) 5 > _y ]
L . : layer 15b. EPC’s arguments is divorced
position requirement of as being part of the from the claims and based on its
gate contact “above” the “functional gate.”

improper construction.

o ”
mpen N”?
compe Satedl'r(?:?esolved Yes. Electrode 20 is plainly “above” 15b
;] Smith only teaches regions of  Smith expressly discloses co-doping for

For Claim 7: ) s :
, different dopant nitride layers, like Uemoto’s layer 15,
Does Uemoto/Smith . : . .
disclose the “semi concentrations and there is no improve stability.
. . ) motivation to use Saxler’s co- Saxler874 is part of Smith, there is no
insulating” layer? .. . -
doping in Smith combination.

Yes. Combination’s co-doping makes the layer semi-insulating

Paper No. 26 §VI

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 75



i Innoscience

Ground 1:

Overview & Disputed Elements

EEEEEEEEEEEEEEEEEEEE — NOT EVIDENCE 76



Grounds 1: Claim 1-3 Obviousness based on Smith

Not Disputed
1p | A column llI-Nitride transistor comprising:

Disputed

a set of llI-N transition layers above the substrate,

pisputed
“le | acompensated GaN layer above the barrier layer, and

f | a gate contact above the compensated GaN layer.

W\ The transistor of claim 1, wherein the compensated GaN
2 | layer contains acceptor type dopant atoms passivated with

hydrogen.

Not D'\SP“ted3 The transistor of claim 2, where the acceptor type atoms are
selected from the group consisting of Mg, Zn, Be and Ca.

Paper No. 1 §VIII.D-F

EPC disputes the Smith grounds meet
the “compensated GaN” limitation, no
dispute in other limitations

Ohmic Contact Cap Layer Ohmic Contact
30 34 30

Barrier Layer

2

Channel Layer
20

Substrate
10

Transition layers. Ex-1005, 10: 23-24
(“transition layers (not shown) may be
provided on the substrate 10.”)

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



Smith discloses the same materials/doping for each element

i Innoscience

’294 Patent Smith

“a substrate 31 that may comprise, for example, silicon Si,
silicon carbide SiC or sapphire.” Ex. 1001 at 2:57-59

“substrate 10 is provided on which nitride based devices may be formed. In particular embodiments of the present
invention, the substrate 10 may be a semi-insulating silicon carbide (SiC) substrate that may be, for example, 4H
polytype of silicon carbide.” Ex. 1005 [69]

"

may comprise, for example, AIN or
AlGaN, with a thickness of between 0.1 to 1.0 um.” Ex. 1001
at 1:56-2:2

“Optional buffer, nucleation and/or may be provided on the substrate 10. For example,
an AIN buffer layer may be provided to provide an appropriate between the silicon carbide
substrate and the remainder of the device. Additionally, strain balancing may also be provided as

described, for example, in commonly assigned U.S. Patent Publication No. 2003/0102482A1.” Ex. 1005 [0070]

“A buffer layer 33 separates the from a
barrier layer 34. The buffer layer 33 is preferably formed of
InAlGaN with any concentration of In and Al (including 0% In

and/or Al) and has a thickness between 0.5 and 3 um. ” Ex.
1001 at 2:63-66

“the channel layer 20 is a Group lll-nitride, such as Al Ga, N where 0=x<1, provided that the energy of the
conduction band edge of the channel layer 20 is less than the energy of the conduction band edge of the barrier
layer 22 at the interface between the channel and barrier layers. In certain embodiments of the present invention,
x=0, indicating that the channel layer 20 is GaN. The channel layer 20 may also be other Group lll-nitrides such as
InGaN, AlInGaN or the like.” Ex. 1005 [0074]

“The barrier layer 34 is formed of AlGaN and has a thickness
between 0.005 and 0.03 um and an Al percentage of about
10% to 50%.” Ex. 1001 at 2:66-7:1

“the barrier layer 22 is AIN, AlinN, AlGaN or AlinGaN with a thickness of between about 0.1 nm and about 40 nm.” Ex.
1005 [0075]

“Compensated semiconductor layer 38 preferably comprises
AlGaN or GaN with a deep level passivated p-type impurity
such as, for example, Mg, Zn, Be, Cd, or Ca.” Ex. 1001,3:10-14

“The cap layer 34, 34’ may be a GaN based cap layer, such as a GaN layer and/or an AlGaN layer as described, for
example, in the patents and patent application incorporated by reference herein. In some embodiments of the
present invention, the doped region 40 is doped with p-type dopant, such as Mg, Be, Zn, Ca and/or C.” Ex. 1005 [085]

“A , formed of for example, Ta, Ti, TiN, W, or
WSi2, and having a thickness of between 0.05 and 1.0 um, is
provided between the source and drain contacts.” Ex. 1001 at
3:4-7

“The may also be formed on the cap layer 24’ as illustrated in FIG. 1B and may be fabricated using
conventional fabrication techniques. ... conventional materials capable of making a Schottky contact to a nitride based
semiconductor material may be used, such as Ni, Pt, NiSix, Cu, Pd, Cr, W and/or WSiN.” Ex. 1005 [0082]

Smith is very close: same layer arrangement, same description of materials & dopants

Paper No. 1 §VIII.D-F

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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Grounds 1: Claim 7-9 Obviousness based on Smith

ot Disputed EPC disputes the Smith grounds meet
7p A column lII Nitride transistor comprising: “ .. TR T .
— the “semi-insulating” limitation [7e],
x DISP o o o o
- _1a no dispute for other limitations
N tD'\Spute

a set of llI-N transition layers above the substrate,

Not Dispute 4 e
BN Layer
Disputed 100'
wze 3 ce - - Jver above o barrier laver and Ohmic Contact Ohmic Contact
- 30 30
N t Disputed _ , —
7f | a confinement layer above the semi-insulating IlI-N layer. B"’"‘ZLEV”
igputed . . . . .
@O_ﬂ)fﬁ‘i——' The transistor of claim 7, wherein the semi-insulating I11-N Cha“”;(; Layer
8 | layer contains deep acceptor type dopant atoms selected -
. from the group consisting of C, Fe, Mn, Cr and V.. SUblsgate
iS ute
w—"g The transistor of claim 7, wherein the confinement layer is
made of SiN, SiO02, Al203, HfO2, Ga203, or InAlGaN. Transition Iayers. Ex-1005, 10: 23-24

Paper No. 1 §VIIIJ-L
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Smith discloses the same materials/doping for each element / ilinnoscience

’294 Patent Smith

“Semi-insulating layer 39 may comprise, for “The cap layer 34, 34’ may be a GaN based cap layer, such as a GaN layer and/or an
example, AlGaN or GaN, with deep level AlGaN layer as described, for example, in the patents and patent application

impurity atoms, for example, C, Fe, Min, Cr, V, incorporated by reference herein. In some embodiments of the present invention, the
or Ni” Ex. 1001 at 3:57-59. doped region 40 is doped with p-type dopant, such as Mg, Be, Zn, Ca and/or C ... In

further embodiments of the present invention, the doped region 40 is doped with a deep
level dopant, such as Fe, C, V, Cr, Mn, Ni and/or Co.” Ex. 1005 [0089]

“the doped region 40 may be provided by a region of increased dopant concentration
over the concentration of dopant in the remainder of the cap layer 34, 34'. Techniques
for co-doping Group llI-nitride materials are described, for example, in U.S. patent
application Ser. No. 10/752,970 filed Jan. 7, 2004 entitled ‘CO-DOPING FOR FERMI LEVEL
CONTROL IN SEMI-INSULATING GROUP Il NITRIDES.” Ex. 1005 [0085]

“ is placed above the “the graphitic BN is a non-single crystal layer. The graphitic
semi-insulating layer and below the gate and/or amorphous BN may be provided as a single layer or
contact layer. This confinement layer can be may be multiple layers and may be incorporated with layers of other materials, such as
composed of AlGaN, SiN, SiO2, or other SiN or SiOx.” Ex. 1005 [0090]

insulating material.” Ex. 1001 at 4:33-35

Smith is very close: same layer arrangement, same description of materials, dopants

Paper No. 1 §VIII.D-F
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Smith Grounds

Challenged . .
Grounds Claims Basis Prior Art 1A: Smith “as grown”
1A 1-12 § 103 Smith 2
o lB ]_12 § 103 Smifh aﬂd ngﬂmf Ohmic}gontacl-——é:p;i;sr__— Ohmlcggonlact
1C 1-12 § 103 Smith and Uemoto o] T2
Channel Layer
20
10
1B: Smith + Kigami’s hydrogenation 1C: Smith + Uemoto’s resistive regions

40 FIG.7

H+ H+ H+ H+ H+ H+

aNsss

Ohm* Contact - _‘lc?p l?ayet - _“ Ohmic GLntact
30 34 30

Barrier Layer
2

Channel Layer
Substrat

15
Figure 2A

Channel Layer
20

Substrate
10

Paper No. 1 §VIII.D-F
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i Innoscience

Ground 1A: Smith + POSITA’s knowledge

EEEEEEEEEEEEEEEEEEEE — NOT EVIDENCE 82



Ground 1A: Issues to resolve

m EPC’s Argument Correct Resolution

Claim 1: Smith does ngt disclose POSITA knew Smith’s cap layer 34 would be
compensation, and

Does Smith ) H passivated “as-grown,” meeting the
POISTA would “likely have P grow 5
meet the : compensated GaN” constructions.
» included an : , ]
compensated C Smith does not support EPC’s speculation of
” anneal/activation” to Wl L e e
GaN layer”? a “likely” activation
remove H

Claim 7: Smith’s co-doping only

: teaches regions of Smith and Saxler874 teach the same co-
Does Smith . : :
eet the different dopant doping that expressly makes cap layer semi-
“comi concentrations and there insulating. Saxler874 is part of Smith it is
: . IS no motivation to use not a combination that requires motivation
insulating I1l-N , . :
,, Saxler874’s co-doping in to combine.
layer”? :
Smith

Paper No. 1 §VIII.D.6, §VIII.J.6
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Issue 1: Does Smith meet the “compensated GaN layer”? i Innoscience

1. Smith discloses Compensated GaN layer

Jpn. J. Appl. Phys. Vol. 31 (1992) pp. 1258-1266

e POSITA knew, since the 90s, reported
Hole Compensation Mechanism of P-Type Ga Films by Nobel prize winner Nakamura: “as-
ot 1, e e s grown” GaN films are already hydrogen
S passivated.

(Received January 13, 1992; accepted for publication February 15, 1992)

Low-resistivity p-type GaN films, which were obtained by N;-ambient thermal annealing or low-energy electron-beam
irradiation (LEEBI) treatment, showed a resistivity as high as 1 % 10° @-cm after NH;-ambient thermal annealing at tem-
peratures above 600°C. In the case of Ny-ambient thermal annealing at temperatures between room temperature and

1000°C, the low-resistivity p-type GaN films showed no change in resistivity, which was almost constant between 2 1 -cm oo ) -
and & {-cm, These resuh:i:d}i,rfalc that atomic hydrogen pmgduced by NHB;r dissociation at temperatures above 400°C is 1 I. {E] ﬁnd ]- 1 (a]}- Thc rcfﬂ re* It 18 SchUIatc'd that HS'ETGWH
lated he hol nsation mechanism. A hydrogenation process whereby acceptor-H neutral ¢ lexes are ]
;:)t‘ar:fed 'Iﬁ };—leypl:éa(;\??f;s s:alis proposed. The forr:atio: of lac«l::e;:h:rr-]-] neutral ci)mplci: causes l:oi: cznr:;ensali;n, Ga N ﬁ I'm S' are h}rdrﬁgen paS‘SI""rat Ed, and Ihc abov c-men-
and deep-level and weak blue emissions in photoluminescence. ' . . H N
KEYWORDS: p-type GaN, thermal annealing, hydrogenation, atomic hydrogen, Hall measurement, photolumi- Flﬂnfd prﬂp ﬂbal GF the h} dTQgEI‘IaT. ion I}I'DCESS- GCC}].I.‘FS- dur
nescence ing GaN growth by means of MOCVD. The resistivities

of Mg-doped GaN films of Figs. 11(a), 11(b) and 11(c)
were 1 x10°Q-cm, 2 Q-cm and 1000 Q-cm, respectively.
The resistivity of the sample in Fig. 11(c) is smaller in
comparison than that of Fig. 11(a). It is probable that the
hydrogenation process is not perfect, i.e., hydrogen
passivation may only occur near the immediate surface
of GaN film because diffusion of atomic hydrogen from
the surface into the bulk is minimal. If optimum condi-
tions for microwave plasma treatment in hydrogen
passivation of p-type GaN films can be found, resistivity
will become higher.

Ex. 1018 at 10

Ex. 1018 at 1

Paper No.1at 10
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“As-grown” passivation well-known even in textbooks / innoscence

1. Smith discloses Compensated GaN layer

e Firmly established (even in 2008 textbook) that p-GaN grown

with MOCVD results in “as grown” H passivated layers.

CIENCE -

cies is also discussed in [3.160]. It has further been found in GaN and the
related materials AIN, InN, InGaN, InAIN, AlGaN, that hydrogen is present
in relatively high concentrations in as-grown samples, especially in p-type
GaN [3.148]. It has been shown experimentally that the amount of oxygen
present during material growth can have a strong influence on the back-
ground conduectivity, indicating that it is a shallow donor in GaN. Carbon
can also be a significant residual impurity in MOCVD-grown nitrides. Its

Ex. 1011 at 135

Large thermal activation energy of 120-200meV [3.54]
Hydrogen passivation of MOCVD-grown GaN:Mg [3.143,3.160] and

@ Springer Significant Mg reactor memory leading to broad Mg profiles, reported, e.g.,
in [3.62,3.186]
Ex. 1011 at 1 Ex. 1011 at 136 Smith expressly discloses growing cap layer 34

with “MOCVD-grown GaN:Mg.” Smith [0087]
Paper No.1at?9, 42

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



Smith’s as-grown cap layer meet ‘compensated’ construction

1. Smith discloses Compensated GaN layer

POSITA knew Smith’s “as-grown” cap layer would be H
passivated meeting the “cancels the electrical effects”
construction

“a semiconductor GaN gate
material in which one type of
impurity (for example, donor)

cancels the electrical effects of
the other type of impurity (for
example, acceptor).”

“a doped GaN
layer formed
with a step to
passivate its
impurities”

“a GaN layer in which
one type of impurity
cancels the electric
effects of another type
of impurity”

“Compensated
GaN Layer”

* Smith’s cap layer is p-GaN grown MOCVD (making it H passivated “as-grown”)
* Smith’s cap layer “as grown” is a layer in which “one type of impurity” (the innate H)
cancels the electrical effects of another type of impurity (the passivated dopant).

Paper No. 1 at 39-43; Paper No. 26 at 13.
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EPC’s speculation Smith requires activation @

1. Smith discloses Compensated GaN layer

Trials@uspto.gov Paper11
571-272-7822 Date: March 20, 2024

UNITED STATES PATENT AND TRADEMARK OFFICE
BEFORE THE PATENT TRIAL AND APPEAL BOARD

INNOSCIENCE (ZHUHAT) TECHNOLOGY COMPANY  LTD
AND
INNOSCIENCE AMERICA  INC |
Petitioner,

V.
EFFICIENT POWER CONVERSION CORPORATION,
Patent Owner.

IPR2023-01381
Patent 8,350,294 B2

Before JON B. TORNQUIST, JEFFREY W. ABRAHAM and
KIMBERLY McGRAW, ddministrative Patent Judges.

TORNQUIST, Administrative Patent Judge.
DECISION

Granting ﬂnstitution of Inter Partes Review
3SUSC 5314

Paper No. 26 at 13
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

As the Board noted, EPC’s speculation of
required activation contradicts Smith
description of an optional process

As noted by Patent Owner. Smith discloses embodiments in which a
passivation layer. such as the MgN passivation layer disclosed in U.S. Patent
No. 6.498.111. 1s provided on the transistors depicted in Figures 1A and 1B
of Smith andan optional annealing step is performedin the presence of
oxygen toremovehydrogen. Ex. 1005983, Smith’s disclosure that the
annealing step to remove hydrogen 1s optional. however. tends to cut against
Patent Owner’s argument that one of ordinary skill in the art would have
necessarily sought to remove any hydrogen present in cap layer 34 from the

embodiments depicted in Figures 2A and 2B. Id.

Paper No. 11 at 19

i Innoscience




EPC’s speculation Smith requires activation @

1. Smith discloses Compensated GaN layer

L O : : :
 United States EPC’s speculation that Smith requires

a2 Patent Application Publication (o) Pub. No.: US 2007/0164315 A1

AR e A activation contradict Smith’s description of

Publication Classification

a non-conductive cap layer

The level of doping should be sufficiently high
so as to reduce leakage current in embodiments
without a recessed gate and be the dominant

25

® cel “surface” state but not so high as to provide
g/ 2 | g\ oo introduce traps or leakage paths by becoming a
B S . 1005 1100871 conductive layer. _
20

Paper No. 26 at 13
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Issue 2: Does Smith meet the “semi-insulating Ill-N layer”?

2. Smith discloses Semi-insulating layer

Smith expressly discloses cap layer being formed with co-doping that is a
“method[] of fabricating Semi-insulating Group Il nitride layers.”

...the doped region 40 is doped with a deep level dopant, such as Fe, C, V, Cr, Mn, Ni
and/or Co. The dopant may be incorporated into the cap layer 34 during deposition
or growth of the cap layer 34, 34’ ... Techniques for co-doping Group llI-nitride
materials are described, for example, in U.S. patent application Ser. No. [Saxler874],
filed Jan. 7, 2004 entitled “CO-DOPING FOR FERMI LEVEL CONTROL IN SEMI-
INSULATING GROUP IlI NITRIDES,” the disclosure of which is incorporated herein as if
set forth in its entirety.

Smith [0085]

Ex.1005 11[0085]

Saxler874 [0005] Embodiments of the present invention provide Semi-insulating Group Ill nitride
Semiconductor layers and methods of fabricating Semi-insulating Group Il nitride
layers.

Ex.1016 9[0005]
Paper No. 1 §VIII.G.6 ; Paper No. 26 §V.D
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EPC’s argument of motivation to combine Saxler874 & Smith / ifinnoscience

2. Smith discloses Semi-insulating layer @

Saxler874 and Smith do not disclose different co-doping because they are the same.
There is no need to modify Smith with Saxler for a semi-insulating cap; Smith itself
discloses Saxler’s co-doping for semi-insulating cap layers

Techniques for co-doping Group llI-nitride materials are described, for

Smith [0085] example, in U.S. patent application Ser. No. 10/752,970 [Saxler874], filed
Jan. 7, 2004 entitled “CO-DOPING FOR FERMI LEVEL CONTROL IN SEMI-

INSULATING GROUP III NITRIDES,” the disclosure of which is incorporated

herein as if set forth in its entirety. Ex. 1005 §[0085]

ce provides ‘a method for integrating material from various
ycument(]. . . by citing such material in a manner that makes clear that
part of the host document as if it were explicitly contained therein.
ol c. v. Kent State Univ., 212 F.3d 1272, 1282 (Fed. Cir. 2000).”

g
2 :
*

Paice LLC v. Ford Motor Co., 881 F.3d 894, 906—07 (Fed. Cir. 2018)

Paper No. 26 §V.D
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EPC’s argument that only region 40 is doped @

2. Smith discloses Semi-insulating layer

Smith does not limit doping only to region 40 describing embodiments
with cap layer is doped throughout

r——— —c—j;,er ﬁ-/cmmmm EPC argument Smith [0085]
30 24 30
| Sarer Layer Smith only discloses that In some embodiments of

Chamns Lo layer 40, not cap layer 34, is the present invention,

sm%rate doped with p-type dopants Vs. the cap layer 34 has a

- and is non-conductive. Ex. dopant incorporated

Smith’s teaches cap layer 1005 at [0085] — [0089]. throughout the cap
34 doped throughout And layer 40 is only at the layer 34, 34"
surface of cap layer 34, Ex.1005 9{0085]

Paper No. 32 at 15
Paper No. 1 §VIII.D.6
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Ground 1A: Issues to resolve

m EPC’s Argument Correct Resolution

laim 1: Smith does not disclose
Cla ) . POSITA knew Smith’s cap layer 34 would be
Does Smith compensation, and : " ” :
. “r: H passivated “as-grown,” meeting the
itself meet  POSITA would “likely have 9 ” :
: compensated GaN” constructions.
the included an

“ . Smith does not support EPC’s speculation of
compensated anneal/activation” to

a “likely” activation
GaN layer”? remove H y | Yes. Compensated “as grown”]

Smith expressly discloses co-doping for cap

Claim 7: Smith only teaches :
: : Y . layer 34, doping throughout the cap, and
Does Smith regions of different N .
. : that co-doping is a method for fabricating
itself meet dopant concentrations . :
p : : semi-insulating llI-N layers.
the “semi- and there is no ) L
: : — , Saxler is part of Smith it is not a
insulating IlI-N  motivation to use Saxler’s .. : .
” .. . combination that requires motivation to
layer”? co-doping in Smith

mbin
comb e{ Yes. Semi-insulating with co- ]

doping

Paper No. 1 §VIII.D.6, §VIII.J.6
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i Innoscience

Grounds 1B: Smith + Kigami
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Ground 1B: Compensated with Kigami localized passivation

Ground 1B: Applying Kigami’s known localized H passivation technique
to Smith’s known device making cap layer 34 doped but not conductive

+ + I_’|+ H+ H+ H+
( 40
HE \
Dhm\k Contact ? | &), F"__‘J’ Ohmic fintact
30
Barrier Layer
22

Channel Layer
20

Substrate

10 >
/ " / 22

In ground 1B, cap layer 34 meets the
paper No. 1 §VIII.C.2 “compensated GaN” under any construction
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Ground 1B: Issues to resolve

“ EPC’s Argument Correct Resolution

Motivation to combine:
Why would a POSITA

A POSITA would have used Kigami’s

: . : POSITA would have found technique to control the level of
use Kigami’s technique L Y .. oy
: : passivating Smith’s cap layer doping in Smith’s cap layer 34 and
to intentionally L .
dopants counterintuitive prevent too much doping that turned

passivate dopants in

S R Y the layer conductive

Paper No. 1 §VIII.C.2; Paper No. 26 §V.E




Motivation to Combine Smith/Kigami

1. Analogous art: Both describe GaN HEMTs

2. KSR known technique applied to known device: Kigami’s known
technique is applied to Smith’s known device

3. KSR’s some teaching, suggestion, motivation (TSM) in the prior art to
modify or combine.

4. Reasonable expectation of success: POSITA had reasonable expectation
thatdKigami’s technique would further Smith’s goals of doped but not
conductive

5. Answer to the Board’s question

6. EPC’s counter arguments are incorrect

Paper No. 1 §VIII.C.2; Paper No. 26 §V.E
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




Smith and Kigami are both directed to GaN HEMTs

1. Analogous

Smith and Kigami are analogous art, they both specifically
describing techniques for fabricating GaN HEMTs

Smith 9[{0031] Kigami 91[0010]

Some embodiments of the present invention The present invention can be embodied
provide Group lllI-nitride HEMTs including a in a semiconductor device having a
Group lll-nitride based channel layer and a HEMT (high-electron-mobility
Group lll-nitride based barrier layer on the transistor) structure.

channel layer. Ex. 1008 9{0010]

Ex. 1005 9[0031]

Paper No. 1 at 28-29
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Applying Kigami’s technique to Smith’s device

2. Apply technique

Smith/Kigami is applying a known technique (Kigami’s hydrogenation technique to
control conductivity) to a known device (Smith’s transistor) ready for improvement
(reducing leakage by controlling level of doping) to yield predictable results (reduction
of cap layer’s conductivity)

H* H* H* H*

\ \ ‘ - ﬂ L : @5)2@8@ 46\ 48
Ohm\kContactFr ~ “VCaplayew ¥ Ohmic Gpntact \ . } /

0 34 0 . ‘ ==
Barrier Layer /4’/;1? = i l 3
2
Channél Layer \ \P 32
M
Subiqtrate \ 4

3 T—22
Known device ready to make Known technique to make

Paper No. 1 at 2830 layer nonconductive layer nonconductive
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Some TSM to use Kigami’s technique in Smith iflinnoscience

3. TSM

Kigami expressly suggests applying its technique in devices that like
Smith use Mg dopants and seek to locally reduce active dopants.

[0012]
The p-type impurity preferably is magnesium.
As mentioned above. because the magnesium diffusion rate is extremely high. it is
difficult to form a ITI-V group compound semiconductor in which the magnesium
Smith uses Mg das p'type concentration is locally lowered. In the present invention. by forming a composite with the
impurity statin g "p-type hydrogen atoms. the magnesium is inactivated. By locally inactivating the magnesium. a
d opa nts m ay b eM g." region can be formed in which the concentration of the "activated magnesium" is locally low.

Even if the concentration of the "activated magnesium" is set low locally. because the
Ex. 1005 9[0087] concentration of the magnesium itself is the same as that of other regions, magnesium does

not diffuse in from other regions. The present invention is particularly useful in situations in

which magnesium is used as a p-type umpurity.

Ex. 1008 9[0012]

Paper No. 1 at 29
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Some TSM to use Kigami’s technique in Smith

3. TSM

Kigami expressly suggests applying its technique to improve HEMT
speed and threshold, complementing Smith’s objectives

Smith [0005] Kigami [0029]

A device of particular interest for high power By forming the local region 34, in which
and/or high frequency applications is the hydrogen is unevenly distributed, at the
High Electron Mobility Transistor (HEMT), junction interface between the gate-
which, in certain cases, is also known as a insulating film 52 and the

modulation doped field effect transistor semiconductor layer 32, the interface
(MODFET). energy level can be reduced. The

Ex. 1005 9[0005]

effects of stabilized threshold voltage,
increased switching speed, and the like
are obtained

Ex. 1008 9[0029]
Paper No. 1 at 29
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POSITA would have reasonable expectation of success / iinnoscence

4. Expectation

Dr. Shealy explained POSITA would transistor with a reasonable expectation] of success. By April 2009, the earliest
have expected success implementing
Kigami’s suggested technique in
Smith because H passivation was a
well-known technique to control
doping in GaN

priority for the 294 patent. it was well-known that hydrogen passivated impurities
in GaN layers and affected the layer’s conductivity. Prosecution History, 88.
Kigami also provides experimental data showing the effect of introducing
hydrogen atoms in transistor performance. Kigami, [0028]. Fig. 6. And Kigami
explains the mechanisms for hydrogen diffusion and impurity passivation.
detailing how the hydrogen diffusion would be performed. Kigami, [0022]-[0026].

Fig. 5. In view of its general knowledge about doping and passivation. and in view

EPC does not dispute this

of Kigami’s disclosure. it 1s my opinion that a person of ordinary skill in the art

expectation of success

would have had a reasonable expectation of success in modifying Smith with

Kigami’s hydrogen incorporation technjque.\

Ex. 1003 9133
Paper No. 1 at 30-31
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Board’s question on the Smith/Kigami combination i@innoscience

5. Board Question

Answer: To control the level of doping in

Question: Why a POSITA would have o
the cap layer so it is doped but not

used Kigami to passivate Smith?

conductive.
o pe . s o) . .
We question Petifioner’s proposed combmation. In the embodmment Clarlflcatlon' Klgaml > paSS“Iatlon does
depicted in Figure 2A of Smith, dopants are added to cap layer 34 to form not Cha nge to OppOSite dopa nt

doped region 40, in which the concentration of dopantsis higherthan in the
rest of cap layer 34. Ex. 100599 85, 87. This increased concentration of

configuration, it reduces the doping level.

dopantsis “used to screen the channel region from surface states, pm the . _ .
The level of doping should be sufficiently high so as to

surface energy level at a predictable and desired level to reduce and/or reduce leakage current in embodiments without a recessed
gate and be the dominant ‘surface’ state buf not so high as
fo provide introduce traps or leakage paths by becoming
Petitioner’s proposed combination would intentionally passivate the very a conductive layer.

minumze trapping effects andto reduceleakage currents.” Id. §87.

dopantsthat Smith seeks to add to cap layer 34 to alter its electrical Smith. [0087] (emphasis added). Smith explains that some doping causes desirable
characteristics. We question whether Petttioner adequately explains why
one of ordinary skill in the art would have used Kiganu’smethods to

produce a cap layer with the opposite dopant configuration than desired in
Smith. passivate dopants to reduce doping level keeping the cap layer nonconductive] Pet..

effects. but too much doping make the layer conductive causing undesirable effects.

Id. A POSITA seeking that “sweet spot” doping. would have found it obvious to

Paper No. 11 at 24 38-40: Ex. 1033, [075]-[079]. Tailoring the level of doping in the cap layer (e.g..

through dopant passivation) would be consistent with Smith. Ex. 1033, [072]. [090].

Paper No. 26 §V.C Paper No. 26 at 16
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Answering the Board’s Question

5. Board Question

Five elements in the record that
support the answers

a) Smith: Some doping is good, too
much is not

b) Schubert: Himplantation was
“widely used” to tailor properties

c) Shealy: Kigami can tailor the level of
doping post-fabrication

d) Nakamura: Hydrogenation controls
doping and resistivity

e) Kigami: Teaches passivating after
doping improves transistors and is
“particularly useful” when using Mg
dopants

Paper No. 26 §§ V.A-V.E.
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Smith: Some doping is good, too much is not

5. Board Question

Smith supports the answer because it

a) Smith: Some doping is good, too asks to control the level of doping to be
much is not in a “sweet spot” (sufficiently high ...

but no so high)

Smith [0087] (description of p-type cap layer)
“P-type dopants may be used to screen the
channel region from surface states, pin the
surface energy level at a predictable and desired
level to reduce and/or minimize trapping effects
and to reduce leakage currents. The level of
doping should be sufficiently high so as to
reduce leakage current in embodiments without
a recessed gate and be the dominant ‘surface’
state but not so high as to provide introduce

traps or leakage paths by becoming a conductive

V24
Paper No. 26 §V.C. Ex. 1005 91[0087] layer'
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




Smith: Some doping is good, too much is not

5. Board Question

“... but not so high as to provide
introduce traps or leakage paths by EX: 1?33 1![090]
becoming a conductive layer” Passivation lowers

Ex. 1005 [0087] ) level of doping
Conductive

a) Smith: Some doping is good, too
much is not

Non-Conductive

Non-Domir?'
“sufficiently high so as to reduce

leakage current in embodiments
without a recessed gate and be the

dominant ‘surface’ state ...”
Ex. 1005 9[0087]

Level of doping

Record shows Kigami’s passivation helps reaching
this sweet spot of doped without becoming
Paper No. 26 §U.C. conductive (below red line, above green)
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Schubert: Himplantation “widely used” to tailor properties

5. Board Question

Schubert: H passivation after doping to
“tailor the electrical properties of thin films

1

b) Schubert: Himplantation was
“widely used” to tailor properties

Finally, hydrogen can also passivate group-IV acceptors such as C or Ge.
Chevallier et al. (1988) proposed an atomic model in which the hydrogen is
bound to the group-IV acceptor and is in a BC position between the group-1V
acceptor and one of its group-III neighbors.

9.3.2 Hydrogen incorporation by implantation
Hydrogen implantation is a process that is widely used to render III-V
semiconductors highly resistive. Semi-insulating properties with resistivities
< 10" Q cm can be achieved by hydrogen implantation as well. The
implantation process allows one to choose the implantation depth which provides
high flexibility to tailor the electrical properties of thin films. Ex. 1032 at 406

EPC’s own expert wrote a book in 1993 describing H passivation after dopmg
Paper No. 26 at 16 increases resistance and allows tailoring electrical properti
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Shealy: Kigami can tailor the level of doping post-fabrication / ifinnoscience

5. Board Question

Kigami allows “tailoring of the level of doping post-
fabrication” because “hydrogen ions can pass through
the gate electrode” facilitate achieving the “sweet
spot” even after the device is fabricated

conductive). Smith [0087]. Indeed, a POSITA would have recognized Kigami’s

technique as highly desirable to achieve Smith’s “‘sweet spot” because it allows

c) Shealy: Kigami can tailor the level of
doping post-fabrication

tailoring of the level of doping post-fabrication and after the placement of the gate
electrode. Kigami discloses that with its technique “hydrogen ions can pass
through the gate electrode 58 and the gate-insulating film 52" and “the region into
which the hydrogen atoms are to be introduced, the concentration distribution of
the hydrogen atoms to be introduced, and the like can be adjusted.” Kigami
q[0026]. A POSITA would have recognized these characteristics of Kigami’s
technique highly beneficial when seeking Smith’s level of doping “sweet spot.” A
POSITA would have recognized that Kigami’s technique ability to control the
passivation even after the device is fabricated and a gate electrode is formed,

would facilitate achieving the “sweet spot” level of doping Smith asks for (e.g.,

Paper No. 26 at 19-20 allowing iterative hydrogenation and testing). Ex. 1033 9[090]-[092]
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Shealy: Kigami can tailor the level of doping post-fabrication / ifinnoscience

5. Board Question

Passivating dopants does not change to opposite
doping configuration (e.g., p-type does not become n-
type) it only reduces the level of doping: “the cap
layer remains with its original doping configuration”

[092] Importantly, contrary to Dr. Schubert’s suggestion, when applying

Kigami’s technique to Smirh, the cap layer remains with its original doping

c) Shealy: Kigami can tailor the level of

”/ll// ””lh.“
. - ’
doping post-fabrication

st
s“‘ﬁfllllll/f

configuration because the hydrogen acts as a passivation agent, it does not change
the doping configuration. For example, if Smith is p-type doped, as described in
paragraph [0087], applying Kigami's hydrogenation would not change the doping
to the opposite configuration (n-type). Rather, Kigami's hydrogenation would only
reduce the active p-type dopants by locally inactivating some of the p-type
dopants. Introducing hydrogen using Kigami's method in Smith would not change
it to an opposite dopant configuration (in the example before the doping of the cap
layer would remain p-type) but it would decrease doping levels, raise layer
resistivity, and facilitate control of doping to achieve Smith’s level of doping

“sweet spot.”

Paper No. 26 at 19-20 Ex. 1033 9[092]
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Nakamura: Hydrogenation controls doping and resistivity i Innoscience

5. Board Question

Nakamura reported how a hydrogenation process (like
Kigami’s) controls the level of doping in p-GaN with the
“formation of acceptor-H neutral complexes” that
“causes high resistivity” (i.e., consistent with Smith’s
goal of doped but non-conductive)

Hole Compensation Mechanism of P-Type GaN Films

Shuji NAKAMURA, Naruhito Iwasa, Masayuki SENoOH and Takashi Mukal

Nichia Chemical Industries, Ltd., 491 Oka, Kaminaka, Anan, Tokushima 774
(Received January 13, 1992; accepted for publication February 15, 1992)

d) Nakamura: Hydrogenation controls | | | |
Low-resistivity p-type GaN films, which were obtained by N,-ambient thermal annealing or low-energy electron-beam

d O p i n g a n d re S i St ivity irradiation (LEEBI) treatment, showed a resistivity as high as 1 10° Q-cm after NH;-ambient thermal annealing at tem-
peratures above 600°C. In the case of N,-ambient thermal annealing at temperatures between room temperature and
1000°C, the low-resistivity p-type GaN films showed no change in resistivity, which was almost constant between 2 Q-cm
and 8 ©-cm. These results indicate that atomic hydrogen produced by NH, dissociation at temperatures above 400°C is
related to the hole compensation mechanism. A hydrogenation process whereby acceptor-H neutral complexes are
formed in p-type GaN films was proposed. The formation of acceptor-H neutral complexes causes hole compensation,
and deep-level and weak blue emissions in photolumir == »= =ress  vasmw  wome cmmm = var = s ves ace s pee wsssssssmama g ac pessss

KEYWORDS: p-type GaN, thermal annealing, hya: Before hydrogenation of InP:Zn, the resistivity of this p-

nescence type InP epilayer was 0.04 Q-cm, After hydrogenation,
the resistivity became higher than 10° Q-cm. Also, the PL
spectra showed a difference between states before and
after hydrogenation.'”?” This was interpreted as being

Ex. 1018 at 10

Ex. 1018 at 1

Paper No. 26 §V.C
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Kigami teaches passivating after doping improves transistors / ilinnoscence

5. Board Question

Kigami provides an adjustable technique for localized H
passivation allowing control of both region and
concentration, consistent with Smith’s goal of doped
but not conductive
As shown in FIG. 5. the hydrogen gas is ionized. and a portion of those hydrogen ions

(H") pass through tl atroduced

into the front-surfac drogen ions

(H") is small. the hydrogen ions can pass through the gate electrode 58 and the gate-

insulating film 52. As needed. the region into which the hydrogen atoms are to be introduced.

the concentration distribution of the hydrogen atoms to be introduced. and the like can be

adjusted by forming in advance on the front-surface side of the semiconductor device 10 a

e) Kigami: Teaches passivating after mmateial throngh which hydrogen ions can easily pass, a material hrovgh which it i diffcul
doping improves transistors and is for hydrogen fons to pass. or a combination of these. Ex. 1008 1[0026]
“particularly useful” when using Mg
dopants

hydrogen atoms, the magnesium is inactivated. By loeally inactivating the magnesium. a

region can be formed in which the concentration of the "activated magnesium” is locally low.

Ki ga mi not on Iy teaChes the tECh niq ue, it Even if the concentration of the "activated magnesium" is set low locally. bec}ause the
provid es “So meTS M” to use the tech niq ue concentration of the magnesium itself is the same as that of other regions, magnesium does
in d evi ces With M g (Iik e Smith) not diffuse in from other regions. The present invention 1s particularly useful in situations m
which magnesium is used as a p-type impurity. Ex. 1008 9[0012]

Paper No. 26 §V.E
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Replies to EPC’s incorrect arguments against the combination

6. Rebuttal to EPC

a) Coupterintuitive: To passivate after EPC argues against the combination
doping a layer incorrectly contending: (a) it would

b) Different layer: Kigami’s passivated be counterintuitive, (b) Kigami is not
layer is not the same as the cap layer passivating a cap layer, and (c) that

c) Onlyregion 40 is doped: Only region only region 40 in cap layer 34 is
40 in cap layer 34 is doped doped

Other EPC arguments hinged on the
already refuted claim construction

Paper No. 26 §V.E
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EPC’s argument that passivating is counterintuitive @moscience

6. Rebuttal to EPC -= 6a) Counterintuitive

Record shows it was not “counterintuitive” to dope and then passivate. It was
“widely used,” consistent with Smith’s target level of doping, and specifically
considered useful in situations using Mg as dopants

Schubert’s book Kigami [0012]
“The possibility of rendering IlI-V. “|n the present invention, by forming a
: semiconductors semi insulating  composite with the hydrogen atoms, the
Smith [0087] ; .
by hydrogen implantation made magnesium is inactivated. By locally
this technique very attractive for jnactivating the magnesium, a region can
device applications.” be formed in which the concentration of
Ex. 1029 at 406 the ‘activated magnesium’ is locally low....

The present invention is particularly
useful in situations in which magnesium
is used as a p-type impurity”

Paper No. 26 §V.E Ex. 1008 11[0012]
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EPC’s argument that Kigami passivates a different layer

6. Rebuttal to EPC

“. 6b) Different layer

EPC argument that Kigami’s layer would not be “functional in place
of cap layer 34” is misdirected, Smith/Kigami does not replace
layers, it applies a technique

EPC incorrect argument of substitution Kigami’s technique is adjustable

2012 at 21:4-23:20. Nothing in Kigami discloses or suggests that its hydrogen- into the front-surface side of the semiconductor layer 32. Because the size of hydrogen ions

(H") is small. the hydrogen ions can pass through the gate electrode 58 and the gate-

treated p-type GaN layer would be suitable below the gate contact or that a insulating film 52. As needed. the region into which the hydrogen atoms are to be introduced.

COlnpensated GaN layer includi_ng I\{[g d,opants and hydrogen “rould be acceptable the concentration distribution of the hYdrﬂgEll atoms to be introduced. and the like can be

. . adjusted by forming in advance on the front-surface side of the semiconductor device 10 a
or functional in place of the cap layer 34 of Smith. Ex. 2009 at 9 [154]. A POSA ) , ) ] , S
material through which hydrogen ions can easily pass. a material through which it is difficult

would therefore not seek to combine the teachings of Smirh with Kigami. to “apply for hydrogen ions to pass. or a combination of these.

Paper No. 18 at 43 Ex. 1018 9[0026]

Kigami technique is not limited to one layer, Kigami expressly states its

technique allows adjusting where the H is introduced and the H concentration

Paper No. 26 at 18-19
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i Innoscience

e k3 . el - 6c) Only doped region 40

Smith does not limit doping only to region 40 describing embodiments
with cap layer is doped throughout

r——— —c—j;,er ﬁ-/cmmmm EPC argument Smith [0085]
30 24 30
| Sarer Layer Smith only discloses that In some embodiments of

Chamns Lo layer 40, not cap layer 34, is the present invention,

sm%rate doped with p-type dopants Vs. the cap layer 34 has a

- and is non-conductive. Ex. dopant incorporated

Smith’s teaches cap layer 1005 at [0085] — [0089]. throughout the cap
34 doped throughout And layer 40 is only at the layer 34, 34"
surface of cap layer 34, Ex.1005 9{0085]

Paper No. 32 at 15
Paper No.37 at 12
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Motivation to Combine Smith/Kigami

1. Analogous art: Both describe GaN HEMTs
2. KSR known technique applied to known device: Kigami’s [ known technique, known device
known technique is applied to Smith’s known device > Obvious to combine
3. KSR’s some teaching, suggestion, motivation (TSM) in the
prior art to modify or combine. Obvious to combine

4. Reasonable expectation of success: POSITA had Expectation to make layer doped
reasonable expectation that Kigami’s technique would | and nonconductive > obvious to
further Smith’s goals of doped but not conductive combine

5. Answer to the Board’s QUEStiOH Passivate after doping to control doping level to
be in the “sweet spot” = Obvious to combine

Passivation was not “counter intuitive” but
“widely used” and the combination doesn’t
substitute layers=> Obvious to combine

6. EPC’s counter arguments are incorrect

Paper No. 1 §VIII.C.2; Paper No. 26 §V.E
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Ground 1C: Smith + Uemoto
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Ground 1C: Compensated with Uemoto H diffusion

Adding Uemoto’s H diffusion film (17) to Smith forming high resistive
layers with H passivating Mg to reduce gate leakage

40 FIG.7
2 / 20
Ohmic Contact gpl._af QOhm'c Contact 1(\8 0 19
ic Contac ’ |
G e 7 oo
L L

MR SR
- O

- 15a  (I5b)

15

Figure 2A

In ground 1C, resistive regions in cap layer 34
Paper No. 1 §VIII.C.3 meet the “compensated GaN” layer
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Ground 1C: Issues to resolve

“ EPC’s Argument Correct Resolution

Motivation to combine: Uemoto and Smith are A POSITA would have been motivated
Why would a POSITA  concerned with different issues. to incorporate Uemoto’s high-
apply Uemoto’s There would not be on resistivity region 15b into smith to
teachings to Smith? motivation to combine. reduce leakage

Paper No. 1 §VIII.C.3




Motivation to Combine Smith/Uemoto

1. Analogous art: Both describe GaN HEMTs

2. KSR’s use of known technique to improve similar
devices in the same way.

3. KSR’s some teaching, suggestion, motivation (TSM)
in the prior art to modify or combine.

4. Reasonable expectation of success: POSITA had
reasonable expectation that Kigami’s technique
would further Smith’s goals of doped but not
conductive

5. EPC’s counter arguments are incorrect

Paper No. 1 §VIII.C.3; Paper No. 26 §V.F
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




Smith and Uemoto are both directed to IlI-N transistors

1. Analogous

Smith and Uemoto are analogous art, they both specifically describe
techniques for fabricating GaN transistors with reduced gate leakage

Smith 9[{0008] Uemoto 9[0005]
Some embodiments of the present invention The present invention relates to
provide Group llI-nitride high electron nitride semiconductor transistors and
mobility transistors and methods of their fabrication methods. In particular,
fabricating Group llI-nitride high electron the present invention relates to
mobility transistors normally-off type nitride
Ex. 1005 90008 semiconductor transistors applicable to

power switching devices, and their
fabrication methods.

Ex. 1006 9[0005]
Paper No. 1 at 32
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Using Uemoto’s technique to Improve Smith’s similar device

2. Known technique

Smith/Uemoto is using a known technique (Uemoto’s H diffusion for high
resistive regions) to improve similar devices (Smith’s transistor) in the same way
(adding high resistive regions to reduce leakage)

40 FIG.7

32
Ohmic Contact \%ap I._ay Ohmic Contact
el \\\ e& 2 | 17
Barrier Layer \ e ava 14
- 13

TR N V////V////H?

L 15a

Figure 2A

Smith’s similar I1l-N Uemoto’s known technique
paper No. 1 at 33 transistor to improve IlI-N transistor
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Some TSM to use Uemoto’s H diffusion in Smith

Uemoto suggests applying its technique when seeking to reduce gate
leakage, Smith also seeks to reduce gate leakage

Smith [0087] Uemoto [0059]

The level of doping should be sufficiently high so As the resistance of the high resistive

as to reduce leakage current in embodiments region 15 b between the control region
without a recessed gate and be the dominant 15 a and the drain electrode 19 is
“surface” state but not so high as to provide higher, a greater amount of leakage
introduce traps or leakage paths by becoming a current between the gate and the
conductive layer. drain can be reduced.

Ex. 1005 9[0087]
Ex. 1006 [0059]

Uemoto and Smith seek the same goal:
reduce gate leakage
Paper No. 1 at 32
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Some TSM to use Uemoto’s H diffusion in Smith

Uemoto expressly suggests applying its technique to
“power transistors,” Smith describes a power transistor

Smith [0005] Uemoto [0079]

A device of particular interest for high power Accordingly, for example, the present
and/or high frequency applications is the High invention is useful for a nitride
Electron Mobility Transistor (HEMT), which, in semiconductor transistor such as a

certain cases, is also known as a modulation power transistor with a high

doped field effect transistor (MODFET). breakdown voltage, and for its

fabrication method.
Ex. 1006 9[0079]

Ex. 1005 91[{0005]

Paper No. 1 at 33
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POSITA would have reasonable expectation of success / iinnoscence

4. Expectation

As Dr. Shealy explains, a POSITA would have expected success implementing
Uemoto’s suggested incorporation of a H diffusion film to Smith because H
passivation was a well-known mechanism to selectivity resistivity and control leakage

[0140] Additionally. it is my opinion that a person of ordinary skill in the art
would have incorporated Uemoto’s hydrogen diffusion film technique to Smith
with a reasonable expectation of success. The mechanisms and effects of hydrogen
incorporation into doped GaN layers had been well-established by 2009.
Prosecution History, 88. And Uemoto provides both experimental data and
theoretical analyses that support the use of the hydrogen diffusion film to
selectively increase resistivity and improve transistor characteristics.

Uemoto, [0038]. [0049]. Figs. 4-8. In view of its general knowledge and Uemofto's
disclosure, a person of ordinary skill in the art would have incorporated Uemoto’s

hydrogen diffusion technique to Smirh with a reasonable expectation of success.

Ex. 1003 9140
Paper No. 1 at 33
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EPC’s argument that passivating is counterintuitive @moscience

5. Rebuttal to EPC

Record contradicts EPC argument that passivating dopants was
counterintuitive, passivating was “widely used” to “tailor the electrical
properties,” consistent with Smith of having a nonconductive layer.

EPC’s expert 1993 book Uemoto [0065]

Smith [0087] “Hydrogen also passivates shallow “As shown in FIG. 9, by setting

acceptors in IlI-V semiconductors.” the hydrogen concentration in

Ex. 1029 at 401 the hydrogen diffusion film at

“Hydrogen implantation is a process that 1x10°° cm™ or higher, Mg
is widely used to render IlI-V inactivation can be promoted
semiconductors highly resistive.” to raise the resistivity.”

Ex. 1029 at 402 Ex. 1029 9] [0065]

Paper No. 26 at 21
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EPC’s argument that Smith & Uemoto have different focus i Innoscience

5. Rebuttal to EPC

EPC concedes Smith/Uemoto both seek to “reduce leakage.”
But EPC incorrectly argues no motivation to combine because there are “two
different types of leakage current;” KSR precedent contradicts EPC

EPC’s incorrect argument

Specifically. Smith adds dopants “to reduce leakage current” in region 40 of
the gate, not in the underlying cap layer 34. Ex. 1005 § [0047]. Uemoto provides

high resistive layer 15b to allegedly reduce leakage current between the gate and

drain. Ex. 1006 § [0059]. Smith and Uemoto are directed to two different types
of leakage current. and a POSITA would not be motivated to combine the two

teachings, and would not arrive at the ‘294 patent if the teachings were combined.

Paper No. 32 at 19

Paper No. 26 at 20-21
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




Addressing the same leakage problem in similar devices

5. Rebuttal to EPC

Admittedly, Smith/Uemoto address the gate leakage current
problem in the same nitride transistors, this is “precisely the
reason that there’s a motivation to combine under KSR”

address the same problem and that Bauman’s cache was a
roblem is precisely the reason that there's a motivation to

Corp. v. PACT XPP Schweiz AG, 61 F.4th 1373, 1380 (Fed. Cir. 2023).

Paper 26 at 20-21
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




EPC’s argument Smith/Uemoto don’t meet “above” position / iinnoscience

5. Rebuttal to EPC

In the combination gate 32 is plainly “above” the blue resistive regions. EPC’s
argument is based on its improper construction

EPC’s incorrect argument

40
But Petitioner’s proposed resulting transistor does not disclose “a gate 2 /
. : |
contact above the compensated GaN layer.” as properly construed. That is. g— \ '
Ohmic Contact vap Layeg\ Ohmic Contact
Petitioner’s proposed transistor does not have a gate contact and compensated GaN 0 ' 2 30
prop 2 P N N ERDIMNININNY
layer that are part of the same gate structure. For example. as can be seen in the Barrier Layer
2

figure above. the blue portions of Petitioner’s modified FIG. 2A correspond to the
Channel Layer

alleged compensated GAN layer. That layer is not part of the gate structure and 20
does not reduce gate capacitance. a critical goal of the ‘294 patent. Ex. 2009 at Substrate

10
[166].

Paper 18 at 49

Paper 26 at 23-25
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Motivation to Combine Smith/Uemoto

1. Analogous art: Both describe GaN HEMTs

2. KSR’s use of known technique to improve similar [ known technique, known device
devices in the same way. > Obvious to combine

3. KSR’s some teaching, suggestion, motivation (TSM) | Smith/Uemoto TSM -> Obvious
in the prior art to modify or combine. to combine

4. Reasonable expectation of success: POSITA had Expectation to increase
reasonable expectation that Kigami’s technique | esistance > Obvious to combine
would further Smith’s goals of doped but not
conductive

Passivation was not “counter intuitive” but

) .
5. EPC’s counter arguments are incorrect “widely used” -> Obvious to combine

Paper No. 1 §VIII.C.3; Paper No. 26 §V.F

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 129



i Innoscience

Secondary Considerations of

Non-obvioushess
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EPC’s evidence of secondary considerations lacks nexus @linnoscience

EPC’s website and article focus on “mature, efficient, and low cost
supply chain” and “packaging limitations,” not the claimed features

EPC’s Website
Gallium Nitride Transistors Hit the Market

Semi Article

The Americas SEMI| award was presented to Dr. Alex Lidow, Ph.D., for innovation in power device technology enabling
commercialization of GaN devices with performance and cost advantages over silicon. Silicon-based devices were

(/fepc/products/gan-fets-and-ics)Iin June 2009, EPC delivered the first
commercial enhancement-mode GaN (eGaN®) transistors. These new
devices were manufactured in a Taiwanese foundry designed to
produce standard silicon intearated circuits creatina a mature, efficient.

reaching their limits in speed and efficiency, prompling Lidow to develop Gallium Nitride (GaN) technologies, but high
cost limited its commercial success. Lidow led the GaN development activity at International Rectifier and continued
that work at Efficient Power Conversion Corporation (EPC), a company he co-founded in 2007. EPC introduced the

and low cost supply chain, making its GaN transistors extraordinarily first commercial enhancement mode GaN power transistors in 2009, Challenges from resolving packaging limitations
reliable and affordable. Today EPC offers more than 100 products that to establishing a low-cost supply chain were overcome through persistence, paving the way for the successful
address a $13 Billion market (/epc/products/gan-fets-and-ics). commercialization of GaN power devices.

Ex. 2020 at 5 Ex. 2021 at1

EPC’s exhibits fail to even mention the purportedly innovative

“compensated” or “semi-insulating” features of the claims

Paper No. 26 §VII

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



Dr. Shealy’s opinion on EPC’s secondary considerations il innoscience

[0110] Instead of focusing on the unique features of the claim, Dr. Schubert

Dr. Shealy: EPC’s “first

commercialization” is not based on
the featu res in the claims but on introduction of the “first commercial enhancement-mode GaN transistors in 2009.”

"Supp|y Chain,” "COSt fa brication,” Ex. 2009 ]194. But this first commercialization is not based on the unique features

seems to have focused on the device commercialization and the alleged

of the claims. This is confirmed with the documents Dr. Schubert cited. For
example, Exs. 2020 and 2021 discuss supply chain, packing limitations, and low-
cost fabrication. They do not even mention a “Compensated Gate MISFET” as in
Dr. Shealy: EPC fOCUS on features the patent. These leads me to conclude that the commercialization Dr. Schubert

Ilke rEdUCEd Ieakage and relies on is not linked to the unique features of the claims but to other features like
switching efficiency are not
unique to the invention

production costs and supply chain issues. Dr. Schubert also cites to “some of the

industrial praise EPC gathered over the years.” Ex. 2009 197. But this alleged

industrial praise has nothing to do with the unique features of the *294 patent

claims.

Paper No. 26 at 27 Ex. 1033 q]110.
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ITC judge rejected EPC’s secondary considerations i@innoscience

The ITC judge found commercial success not attributable to the
invention, general in nature, and “not tied specifically to the
invention”

“[T]o accord substantial weight to secondary considerations in an obviousness analysis, . . .

PUBLIC VERSION : . :
‘there must be a legally and factually sufficient connection between the evidence and the patented

UNITED STATES INTERNATIONAL TRADE COMMISSION mvention.”” Fox .F(TC.’OIT, Inc. v. SM LLC 944 F.3d ]366, 1373 {FEd Cir. 2{]19) I find EPC

‘Washington, D.C. - - - - - - - .
has not persuasively shown that its commercial success 1s attributable to the invention of claim

In the Matter of 1 in the ’294 patent. The news articles and awards praising EPC’s innovation are general in

CERTAIN SEMICONDUCTOR DEVICES, AND INV. NO. 337-TA-1366
METHODS OF MANUFACTURING SAME AND
PRODUCTS CONTAINING THE SAME

nature and do not evidence a link to the features of the patented invention. See CIB at 120. The

testimony cited by EPC is primarly directed to GaN transistors, and not tied specifically to the

INITIAL DETERMINATION ON VIOLATION OF SECTION 337 AND ) , ) .
RECOMMENDED DETERMINATION ON REMEDY AND BOND mvention of the 294 patent. See, e.g., Tr. at 1009:18-1011:15 (Schubert). The lack of a nexus

Chief Admimistrative Law Judge Clark S. Cheney

ly 5. 2024) 1s even more pronounced when evaluating the distinct mventions of claims 2 and 3. Ido
y S,

not find EPC’s evidence of commercial success and industry praise to have any material effect on

the obviousness analysis. Ex. 2022 at 101

Paper No. 26 §VII
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Conclusions on Petition

4 o

a. “compensate GaN”: Like ITC reject EPC’s “gate materia
Construction b. EPC’s rewriting of [1f]: Like ITC reject EPC’s “part of the gate” argument.
c. E-mode interpretation: Like ITC reject EPC’s “cardinal sin” interpretation

ITC resolved:

” proposals

a. As the ITC concluded, Uemoto anticipates disputed element [1e] ITC confirmed:
Uemoto/Smith

Ground 2: b. The element ITC found not anticipated [1b], is undisputed in Ground 2 meet disputed
Uemoto/Smith c. Smith (incorporating Saxler874) expressly teaches layers being formed elements
co-doped and semi-insulating [7e], combination is undisputed.
Grounds 1 a. Smith’s cap layer can be: compensated “as grown” (meets [1e]) and
Smith semi-insulating with co-doping (meets [7e]). Smith (alone or
Smith/Kigami b. Smith/Kigami was obvious to combine and meet [1e] l d‘;:::':;zej)exﬁ:s }
Smith/Uemoto c. Smith/Uemoto was obvious to combine and meet [1e]

Secondary
considerations

EPC’s secondary considerations lack nexus
Not relevant for

lacking nexus

Paper No. 26 §VII
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New Substitute Claims linnoscience

New limitations mixing requirements for “semi-insulating layer”
comprising “compensated layer” and “no 2DEG at 0V”

. ) . Claim 14 (Substitute for claim 10)
Claim 13 {Substitute for claim 4)
o ) . 14. A compensated gate enhancement mode MISFET transistor comprising:
13. An enhancement mode [A] column III Nitride transistor comprising:

a l11-N barrier layer beneath a gate contact,
a substrate, .
a drain contact,

a set of I1I-N transition layers above the substrate,
a source contact, and

a [TI-N buffer layer above the set of transition layers,

a I1I-N barrier layer above the buffer layer, [and] a semi-insulating 111-N layer between the barrier layer and the gate contact,

a semi-insulating 111-N layer above the barmier layer, wherein the semi-insulating wherein the semi-insulating 111-N layer comprises a compensated GaN layer
HI-N laver comprises a compensated GaN layver containing acceptor tvpe dopant conlaining acceplor type dopant atoms passivated with hvdrogen, and

atoms passivated with hvdrogen. and a pate comprising the gate contact and the compensated GaN layer. wherein no
a gate comprising a gate contact and the compensated GaN laver, wherein no two- two-dimensional electron gas (2DEG) region exists below the gate at zero volts
dimensional electron gas (2DEG) region exists below the gate at zero volts applied applied gate bias.

e bias Paper No. 17 at Appx. A

Paper No. 17 at Appx. A
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Summary of Arguments

4 arguments: if the Board finds any of these true, the motion to amend should be denied

§112 Issues

1. Lack Patent does not enable the competing “semi-insulating” and “no
Enablement 2DEG” limitations in the new claims
2. Written Patent does not support semi-insulating layer that is
description, compensated, they are distinct, and the new claims impermissibly
Broadening expand semi-insulating layer
If the claims comply with §112, they are necessarily obvious under §103
§103 Issues
3. Smith New claims are obvious in view of Smith and Kigami, Uemoto
4. Sheu New claims are obvious in view of Sheu and Kigami

Paper No. 27 §§ II-1ll; Paper No. 37 §§I-V
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Admittedly, the new claims would require experimentation

EPC’s “adequate guidance as to the direction
of experimentation”

EPC admits experimentation
beyond the specification’s
diSCIOsure is reqUired "to ma ke its The 294 patent provides adequate guidance as to the direction of

d isc I osure ena bl i N g .’ % experimentation to make its disclosure enabling. For example, the "294 patent

discloses that the compensated semiconductive layer 38 has a “high doping level...

B ut E PC i ncorre ct Iy a rgu es th e lead[ing] to enhancement mode device” (EX1001, 3:16-17) where “the 2DEG
llpate nt p rovi d es adequate region 1s depleted, 1.e. removed, below the gate at zero applied gate bias”

guidance as tO the direction Of (EX1001, 1:47-50). As previously noted, a POSITA would understand from this
experimentation.”

disclosure that the Mg acceptor concentration must be sufficiently high to deplete
the 2DEG. For example. the Mg density (per cm?) must be greater than the 2DEG

electron density (per cm?) so that the entire 2DEG under the gate can be depleted.

EX2024, 9 30.

Paper No. 31 (EPC’s Reply MTA) at 10

Paper No. 37 at 2
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The alleged “direction” does not enable the new claims il Innoscience

But the “direction” fails to teach how to make a device having the competing “semi-
insulating” and “no 2DEG” requirements

2DEG region exists under the gate at zero gate bias, most
nitride devices are normal 1}’ on, or depletion mode devices. [ undue experimentation. The patent provides no guidance on GaN layer thickness,
the 2DEG region is depleted, i.e. removed, below the gate at
zero applied gate bias, the device can be an enhancement
mode device. Enhancement mode devices are normal]y off make an enhancement mode device while also being “compensated.” In view of
and are desirable because of the added safety they provide and
because they are easier to control with simple, low cost drive
circuits. An enhancement mode device requires a pDSiﬁVE "294 patent does not enable how to achieve “no two-dimensional electron gas
bias applied at the gate in order to conduct current.

Ex. 1001 at 1:43-54

doping, and passivation to meet the combined goals of depleting the 2DEG to

the tradeoffs between doping, passivation, and GaN layer thickness, the

(2DEG) region [] below the gate at zero volts applied gate bias™ when the gate

structure also includes a FSemisinsulating III=ENT1ayes compris[ing] a compensated

Advantageously, the high doping level of CﬂmpCIlSath GaN layer containing acceptor type dopant atoms passivated with hydrogen™ as
layer 38 leads to enhancement mode devices. In addition,

. . recited in claims 13 and 14. The patent likewise does not provide any guidance on
using a compensated semiconductor layer 38 leads to low P P v E

gate leakage during device operation. Finally, the insulating how to be a MISFET and enhancement mode.
nature of compensated layer 38 reduces the gate capacitance Ex. 1039 (Shealy) at [048]
of the device.

Ex. 1001 at 3:16-21
Paper No. 37 at 2-4
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Dr. Shealy’s explanation of no “2DEG” vs. Semi-insulating

Multiple parameters: Thickness, Doping Concentration, Resistivity, 2DEG
concentration, and Active Dopant. The “direction” in the patent fails to
provide any of these details on how to make a device with the contradictory
“semi-insulating llI-N layer” and “no 2DEG exists” requirements.

Fixed GaN Layer Thickness, Fixed Doping Concentration

Fixed GaM Layer Thickness, Fixed Doping Concentration

4

I’y

Proposed Amended Claims
Require a Compensated GaN layer

Passivation reduces active
acceptor concentration Compensated
(Insulating)

Proposed amended
claims require no 2DEG

Passivation increases
Conductive insulating nature of GaN layer

I lﬂctivu Acceptor Dopant Concentration

Resistivity

2DEG Concentration

I.ﬁ.cti'.-c Acceptor Dopant Concentration

Ex. 1039 [044] Ex. 1039 [045]
. . . . ... but high active dopant concentration
Claimed “no 2DEG” requires high active 8 > . .
. makes the layer conductive, the opposite of
dopant concentration ... .. . .. .
semi-insulating (requiring low active dopant)

Ex. 1039 [053]-[055] Ex. 1039 [049]-[052]
X. -

Paper No. 27 at 8-10 (citing Ex. 1039 (Shealy) §V.C.1-5).
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Simplified: competing limitations in the new claims

Claim 13 (Substitute for claim 4)

13. An enhancement mode [A] column 111 Nitride transistor comprising: N o) “ d i re Cti o) n” h ow to

a substrate,

a set of TII-N transition layers above the substrate, make a d EV| ce Wlt h

a [T1-N buffer layer above the set of transition layers, both llse m i_i nsu Iati ng
a III-N barrier layer above the buffer layer, [and] ” “
llI-N layer” and “no

a semi-insulating 11I-N layer above the bamer layer, wherein the semi-insulating

LTI II-N layer comprises a compensated GaN layer containing acceptor type dopant 2 D EG exi st s"
// atoms passivated with hvdrogen. and
,’l a gate comprising a gate contact and the compensated GaN layer, wherein no twio= _____________EX. 1039 (Shealy) [056]-[064].
':" dimensional electron gas (2DEG) region exists below the gate at zero volts anulied- ------------ -~
:' gate bias. \\\
“Semi-insulating” requires “no 2DEG” requires
low concentration (not high concentration
depleting 2DEG) (making it conductive)
Ex. 1039 [053]-{055]. Ex. 1039 [049]-[052]. }
* s,
—
Low Active dopant High

N concentration
Paper No. 27 at 8-10 (citing Ex. 1039 (Shealy) §V).
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EPC resorts to a “routine procedure” and “two energy gains”

1. Routine Procedure: EPC incorrectly

argues a POSITA could make the new Without anything in the patent
claims with a “routine procedure” teaching how to make the device in
2. Two energies: EPC incorrectly argues the new claims, EPC resorts to
energy gains in the device would enable arguing the new claims could be
the claims made with a “routine procedure”
and an extrinsic “two energy gains”
theory.

Both these theories for enablement are

admittedly not in the patent, and they fail to
enable the new claims

Paper No. 27 at 10-13; Paper No. 37 at 8-9
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EPC resorts to a “routine procedure”

1. Routine Procedure

EPC argues the patent conveys a goal
that can be achieved with a “routine
procedure” of increasing p-type doping

Paper No. 27 at 10-13; Paper No. 37 at 8-9
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

EPC argument for enablement

A"fged_ conveyed ggal: Case No. IPR2023-01381
sufficiently high U.S. Patent No. 8,350,294
at 8-9, citing In re Wands, 858 F.2d 731, 737 (Fed. Cix. 1988). Here, not only

would any experimentation be routine, but also the spe¢ification provides a
reasonable amount of guidance. EX2024, 9 28. A POSITA would appreciate the
teachings of the 294 patent that the acceptor concentration needs to be sufficiently
high to deplete the 2DEG. As a result, a POSITA would experimentally increase
the p-type doping concentration until the 2DEG is depleted. Increasing the p-type

doping concentration 1s a routine procedure that cannot be characterized as undue

experimentation. /d. f

Paper No. 31 at 9 Alleged “routine procedure”:

i Innoscience




But EPC’s “routine procedure” does not enable the claims

1. Routine Procedure

Merely increasing doping would not allow making the new claims because
it would make the layer conductive, opposite of semi-insulating

“Semi-insulating” requires
low concentration (not
depleting 2DEG)

\
]
7
1

“no 2DEG” requires
high concentration
(making it conductive)

~
~
~
~
~
~
~
~
N
S

\
\
/ 1
’ 1
\
\
1
1
’ QV

g Ex. 1039 [049]-[052].
v '//
Low Active dopant “increasing doping High
. —
concentration
Paper No. 37 at 8-9

Ex. 1039 [053]-[055].

1

1 td
1

1

1

U
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The alleged goal of “sufficiently high” is not enablement

1. Routine Procedure

EPC argument for enablement EPC argues that a POSITA would appreciate
acceptor concentration “needs to be
sufficiently high to deplete the 2DEG.” But

. . . M stating a goal fails to enable.
high to deplete the 2DEG. As a result, a POSITA would experimentally increase S

reasonable amount of guidance. EX2024, 9 28. A POSITA would appreciate the

teachings of the 294 patent that the acceptor concentration needs to be sufﬁciently\

the p-type doping concentration until the 2DEG is depleted. Increasing the p-type :.
doping concentration is a routine procedure that cannot be characterized as undue ,l' But how high is sufficient?
experimentation. Jd. ‘7 How can POSITA find when is “sufficiently
high”?
How is sufficiently high but nonconductive?
The patent is silent

Paper No. 37 at 3-4.
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Conveying a goal of “sufficient high” is not enablement

1. Routine Procedure

Finding what is “sufficiently high” would be
a “research assignment” and “[t]hat is not
enablement”

t to little more than two research assignments. ... They leave a
nd Man left Edison: forced to engage in ‘painstaking

orks. 159 U.S., at 475, 1257*1257 16 S.Ct. 75. That is not

a hunting license.” Brenner v. Manson, 383 U.S. 519, 536, 86

”

Amgen Inc. v. Sanofi, 598 U.S. 594, 614 (2023)

Paper No.37 at 3
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Even EPC has argued finding the balance was not routine

1. Routine Procedure

Even EPC has argued balancing the competing requirements in the new claims
was “entirely unexpected” and “a direction completely contrary to conventional
wisdom at the time of the invention,” this is the opposite of “routine procedure”

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD Compellingly, none of the asserted prior art remotely suggests a transistor
with a compensated gate. This is because the compensated gate invention of the
INNOSCIENCE (ZHUHAI) TECHNOLOGY COMPANY, LTD.,
AND

INNOSCIET,S&‘:%ERICA’ INC. 294 patent, which achieves two technical effects having opposite requirements for

V. . . s . i . "
electrical conductivity, was entirely unexpected and went in a direction completely
EFFICIENT POWER CONVERSION CORPORATION,

Patent Owner

contrary to conventional wisdom at the time of the invention.

w

Case IPR2023-01381 Paper No. 18 at 1
U.S. Patent No. 8,350,294

PATENT OWNER’S RESPONSE

Paper No.37 at 11
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EPC’s “two energy gains” theory is incorrect

2. Energy gains

EPC’s then resorts to an extrinsic theory of enablement based on
“energy gains.” But that theory is unsupported and scientifically
“impossible” because a barrier separates the 2DEG from the p-GaN

added arrows =

sho\:-m\%j:z\::‘eer G incorrect
\/E;\E/ g m D EPC: “the acceptors in the p-GaN layer ...
207t klllllALLLLLLLl | lll!l’ accept electrons from the 2DEG”
——————— =TT T3DEG Paper No.31at7
GaN correct

Ex. 1043 (Meneghini) at 5-7, 15.

Not a single publication supports EPC’s
theory of electrons crossing the barrier

Paper No. 37 at 4-8.
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Books and dissertations contradict EPC’s “energy gains” i Innoscience

2. Energy gains

GaN-Based Lateral and Vertical Devices 1 5

Matteo Meneghini ¢, Srabanti Chowdhury, Joff Derluyn, Farid Medjdoub,
Dong Ji, Jaeyi Chun (3, Riad Kabouche, Carlo De Santi, Enrico Zanoni,
and Gaudenzio Meneghesso

P-GaN

The first demonstration of p-AlGaN or p-GaN under the gate
in order to achieve normally-off operation has been realized
by Panasonic in 2007 [60] despite the challenge of p-doping
(Magnesium) of GaN material. Figure 15.16 describes the
band diagrams with and without a p-GaN cap layer. At zero
gate bias, the p-GaN layer is depleted leaving back a fixed
negative charge which in turn depletes the channel. When the
positive gate bias increases further, holes are injected into the
pn heterojunction, which results in a higher drain current of

the device.
Ex. 1043 (Meneghini) at 15

Paper No. 37 at 4-8.

The mechanisms for depletion has nothing to do with
“energy gains” or 2DEG electrons crossing the barrier.

New concepts for normally-off power Gallium Nitride
(GaN) High Electron Mobility Transistor (HEMT)

Saleem Hamady

1.7.4.4. P-GaN Gate HEMT
The schematic cross-section of the normally-off p-GaN gate HEMT is shown in figure 1.25.
In this structure, the lift in the conduction band is not due to p-doping of the cap layer (which
is the case in the p-AlGaN cap) but rather to the discontinuity in the polarization between the

barrier and the cap layers. This discontinuity creates a negative bound charge at the

p-GaN/AlGaN interface, which lifts up the triangular well at the AlGaN/GaN interface and
causes normallv-off operation. The p-doping though still helps in increasing the forward gate
voltage [39]-[44].

Bound charge

Substrate

Figure 1.25 Schematic cross-section of the normallv-off p-GaN gate HEMT using a p-GaN cap
laver

Ex. 1047 (Hamady) at 15

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



EPC’s theory of 2DEG electrons is incorrect iflinnoscience

2. Energy gains

The barrier prevents 2DEG electrons crossing,
otherwise the device would not work

. - PAPER
BEnd then, secondly, even 1f the electrons were

Exploring the impact of AlGaN barrier thickness and temperature on
normally-on GaN HEMT performance

present, the electron barrier layer, the RAlGaN layer --— we

call it a barrier layer because it's an electron and hole

Wagma Hidayat and Muhammad Usman
. ] .
barrier la yer. It doesn't allow the flow of electrons in Faculty of Engineering Sciences, Ghulam Ishag Khan Institute of Engineering Sciences and Technology, Topi, Swabi, Khyber Pakhtunkhwa,
Pakistan

holes across it, it blocks them from the pGaN. ) o ) ) )
Over the past few years, Gallium Nitride (GaN) power transistors have accomplished enormous strides [12].

Due to sufficient polarization-driven surface charge at the heterojunction, undoped AlGaN /GaN double-layers
Ex. 2017 at 1145:56-1146:2 are favored. AlGaN barrier in GaN HEMTs is employed to keep electrons contained in a two-dimensional
electron gas (2DEG) layer at the AlGaN barrier’s junction with the GaN channel. The device’s ability to

And what I mean by that is the force is pushing effectively regulate electron mobility is made possible by this confinement. The selection of AlGaN for the

the electrons down. It is literally trying to keep the Ex. 1044 at 1
electrons from moving up toward the surface or toward the

AlGaN layer. I'm sorry, toward ——

Ex. 2017 at 1147:20-23

Paper No. 37 at 4-8.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



EPC’s “energy gains” cannot enable: They are not in the paten

2. Energy gains

Critically Board need not resolve the specific mechanism: the patent does not
describe any of the “two energy gains” or how they would make the new claims.

®-

USHE35009687

1 United States Patent
Lidow et al.

“Two energy gains” or EPC’s

(incorrect) 2DEG depletion

mechanism: completely absent in
the patent

(1) Asigans

e termn o
sed under

If the “energy gains” is what
allows a POSITA to make the new
claims, the patent fails the
enablement requirement

EX. 1001, C
Paper No. 37 at 4-9. over

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



The statute requires the “patent’s specification” to describe

2. Energy gains

The statute requires the patent specification to provide “full, clear, concise, and exact
terms.” If “two energy gains” is what enables the new claims, the specification is not
providing a “full” description to make the new claims

h tolerance, courts cannot detract from the basic statutory
t's specification describe the invention ‘in such full, clear,
as to enable any person skilled in the art’ to ‘make and use’

Amgen Inc. v. Sanofi, 598 U.S. 594, 614 (2023)

Paper No. 37 at 4-9.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



Wands factors support hon-enablement

Board asked about the Wands factors, they all
point to non-enablement

(1), (8): Without guidance, achieving
the full scope of the new claims would

. . , require undue experimentation (even
(1) the quantity of experimentation necessary, . .
. . . if pOSSIblE) Not enabled
(2) the amount of direction or guidance presented,

(3) the presence or absence of working examples, (2), (3): Patent provides no d.irection
(4) the nature of the invention on how to make the new claims. The

(5) the state of the prior art patent does not provide a single
P ’ working example for a doping level or
(6) the relative skill of those in the art,

a device configuration( enabled
(7) the predictability or unpredictability of the art,
and

(8) the breadth of the claims

(4)-(7): The fact experts disagree on
principles demonstrate a complex
nature and unpredictability. Even EPC
has argued invention was “entirely

unexpected” (ot enabled

In re Wands, 858 F.2d 731, 737 (Fed. Cir. 1988)

Paper No. 37 at 9-11.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



Summary of Arguments

§112 Challenge

1. Lack Patent does not enable the competing “semi-insulating” and “no [ True =
Enablement 2DEG” limitations in the new claims MTA denied
2. Written Patent does not support semi-insulating layer that is
description, compensated, they are distinct, and the new claims impermissibly
Broadening expand semi-insulating layer

§103 Challenge

3. Smith New claims would be obvious in view of Smith and other prior art

4. Sheu New claims would be obvious in view of Sheu

Paper No. 27 §§ II-lll; Paper No. 37 §§I-V

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 155



i Innoscience

Written description and

claim broadening

EEEEEEEEEEEEEEEEEEEE — NOT EVIDENCE 156



Semi-insulating layer is different from compensated layer

In the patent, the semi-insulating layer is different, L
used “in place of,” the compensated layer.

< pensated Semiconductor >\\
N

37 Gate Contact 38
36 Drain Contact \\
TR ]

34 Barrier Layer

32 Transi llon layers

. . 31 Substrate
FIG. 10 shows a GaN ftransistor 2 according to a second /

embodiment of the present invention. GaN transistor 2 1s Fl.2 ,/'

similar to GaN transistor 1 (FIG. 2), except that GaN transis- N 7

tor 2 has a semi-insulating layer 39 in place of the compen- — ’D*"' ’

sated semiconductor layer 38 (FI1G. 2). Semi-insulating layer |
Ex. 1001 at 3:54-57

| 33 [nAlGaN buffer
Layer

*—1— 32 Transition layers

FIG. 10

Ex. 1001 at Figs. 2, 10.

The patent consistently describes semi-insulating layer (39) different from

compensated layer (38) that is the sole difference between transistors 1 & 2

Paper No. 27 at 3-5.
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




Board Question

i Innoscience

“How a layer that is composed entirely of semi-insulating
material would not also be a semi-insulating layer?”

Trials(@uspto.gov

INNOSCIENCE AMERICA, INC.,
Petitioner,

V.

Patent Owner.

IPR2023-01381
Patent 8.350.294 B2

Before JON B. TORNQUIST. JEFFREY W. ABRAHAM. and
KIMBERLY McGRAW. Administrative Patent Judges.

TORNQUIST, Administrative Patent Judge.

PRELIMINARY GUIDANCE
PATENT OWNER'S MOTION TO AMEND

571-272-7822 Date: October 1, 2024

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

INNOSCIENCE (ZHUHAI) TECHNOLOGY COMPANY. LTD. and

EFFICIENT POWER CONVERSION CORPORATION,

compensated layer 38 has the electrical property of being semi-insulating,
“does not mean it is or is part of ‘semi-insulating layer 39.”” Opp. 8.
Petitioner does not persuasively explain, however, how a layer that is
composed entirely of a semi-insulating material would not also be a semi-
msulating layer. Thus, 1t would appear that the 294 patent contemplates a
compensated semiconductor layer with dopants passivated by hydrogen
that 1s also a semi-insulating layer.

After considering the parties’ arguments and evidence, and on this record,
we question whether Petitioner has sufficiently called into question Patent
Owner’s evidence that proposed substitute claims 13 and 14 are
adequately supported by the written description of the 294 patent and its
priority applications. This question is best resolved on a complete trial
record.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

Paper No. 29 at 8




Answer is in the 294 Patent

In the patent a semi-insulating material is not necessarily semi-
insulating layer it can be something else (e.g., the compensated layer)

Semi-insulating material ”GaN transistor 2 is similar to GaN

transistor 1 (FIG. 2), except that GaN
transistor 2 has a semi-insulating

layer 39 in place of the compensated
semiconductor layer 38 (FIG. 2).”

Ex. 1001 at 3:54-57

Compensated
layer

Semi-insulating
layer

The patent consistently describes semi-

insulating layer (39) is different, used “in
place of,” from compensated layer (38)

Paper No.37 at 1

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



Expanding semi-insulating IlI-N engulfing compensated

The new claimed expand the scope of the original “semi-insulating
l1I-V layer” to encompass something it did not before, the

“compensated GaN layer”

Semi-insulating material

/

New claims improperly broadenthe / _——=—=====

scope of “semi-insulating layer”
P & 13y Compensated

layer

Semi-insulating
layer

test for broadening. ‘[A] claim is broadened if it is broader in any
, even though it may be narrowed in other respects.”” In re
1 601, 603 (1958);

re Cuozzo Speed Techs., LLC, 793 F.3d 1268, 1283 (Fed. Cir. 2015).

Paper No. 37 at 2

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



Summary of Arguments

§112 Challenge

1. Lack Patent does not enable the competing “semi-insulating” and “no [ True = ]
Enablement 2DEG” limitations in the new claims MTA denied
2. Written Patent does not support semi-insulating layer that is —
description, compensated, they are distinct, and the new claims impermissibly [ MTA denied ]
Broadening expand semi-insulating layer

§103 Challenge

3. Smith New claims would be obvious in view of Smith and other prior art

4. Sheu New claims would be obvious in view of Sheu

Paper No. 27 §§ II-lll; Paper No. 37 §§I-V
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Obviousness Analysis
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Obviousness analysis in view of §112 conclusions

Assuming that the §112 written description, and enablement requirements are
satisfied, the claims are necessarily obvious.

1. Lack Patent does not enable the competing “semi-insulating” and “no
Enablement 2DEG” limitations in the new claims

2. Written Patent does not support semi-insulating layer that is
description, compensated, they are distinct, and the new claims impermissibly
Broadening expand semi-insulating layer

4 ) (
| | If engbled: | If written description supports:
Making a transistor with no 2DEG and semi- “compensated GaN layer is a semi-insulating

insulating cap was a “routine procedure.” Paper 1I-N layer.” Paper No. 31 at 3. Then new
No. 31 at 8-9. Then new claims are obvious. claims are obvious.

——

Paper No. 27 §§ II-lll; Paper No. 37 §§I-V

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



If the claims comply with §112, they fail on §103 iflinnoscience

If the patent provided “adequate guidance” for enablement (as EPC alleges), then
the new claims are necessarily obvious in view of the prior art because the prior art
provides more information (or “guidance”) to make the new claims than the patent

If the patent’s guidance is “adequate” for a

“ : ” ... the claim is necessarily obvious
routine procedure” ...

experimentation to make its disclosure enabling. For example. the 294 patent "294 patent contrast the prior art. And finding the patent enables the “no 2DEG”
discloses that the compensated semmconductive layer 38 has a “high doping level... limitation requires finding the new claims were obvious. If, increasing doping until

lead[ing] to enhancement mode dexjice" (EX1001. 3:16-17) where “the 2DEG depleting the 2DEG was “routine,” the new claims are necessarily obvious over the

region 1s depleted, 1.e. removed. below the gate at zero applied gate bias”

prior art. Finding enablement without finding obviousness would be incongruent.

(EX1001, 1:47-50). As previously noted. a POSITA would understand from this

Paper No. 37 at 14
Paper No. 31 at 10

Paper No. 37 at 13-14
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




Disclosure about cap layer prior art vs. the "294 patent

1. Cap layer “may have a thickness of from about 2 nm to about 500 nm.” Ex.
: : None
thickness 1005 (Smith) [0087]
2. Cap layer doping “doped region 40 extends into the cap layer 34’ from about 30 Ato
region about 5000 A” Ex. 1005 [0087] None
3. Cap layer doping “dopant concentration of from about 10'°to about 10%2cm™3." Ex. None
concentration 1005 [0087]
Region and concentration of H “can be adjusted by forming in None
4. For critical issue advance on the front-surface side of the semiconductor device 10 Only describes:
on contradicting  a material through which hydrogen ions can easily pass, a material “exposing the device to
limitations: through which it is difficult for hydrogen ions to pass, or a ammonia or hydrogen
Method for combination of these.” Ex. 1008 (Kigami) [0026] plasma at a high
adjusting cap layer temperature,” without
passivation “hydrogen diffusion film 17 is supplied during a thermal treatment selectivity or
for selectively inactivating impurities.” Ex. 1006 (Uemoto) [0063] adjustments

The prior art provides more guidance on how to make and adjust the passivated cap layer. If a “routine
Paper No. 27

4£9 31.32 procedure” enabled the patent with its limited “adequate guidance,” the claims must be obvious
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 165




Enablement = Full scope; Obviousness = only 1 embodiment / iinnoscience

Enablement and obvicusness are different. Enablement addresses whether a

Enablement requires practicing
the full scope, obviousness
requires only one embodiment.

POSITA can make and use the claims’ full scope. Nat’l Recovery Techs., Inc. v.
Magnetic Separation Sys., Inc.. 166 F.3d 1190, 1195-96 (Fed. Cir. 1999). But to
mvalidate the clamms under § 103, the prior art need only render obvious anm

embodiment within the claim scope. In re Mraz, 455 F.2d 1069, 1073 (C.C.P.A.

Here, the prior art disclosure is 1972): DNT, LLC v. Sprint Spectrum, LP. 750 F. Supp. 2d 616, 624 (ED. Va. 2010)
more rObUSt tha 1] the pate nt. (*[I]t 15 possible for a claim to be obvious because of various prior art references

while still non-enabled given severe deficiencies mn the claim specification.™).

If the patent enables the new Further. a reference is presumed operable for purposes of invalidity when it discloses
claims (i.e., the full scope) with the challenged claims. In re Sasse. 629 F.2d 675, 681 (C.C.P.A. 1980): In re Stauffer.
its limited disclosure, the prior 290 Fed. Appx. 327. 333 (Fed. Cir. 2008) (claims obvious over disclosure

art must teach at least an
embodiment within the new
claims rendering them obvious.

“effectively identical” to patent). And enablement of a prior art reference under

§ 103 1s held to a lower standard than § 112. Impax Labs. Ine. v. Aventis Pharms.

Ine., 468 F.3d 1366, 1381-82 (Fed. Cir. 2006) (“[P]roof of etficacy 1s not required.™).

Paper No. 27 at 19
Paper No. 27 IlI.A; Paper No. 37 Ill.A.2.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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Obviousness in view of Smith
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Smith Grounds: Claim 13 Obviousness based on Smith

— EPC disputes the Smith grounds
Dises 13. An enhancement mode column Il Nitride transistor meet the “com pensated GaN”
comprising: “
ot Disputed [13e] and “enhancement
— mode” limitations [13p, 13f]
U
Not D=2 a set of ll-N transition layers above the substrate, Paper No. 31 at §V.B-V.E.
D'\sputed
Eot 13c /4£:
32
. d
tD\spU‘e ) . e L
@/ 13d Ohmic Contact Cap Layer Ohmic Contact
. . . . . E H m
W a sem|-|r.15.ulat|ng I1I-N layer above th.e barrier layer, wherein —— :
13e the semi-insulating 111-N layer comprises a compensated GaN 2
layer containing acceptor type dopant atoms passivated with T
hydrogen, and 20
D)-\Sputed a gate comprising a gate contact and the compensated GaN Substrate
13f | layer, wherein no two dimensional electron gas (2DEG) -
region exists below the gate at zero volts applied gate bias.

“Compensated GaN” is the same dispute discussed for

Grounds 1A-1C. The remaining issue is on e-mode.

Paper No. 27 at §llI.C.2
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




Smith Grounds: Claim 14 Obviousness based on Smith

EPC disputes the Smith grounds

Disputed .

C 14p ?O(;::)T;f)sel:;atecj gate enhancement mode MISFET transistor meet the ”compensated Ga N”
(ot Sisputed [14d] and “enhancement mode”
- — limitations [14p, 14e]

spu
EOt - _14b | adrain contact, Paper No. 31 at §V.B-V.E.
. d
t Dispute
Gc 14c | a source contact, and / 40
32
a semi-insulating llI-N layer between the barrier layer and e — _ :
144 | the gate contact, wherein the semi-insulating III-N layer Dhm'%_gﬂmac‘ Gap;w onm Cﬂ?mm'
—outed comprises a compensated GaN layer containing acceptor :
rD\Sp i 8 Barrier Layer
- type dopant atoms passivated with hydrogen, and 2
a gate comprising the gate contact and the compensated Channel Layer
14e | GaN layer, wherein no two-dimensional electron gas (2DEG) 2
Disputed l region exists below the gate at zero volts applied gate bias Substrate
- 1 10

“Compensated GaN” is the same dispute discussed for

Grounds 1A-1C. The remaining issue is on e-mode.

Paper No. 27 at §lIl.C.3
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




Board Question About the E-Mode

The Board accurately identified the outstanding issue of e-mode asking:
Does Smith disclose a sufficient amount of non-passivated acceptors to
result in no 2DEG at 0V (i.e. enhancement mode)?

Trals@uspto.gov Paper: 29
571-272-7822 Date: October 1. 2024

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

INNOSCIENCE (ZHUHAI) TECHNOLOGY COMPANY, LTD. and
INNOSCIENCE AMERICA., INC..
Petitioner.
v.

EFFICIENT POWER CONVERSION CORPORATION,
Patent Owner.

IPR2023-01381
Patent 8.350,294 B2

Before JON B. TORNQUIST. JEFFREY W. ABRAHAM. and
KIMBERLY McGRAW. Administrative Patent Judges.

TORNQUIST, Administrative Patent Judge.

PRELIMINARY GUIDANCE
PATENT OWNER'’S MOTION TO AMEND

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

We question whether Petitioner has sufficiently demonstrated at this stage
that Smith discloses a sufficient amount of non-passivated acceptor type
dopants to result in /o fwo-dimensional election gas (ZDEG) icgion
below a gate at zero volts applied gate bias (e.g.. an enhancement mode
device (Ex. 1001. 1:47-50)). as proposed substitute claims 13 and 14
recite. Petitioner sufficiently demonstrated for purposes of mstitution that
hydrogen would be present in cap laver 34 of Smuth. Inst. Dec. 19.
Petitioner did not quantify. however. how much hydrogen would be
present 1 this layer. as such evidence was not required to show the layer
was a compensated GaN layer. See Pet. 39—40. But without knowledge
of the level of hydrogen present in cap layer 34, it 1s unclear how one of
ordinary skill in the art could conclude that sufficient non-passivated
acceptors are present in cap layer 34. or doped region 40, to completely
remove the 2DEG layer. See Ex. 1005 9 87 (1dentifying the coucentﬂation
of p-type dopants. but not the level of naturally present hydrogen).

Paper No. 29 at 11

i Innoscience



Dr. Shealy Answer: Yes, Smith provides more than the patent

If the patent provides “adequate guidance”
for a “routine procedure” to enable the new

Dr. Shealy’s Obviousness

Claims, the new ClaimS are ObViOUS because [0115] Further, when passivating the cap layer with hydrogen to reduce gate
the prior art prOVides more gUida nce a nd leakage with well-known hydrogen passivation methods, which would have been
SpECiﬁC methods obvious over Smith alone and/or in view of Kigami and Uemoto, 2 POSITA would

have sought to use the thickness, doping, and arrangement Smith discloses while

maintaining an active dopant concentration that resulted in “no two-dimensional

Dr. Shealy explains why and how
Smith’s information would make

electron gas (2DEG) region exists below the gate at zero volts applied gate bias” in

[13f]—and function as an enhancement mode device. A POSITA would have been

no 2DEG obvious (particularly if
a “routine procedure” is what
enables the new claims)

motivated to do so to realize the benefits of enhancement mode devices, including
reduced power consumption and suitability for high power applications (e.g., use

of a p-GaN below gate contact provides higher threshold voltage and added safety

in power switching, high power applications). Suh2006, 1.
Ex. 1039 [0115]

Paper No. 27 at §lII.C.3
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If the claims are enabled, then prior art disclosure is sufficient

If patent’s “guidance” with a “routine procedure” of increasing doping enabled no 2DEG
limitation, the prior art disclosure is necessarily sufficient because the prior art teaches
more than the patent

1. Cap layer “may have a thickness of from about 2 nm to about 500 nm.” Ex.
. . None
thickness 1005 (Smith) [0087]
2. Cap layer doping “doped region 40 extends into the cap layer 34’ from about 30 A to
region about 5000 A ” Ex. 1005 [0087] None
3. Cap layer doping “dopant concentration of from about 10%¢ to about 10?2cm™.” Ex. None
concentration 1005 [0087]
Region and concentration of H “can be adjusted by forming in None
4. For criticalissue advance on the front-surface side of the semiconductor device 10 Only describes:
on contradicting a material through which hydrogen ions can easily pass, a material “exposing the device to
limitations: through which it is difficult for hydrogen ions to pass, or a ammonia or hydrogen
Method for combination of these.” Ex. 1008 (Kigami) [0026] plasma at a high
adjusting cap layer temperature,” without
passivation “hydrogen diffusion film 17 is supplied during a thermal treatment selectivity or
for selectively inactivating impurities.” Ex. 1006 (Uemoto) [0063] adjustments

Paper No. 27 at 32 ;
Paper 37 at 13-14

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



New claims cannot be both enabled and nonobvious

If enabling, EPC’s “routine procedure” would also need to apply to the prior art,
which provides more “guidance” and information for an enhancement mode device

EPC’s description of the “routine procedure” for
enablement would need to apply for obviousness

reasonable amount of guidance. EX2024, 9 28. A POSITA would appreciate the

Ohmic Contact [ Gap
teachings of the 294 patent that the acceptor concentration needs to be sufficiently

high to deplete the 2DEG. As a result, a POSITA would experimentally increase

the p-type doping concentration until the 2DEG is depleted. Increasing the p-type

doping concentration is a routine procedure that cannot be characterized as undue

experimentation. fd.

Paper No.31at9 . . . .
EPC’s “routine procedure” and “energy gains” is entirely based on

extrinsic evidence and the prior knowledge of a POSITA

Paper No. 37 at 13-14
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




New claims can be not enabled and still obvious iflinnoscience

Because the patent fails to I 7 S S T T T

1 1 1 1. Cap layer “may have a thickness of from about 2 nm to about 500 nm.” Ex. I
provide key information to o lave b o ! None ,
make the new CIaimS, the 2. Cap layer doping “doped region 40 extends into the cap layer 34’ from about 30Atcl None I
region about 5000 A.” Ex. 1005 [0087] | l
new Clalms can be non- 3. Cap layer doping “dopant concentration of from about 10%¢ to about 1022cm3.” Ex.I T :
. concentration 1005 [0087] | l
eéna bIEd dan d Stl I I be Region and concentration of H “can be adjusted by forming in None I
. 4. For criticalissue advance on the front-surface side of the semiconductor device 1d Only describes: l
(o) bVlous on contradicting  a material through which hydrogen ions can easily pass, a materia' “exposing the deviceto |
limitations: through which it is difficult for hydrogen ions to pass, or a I ammoniaor hydrogen |
Method for combination of these.” Ex. 1008 (Kigami) [0026] | plasma at a high I
adjusting cap layer | temperature,” without :
passivation “hydrogen diffusion film 17 is supplied during a thermal treatmenj selectivity or |
for selectively inactivating impurities.” Ex. 1006 (Uemoto) [0063] \ adjustments
-—em e e o = i

, it is possible for a claim to be obvious because of various prior art

non-enabled given severedeficiencies in the claim specification.

DNT, LLC v. Sprint Spectrum, LP, 750 F. Supp. 2d 616, 624 (E.D. Va. 2010).

Paper No. 27 at 19; Paper No. 37 at 13-14.
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Replies to EPC’s arguments against Smith grounds

EPC’s erroneous arguments

1. Depletion mode: EPC incorrectly EPC incorrectly contends: (1) Smith is

argues Smith is limited to depletion mode only depletion mode, and (2) Smith
would not operate as an

enhancement mode device

2. Not operate: EPC incorrectly argues
Smith would not operate in e-mode

Paper No. 31 at 12-15

Other EPC arguments regarding

compensation (e.g., that passivation
is counterintuitive) addressed above

Paper No. 26 at V.A; Paper No. 37 at IV.3.
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EPC’s argument that Smith is depletion mode iiinnoscience

1. Depletion mode
it EPC’s argument

EPC is wrong that Smith is depletion mOde. [059]. That is not the case. Even if the cap layer of FIG. 2A was not in direct

contact with both ohmic contacts. so that a small gap existed between the cap layer

and the ohmic contacts. Smith still would not be fairly considered to be directed to

S m it h d O es n ot s pec ify d e p I et i o n o r an enhancement mode transistor. EX2024, § 34. For example. even with a small
° E gap between the cap layer and the ohmic contacts, if the transistor of FIG. 2A were
e n h a n Ce m e nt m o d e o p e rat I o n a n d P C setup to have no 2DEG below the gate at zero volts bias. when a positive voltage is
[ [ l‘ (]
a rg u m e nt t h at S m It h I s n ot fa I r I y applied to the gate, the 2DEG would only replenish generally directly beneath the
> » > gate. Id. Because the access regions are significantly wider than the small gaps
considered” e-mode based on its structure
between the eap layer and ohmic contacts, they would remain depleted of free
I n F Ig ° 2 I s u n S u p p o rte d electrons, and the transistor would be inoperable. Id.
_________________ @
. > 3 /
EPC essentially argues the el o = e oo
cap layer is too wide to be 2 s =
: . Barrier Layer
N\ “fairly considered” e-mode "z

But EPC arbitrarily drew
gaps small, nothing in Smith

Channel Layer
20

Substrate
requires small gaps, or a d- 2
mode operation. _
Figure 2A

EX1005. FIG. 2A (modified).
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Smith is not limited to d-mode, has the structure of e-mode / iminnoscience

a. Depletion mode

There is no requirement for cap layer to be narrow.

L] ’ L] L] ’ ° °
Smith’s architecture is the same even EPC’s expert EPC’s expert description
recognizes as characteristic of enhancement mode of e-mode

40 31. A GaN transistor can include a variety of structures. The transistor is
e ’/ supported by the substrate that provides a stable mechanical support for the thin
Ohmic Contact| " Caplayer |Ohmic Contact
T G’P | - epitaxial layers grown on the substrate.* The following layers in some transistors
- 34 | X Same
Barrier Layer structure can be epitaxially grown on the substrate to achieve certain properties of the
2

desired transistor: a nucleation layer(s) that nucleates epitaxial growth on the
substrate. A buffer layer. for example, a GaN buffer layer, serves as the host

material for the 2DEG electron channel located between the source and drain. A

barrier layer, for example. an AlGaN barrier layer as described as an embodiment

of the "294 patent. can be grown on top of th= buffer layer and has the purpose of

Has a p-type material (cap layer 34) over the
barrier layer (barrier layer 22) “it can deplete the
3 »
ZDEG e create an enhancement-mOde tranSIStor material is present over the barrier layer. it can deplete the 2DEG under the gate to

%‘mm create an enhancement mode. i.e.. normally “OFF”, transistoﬂ.
Paper No. 26 at 9-12 Ex. 2009 at 31

inducing the 2DEG in the GaN buffer layer. Oua top of the barrier layer, a p-type

GaN (p-GaN) gate semiconductor can be grown. Importantly. if a p-type gate
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Smith has the same p-type layer for e-mode

a. Depletion mode

Even EPC'’s interpretation of Smith (with small gaps between ohmic contacts and
capping layers) has the same architecture of the typical e-mode device matching the
same configuration as Hu (first e-mode device) and the 294 patent

Hu Smith (as EPC modified*) 294 patent
40 '
S G D AlGaN 32 / L\
Ohmic Contact|| _@ I?a—yer_ — Ohmic Contact ABRECTIE T S

30 34 30

n-GaN

Barrier Layer
22

Channel Layer
20

Substrate
10

Ex. 1014 at 1

*Nothing limits the gaps to be “small” g« 1001 atFig.2 ™2
Paper No.31at 13

Same cap layer structure: All of these can be e-mode.
No reason to limit Smith to d-mode.

Paper No. 26 at 9-11 (citing Ex. 1039 [047]-[067])
Paper No. 37 at 14-15
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




EPC argues the 2DEG would we broken i innoscience

b. Not Operate

40
4
EPC’s argument 32
at 32. But even if Smith’s transistor were modified so that no 2DEG exists below . e .
Ohmic Contact Cap Layer Ohmic Contact
the gate at zero volts applied gate bias. it would still not work as an enhancement 20 34 30

mode transistor (e.g.. because the 2DEG would not be replenished enough to turn

Barrier Layer
the transistor on upon application of a positive gate voltage). EX2024, 19 38-40. 99

Channel Layer
/ Z-Q

10

EPC argues 2DEG would
have discontinuities
because cap layer is wider

(" But EPC arbitrarily drew )
gaps small, and EPC’s
operability argument is —
both irrelevant and

\ incorrect /
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Irrelevant: obviousness references need not be enabled

b. Not Operate

Obviousness case law is clear: references need not
enable their own disclosure because a POSITA can modify

nce asserted under § 103 does not necessarily have to enable its
enabling,” to be relevant to the obviousness inquiry. See Symbol

35 F.2d 1569, 1578 (Fed. Cir. 1991) (‘While a reference must enable
ention in order to anticipate under § 102(b), a non-enabling

jor art for the purpose of determining obviousness under § 103.”).”

n Techs. Corp. v. Gen. Elec. Co., 993 F.3d 1374, 1380 (Fed. Cir. 2021).

Paper No. 26 at 10-11 Ex. 1033 [060]
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Incorrect: Well within scope of the POSITA to make the device / iflinnoscience

b. Not Operate While Dr. Schubert presented no support, Drs. Shealy

and Lebby modifications of dimensions and voltages
Drs. Shealy & Lebby: EPC’s argument that 2DEG are supported by the known “design space of a p-GaN
is not replenished close to contacts is capped.” Ex. 1015 (PhD thesis from 2008)

scientifically incorrect, “the electric field would
not be limited to below the gate.”

Enhancement-Mode GaN-Based HEMTs

for High-Voltage Switching Applications
[065] Instead, I agree with the explanation Dr. Michael Lebby provided,

which Dr. Schubert seems to criticize in his declaration. Ex. 2009 q122. 1 agree A Dissertation submitted in partial satisfaction

with Dr. Lebby’s explanation that applying sufficient voltage would affect the In chapter 4, modification of surface barrier height by insertion of a p-

of the require

entire channel, not only below the gate as Dr. Schuber argues. And a POSITA Docto GaN cap layer is described. The design space of a p-GaN capped AlGaN/GaN

would have known how to select the voltage to permit reconstituting the entire HEMT is presented. Insertion of a thin, fully depleted p-GaN cap layer below

. . L the gate was tried to deplete the 2DEG below for enhancement-mode operation.
2DEG channel. Dr. Schubert argues Dr. Lebby’s explanation “is scientifically Electrical and
The fabrication and the performances of high-Vgp devices with source-
inaccurate.” Ex. 2009 q[122. But he does not explain why. I agree with Dr. Lebby
connected field-plates are presen|ted. The design, fabrication and the

that when applying a voltage to the gate electrode, the electric field would not be Ch:

performance of devices scaled to large dimensions are also presented.

limited to below the gate it would reach other regions.| And the larger the gate . . .
Performances of p-GaN capped devices were improved by using an AIN

voltage applied, the greater magnitude and reach of the electric field emanating interlayer and the design space of p-GaN/AIGaN/AIN/GaN HEMTs is also

from the gate electrode for inducing a 2DEG. Ex. 1033 [065]-[066] presented.

Paper No. 26 at 10-11 Ex. 1015 at 13, 66-69
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Summary of Arguments

If the “routine procedure” is enabling the new claims, they are obvious over the prior art
because the prior art teaches more. EPC’s d-mode and not operation arguments fail

1. Lack Patent does not enable the competing “semi-insulating” and “no
Enablement 2DEG” limitations in the new claims
2. Written Patent does not support semi-insulating layer that is
description, compensated, they are distinct, and the new claims impeml 'fe"ab'tez byt')'f?““"e"
. .. . must be obvious
Broadening expand semi-insulating layer

True =

3. Smith New claims would be obvious in view of Smith and other prior art] mTa denied

4. Sheu New claims would be obvious in view of Sheu

Paper No. 27 §§ II-lll; Paper No. 37 §§I-V
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i Innoscience

Obviousness in view of Sheu
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Sheu Prior Art

1o (44 0
[eanam: & 1 >3 [IPCsrea g
[Fu%%: az2101440 | HotL2g, “/;331 l

(kb By A IE) %%Hﬁ.—f?%lj%ﬁ‘ﬁﬁig 2001i540

ST BT ST

o

. Freld effect transistor and method of fabricating the same
LS E 20N I

o
P M

I s
2. HEL

'E %

1. Jinn-Kong Sheu
) |2 Wei-Chih Lai |

=
L

A
(HZAD

Lysrp@E W2 FBRE TN

® [

L. & i $8 35 F 0638 45 T0L
2, & £ 08 Ak B G DR

1. Nﬁv(?}(}{_ Tiang-Jiun Tsuen, Jiang-Tiun Shiang, Tainen County, Tarwan,

~wa| B | ew T

X B
H
-1 RV RV

(2 N0, 38, Lane 46, Shueiyuan Rd., Dalin Jen, Chiai, Taiwan 622,
L. s AT AR A P 7]

E

#
B

L. South Epitaxy Corporation

P
P

| v RE TH ®

L. &t R EE & b 85 F 80 A MRALEE 163
C b 90T o 6 F e )

1. No. 16, Da-Shun 9 Rd., Hsin-Shun Hsiang, Tainan Science-Based
Industrial Park, Taiwan, R.0.C.

b sl . L B
F|RER| RN

I

~% [san]|ean]| e

s
s

A 1. Chao—yuan Cheng
)

k2
#

INNOSCIENCE EXHIBIT 1033
Page 1 of 24 INNOSCIENCE v. EPC

IPR2023-01381
Ex. 1036 at Cover

Sheu is similar to Smith but expressly

shows the p-GaN directly below the gate

Paper No. 27 lll.D; Paper No. 37 at 15
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

Sheu discloses GaN transistors with all the
conventional layers and a cap layer directly and
only below the gate and formed to be insulating

*Prior art §102(b)/(e): Published August 1, 2004
* Discloses GaN HEMT transistors with a GaN
insulating layer in the gate structure for a MISFET.

316

AN

318

312

Z
MM

— 310 )

m~308L
306 (202

~— 305
~+—304 )

314
(
NN

“1— 300

Ex. 1036 at Fig. 7 (annotated)



Claim 13 Obviousness based on Sheu

EPC disputes the Sheu/Kigami meet

. d
Disputs An enha'ncement mode column Il Nitride transistor the “compensated GaN” [136] and
- comprising: “anh de” limi .
Not Dispute enhancement mode™ limitations
tD-\s\g\;\ted [13pr 13f]
M a set of IlI-N transition layers above the substrate, Paper No. 31 at 12-18
ot Disputed 316 318
312
314
N AN
= 1—310 )
{306 302
305
“~1+— 304 )

Disputed a gate comprising a gate contact and the compensated GaN
13f | layer, wherein no two dimensional electron gas (2DEG) 300
region exists below the gate at zero volts applied gate bias.

Ex. 1036 at Fig. 7 (annotated)

Paper No. 27 at 37-46
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Claim 14 Obvioushess based on Sheu

pisputed :
A compensated gate enhancement mode MISFET transistor

comprising:

Not D\SP“ted

Dispute :
M% a drain contact,
Not Disputed
14c | a source contact, and

d .. . .
wr a semi-insulating I1I-N layer between the barrier layer and
the gate contact, wherein the semi-insulating IlI-N layer
W‘Md‘ comprises a compensated GaN layer containing acceptor
type dopant atoms passivated with hydrogen, and

W a gate comprising the gate contact and the compensated
14e | GaN layer, wherein no two-dimensional electron gas (2DEG)

region exists below the gate at zero volts applied gate bias

Paper No. 27 at 46-49

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

i Innoscience

EPC disputes the Sheu grounds
meet the “compensated GaN”
[14d] and “enhancement mode”
limitations [14p, 14e]

Paper No. 31 at 12-18

314 \ 312

k S y
~1+—310 )
—~+—308
1 50g $302

— 305
1—304 )

~1— 300

Ex. 1036 at Fig. 7 (annotated)




Compensated with Kigami localized passivation

Applying Kigami’s known localized H passivation technique to Sheu’s
known device making layer 318 p-doped but not conductive

Sl Balelalalal’ alaled

In ground 1B, cap layer 34 meets the
Paper No. 27 at 35-37 “compensated GaN” under any construction

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



Sheu Issues to resolve

“ EPC’s Argument Correct Resolution

No. Sheu does not specify
enhancement or depletion mode
operation and it has the same
devices? architecture of the typical p-GaN

POSITA would appreciate Sheu
discloses a depletion mode, not
an enhancement mode

1. Is Sheu limited to
depletion mode

transistor. .
enhancement mode device.

There is no motivation to

2. Motivation to combine because Sheu and
combine: Why would a A POSITA would have been motivated

i i iff . : :
POISTA use Kigami izl rene ol (’erent ga{:ce to employ Kigami’s technique
C structure and Sheu’s layer “may
passivation in Sheu?

be originally n-type”

Paper No. 27 at 35-37; Paper No. 37 at 15-16
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Issue 1: Sheu is not limited to depletion-mode devices i innoscience

1. Enhancement/depletion

° ° V4 ° ° _

Sheu does not specify depletion or enhancement EPC’s expert description of e-mode

mode operation. Instead’ its arChitECtu re is the 31. A GaN transistor can include a variety of structures. The transistor is
same even EPCIS expert recognizes as supported by the substrate that provides a stable mechanical support for the thin

o o epitaxial layers grown on the substrate.* The following layers in some transistors
characteristic of enhancement mode
can be epitaxially grown on the substrate to achieve certain properties of the

desired transistor: a nucleation layer(s) that nucleates epitaxial growth on the

substrate. A buffer layer, for example, a GaN buffer layer, serves as the host

N 0 material for the 2DEG electron channel located between the source and drain. A
~—308 barrier layer, for example. an AlGaN barrier layer as described as an embodiment
B ggg e of the 294 patent. can be grown on top of the buffer layer and has the purpose of
”': 304 inducing the 2DEG in the GaN buffer layer. On top of the barrier layer, a p-type
~— 300 GaN (p-GaN) gate semiconductor can be grown. Importantly. if a p-type gate

material is present over the barrier layer. it can deplete the 2DEG under the gate to

Has a p-type material (Iayer 318) over the ba rrier create an enhancement mode, i.e., normally “OFF”, transistoﬂ.
layer (layer 310) “it can deplete the 2DEG ... create Ex. 2009 [031]

ah enhancement-mode transistor”
Paper No. 37 at 15-16

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



Sheu has the same enhancement-mode architecture

1. Enhancement/depletion

Sheu has the same architecture of the typical e-mode device matching the same
configuration as Hu (first e-mode device) and the 294 patent

Sheu

316 318

Hu 294 patent

312
1

. ey
N
X m 37 Gate Contact 38 Compensated Semiconductor

~—+—310 35 Source contact

S G D AlGaN

n-GaN ~1—308
~—306 (302

305
304

AIN

300

Ex. 1014 at 1

Ex. 1001 at Fig. 2

FIG. 2

Ex. 1036 at Fig. 6

Same cap layer structure: All of these can be e-mode.
No reason to limit Sheu to d-mode.

Paper No. 37 at 15-16
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Sheu’s FIG. 4 does not limit it to d-mode ilinnoscience

1. Enhancement/depletion

Sheu’s FIG. 4 applies to a different embodiment (FIG. 1 and 3 vs. FIG. 6) and does not
limit to depletion operation because it only shows “reverse voltage” and “gate
leakage current.” It also shows no current at OV (consistent with e-mode)

0.1

FIG. 4 shows a diagram of a relationship between reverse bias voltage and gate leakage 0.01 -

current in the field effect transistor of FIGS. 1 and 3. Referring to FIG. 4, curve A is a 18-3 -

relationship between the reverse bias voltage and the gate leakage current of a conventional :E:; i
gallium nitride field effect transistor without the gate insulating layer, while curve B is a tiﬁsf 1E-6
relationship between the reverse bias voltage and the gate leakage current of the gallium (A 1g-7
nitride field effect transistor with a GaN-based gate insulating layer of high resistance value 1E-8
in this embodiment. From the FIG. 4, it can be clearly seen that by comparison between the 11EE__1§'
gate leakage current of the conventional gallium nitride field effect transistor and the gate 1E-11
1E-12

1E_13 | i 1 i | | 1 i 1 1 ] i | i
-14 -12 -1 -8 -b -4 -2 0

Reverse voltage (V)

Paper No. 37 at 15-16. FIG+ 4
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Issue 2: Motivation to Combine Sheu/Kigami

1. Analogous art: Both describe lll-nitride transistors

2. KSR known technique applied to known device: Kigami’s known
technique is applied to Sheu’s known device

3. KSR’s some teaching, suggestion, motivation (TSM) in Kigami to modify
or combine.

4. Reasonable expectation of success: POSITA had reasonable expectation
thatdKigami’s technique would further Sheu’s goals of doped but not
conductive

5. Answer to the Board’s question

6. EPC’s counter arguments are incorrect

Paper No. 27 at 35-37; Paper No. 37 at 15-16
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Sheu and Kigami are both directed to MIS GaN transistors

1. Analogous

Sheu and Kigami are analogous art, they both specifically describe techniques for
fabricating MIS GaN transistors and both seek to improve breakdown voltage

Sheu, p. 4 Kigami 1[0009]
This practice attempts to improve the lattice It is possible to obtain an MIS-type gate
matching characteristics between the gate structure that has a combination of a
insulating layer and the substrate, so that the low threshold voltage and a high
metal-insulating layer-semiconductor field withstand voltage.
effect transistor (MISFET) has good electrical Ex. 1038 [0009]

characteristics
Ex. 1038 at 4

Paper No. 27 at 36

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



Applying Kigami’s technique to Sheu’s device

2. Apply technique

Sheu/Kigami is applying a known technique (Kigami’s hydrogenation technique to
control conductivity) to a known device (Sheu’s transistor) ready for improvement
(improving robustness by increasing resistance) to yield predictable results
(increasing the resistance of layer 318)

*“E 318 FIG. 5
'q' 314 ’i ( | 15‘1'2/\
[' \\“....

@ @’ @?* @
NN hrge ﬁa
i ¥ : {J ;;_ff.
,/ n I ; d N\ | ", Vn';
< & (NN
g6 (302 N _h\\\ b g 5, %
305 S M e N RN iy
—1—304 | % ‘ﬁ\ \ H\"H \\H‘\H
- h M . i " 3
~1—300 / P 7/ g Sz

: Known techni mak
Known device ready to make own technique to make

. layer nonconductive
Paper No. 27 at 36 layer 318 nonconductive y
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Some TSM to use Kigami’s technique in Sheu iflinnoscience

3. TSM

Kigami expressly suggests applying its technique in devices that like
Sheu use Mg dopants and seek a doped but nonconductive layer

[0012]
The p-type impurity preferably is magnesium.
As mentioned above. because the magnesium diffusion rate is extremely high. it is

difficult to form a ITI-V group compound semiconductor in which the magnesium

Sheu uses Mg as p-type

concentration is locally lowered. In the present invention. by forming a composite with the

impurit

hydrogen atoms. the magnesium is inactivated. By locally inactivating the magnesium. a
region can be formed in which the concentration of the "activated magnesium" is locally low.
Even if the concentration of the "activated magnesium" is set low locally. because the
concentration of the magnesium itself is the same as that of other regions, magnesium does
not diffuse in from other regions. The present invention is particularly useful in situations in
which magnesium is used as a p-type umpurity.

Ex. 1008 [0012]

Paper No. 27 at 36-37
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Some TSM to use Kigami’s technique in Sheu

3. TSM

Kigami expressly suggests applying its technique to improve transistor
frequency and robustness, complementing Sheu’s objective

Sheu, p. 10 Kigami [0029]
the GaN-based insulating layer mentioned By forming the local region 34, in which
above can also be used as an insulating buffer  hyqrogen is unevenly distributed, at the
layer between a semiconductor epitaxial layer junction interface between the gate-
and the substrate, which can effectively insulating film 52 and the
eliminate the side-gating effect or the back- semiconductor layer 32, the interface
gating effect, and output conductance is energy level can be reduced. The
substz.antially .red uced, which is Il effects of stabilized threshold voltage,
conducive to high-frequency operation. increased switching speed, and the like

Ex. 1036 at 4 - - m— . : i
Kigami suggests using its technique to improve | @€ Qbtainee Ex. 1008 at [0029)]
aper No. 27 at 36.37 the device robustness Sheu targets
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POSITA would have reasonable expectation of success / iinnoscence

4. Expectation

[0141] Furthermore. in my opinion a POSITA would have reasonably
expected to succeed in applying Kigami's hydrogenation process to Sheu's

transistor. By the priority date of the 294 patent. it was well-known how hydrogen-

POSITA would have expected success pussivated magnesium in GaN layers affects the layer's conductivity. The
implementing Kigami’s suggested passivation of magnesium with hydrogen had been known since the early 1990s. Ex.
technique in Sheu because H passivation 1018. Kigami also provides experimental data showing the effect of hydrogen
was a well-known technique to make passivation on transistor performance. Kigami, [0028]. Fig. 6. And Kigami also
layers doped but nonconductive explains the mechanisms for hydrogen diffusion and impurity passivation, detailing

how the hydrogen diffusion would be performed and how it would affect the
magnesium dopants. Kigami, [0022]-10026], Fig. 5. Given the general knowledge
about doping and hydrogen passivation in p-type GaN, and Kigami’s disclosures, a

POSITA would have reasonably expected to succeed in applying Kigami’'s

hydrogenation techniques to Sheu’'s device structure, and specifically layer 318,

when seeking to control the layer’s resistivity.

Ex. 1039 at [0141]

Paper No. 27 at 37
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Board QU estion ifInnoscience

5. Board Question

In its preliminary guidance, the Board understood Sheu’s “enhancing” of
resistance is lowering the resistance so: “why would a POSITA use Kigami to
increase the resistance?”

. We have concerns at this stage whether Petitioner has sufficiently
Trials@uspto.gov Paper: 29 . - . i )
571-272-7822 Date: October 1, 2024 articulated why one of ordinary skill in the art. at the time of the
mvention. would have passivated Sheu’s gate insulating layer 318 in view

UNITED STATES PATENT AND TRADEMARK OFFICE ) .. . : . .
of Kigami’s teachings. Sheu teaches that its gate msulating layer 318

BEFORE THE PATENT TRIAL AND APPEAL BOARD “may also have a dopant to enhance the resistance value of the GaN-
based gate mnsulating layer 318.” Ex. 1036. 10 (emphasis added). Given
INNOSCIENCE (ZHUHAI) TECHNOLOGY COMPANY, LTD. and . .
INNOSCIENCE AMERICA. INC.. that Sheu teaches adding dopant. such as magnesium. we understand
Petitioner. . . . . . . .
o Sheu’s teaching of “enhance[ing] the resistance value” as a teaching to
EFFICIENT POWER CONVERSION CORPORATION, lower gate insulating layer 318°s resistance value. Jd. Conversely.
Patent Owner.

4 Short answer: the Board’s N Klga:ml teaches mactivating p-type impuritie.s via hydrogen atoms. soaj‘the
IPR2023-0138 o . resistance of the III-V group compound semiconductor is made high.
riensso2oef  preliminary understating of Ex. 1008 § 7 (emphasis added). As a result, Kigami’s purpose for its
Sheu was incorrect, Sheu (like passivation technique may be mapposite to Sheu’s objective for its gate
Kigami) seeks high resistivity. insulating layer 318. Should Patent Owner further pursue proposed
substitute claims 13 and 14. we encourage the parties to address this 1ssue
further. Paper No. 29 at 15

Before JON B. TORNQUIST. JEFFREY W
KIMBERLY McGRAW. Administrative Pat

TORNQUIST. Administrative Patenr Judge.

PRELIMINARY GUIDANCE
PATENT OWNER'S MOTION TO AMEND

EPC agrees. Paper No.31 at 22: “dopants themselves that enhance the resistance value,
which a POSITA would understand to mean may increase the resistance value.”

Paper No. 37 at 15
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’)

IS increasing the resistance iilinnoscience

Answer: Sheu’s “enhancing

5. Board Question

When Sheu describes “enhancing” the resistance of layer 318, Sheu is not describing
lowering resistance, Sheu describes increasing the layer resistance to have “good
insulating characteristics;” this squarely aligns with Kigami’s passivation

Sheu targets “good insulation” Kigami techniques improves
In the present invention, a GaN-based material is employed as the gate insulating layer, i nsu I ati ng ( rESiSta nce is h igh e r)
which has good lattice matching characteristics with the GaN-based semiconductor layer. [0007]
and has good insulation characteristics after being doped with appropriate dopants (metals The present inventors observed the use of a phenomenon described in Non-Patent
such as carbon, magnesium and iron). Therefore, the field effect trapsistor of the present Document 2. In Non-Patent Document 2. it is reported that. when hydrogen atoms existin a
invention has superior electrical characteristics. Ex. 1036 at 6 IT1-V group compound semiconductor that contains a p-tvpe impurity, the hydrogen atoms

form a composite with the p-type impurity that exists in the vicinity. the p-type impurity is
S h eu d escri b es t h e CO- d o p In g ( C ) M g ) Fe ) inactivated, and the resistance of the III-V group compound semiconductor is made high. and

o ) _ _ ) ) _ it reports the need to remove the hydrogen atoms from the ITI-V group compound
Similar to the previous embodiment, the GaN-based gate insulating layer 318 in this ) _ ] , ) ,
semiconductor. On the other hand. in the present invention. the phenomenon in which the p-

embodiment may also have a dopant to enhance the resistance value of the GaN-based gate . e . . . -
type impurity is inactivated by hydrogen atoms is actively utilized. By utilizing the
insulating layer 318 (about 109 ohms to 1012 ohms/0), such as metal such as carbon, Ex. 1008 [0007]

magnesium, iron or a combination of these materials, and these dopants (metals such as

carbon, iron, and magnesium) are, for example, doped in the epitaxy process. Sheu’s ”enha ncing” is consiste nt With Kigami’s
Ex. 1036 at 10 - - - e a9 »
e passivation - Both seek to increase resistivity

Paper No. 37 at 15-16
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Replies to EPC’s arguments against the combination

6. Rebuttal to EPC

a) Different gate structure: EPC
incorrectly argues Sheu and Kigami
have “entirely different” gate

EPC incorrectly contends Sheu has an
“entirely different” gate structure
than Kigami and could not be
passivated because it “may be
originally n-type”

b) Originally n-type: EPC incorrectly
argues Sheu needs active dopants

because it was originally n-type
Paper No. 31 at 18-23

Other EPC arguments regarding

compensation (e.g., counterintuitive)
addressed above

Paper No. 37 at 15-16
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EPC’s argument of “entirely different” gate structure @cience

W e kR el -~ 6a) Diff. Gate Structure

EPC challenges the combination arguing gate structures are “entirely different” because
Kigami’s channel is hydrogenated. But the two devices have very similar gate structure
with: gate, insulating layer, barrier, and channel in the same order and arrangement

Sheu Iﬁganﬁ 100

-! A
316 318 -EI:E 158 re

314 Gate contact

_Insulating Iay_er

o
Barrier  _ ——"
2300— — " Channel

: Ex. 1008 at Fig. 7
Ex. 1036 at Fig. 6

Paper No. 27 at 16
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EPC’s argument of “may be originally n-type” @ ifinnoscience

L kR ol 6b) Originally n-type

Nothing supports EPC speculation that layer 318 “may be originally n-
type,” Sheu instead specifies 318 is doped p-type and deep-level dopants

Sheu does not reference compensation or passivation with hydrogen at all.

but rather states that one or more dopants (carbon, magnesium. and/or iron) may be Similar to the previous embodiment, the GaN-based gate insulating layer 318 in this

. . embodiment may also have a dopant to enhance the resistance value of the GaN-based eate
used “to enhance the resistance value™ of the GaN layer 318. EX1036 at 10: Y P =

insulating layer 318 (about 109 ohms to 1012 ohms/a), such as metal such as carbon,

EX2024, 9 55. That s, it 1s the d

es that enhance the resistance

magnesium, iron or a combination of these materials, and these dopants (metals such as

value. which a POS an may increase the resistance carbon, iron, and magnesium) are. for example, doped in the epitaxy process.

value. EX2024, 9 55. The reason adding a p-type dopant. such as Mg, would Ex. 1036 at 10.

increase the resistance is that the gate insulating layer may be originally n-type.

Nothing indicates layer 318 being “originally
n-type.” Instead layer 318 is doped with p-
type and deep-level dopants. Kigami would
not “negate the purpose” but control
resistivity passivating Mg.

Passivating those dopants with hydrogen would negate the purpose for which Sheu
introduced dopants in its device and go against its teachings. Id. Accordingly. a

POSITA would not be motivated to combine Sheu and Kigmai, under either of

Petitioner’s claim constructions. Id. Paper No. 31 at 22.

Paper No. 37 at 16
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Issue 2: Motivation to Combine Sheu/Kigami

1. Analogous art: Both describe Ill-nitride transistors
2. KSR known technique applied to known device: Kigami’s [ known technique, known device
known technique is applied to Sheu’s known device > Obvious to combine
3. KSR’s some teaching, suggestion, motivation (TSM) in [ sheu/Kigami TSM - Obvious to

Kigami to modify or combine. combine
4. Reasonable expectation of success: POSITA had Expectation to increase
reasonable expectation that Kigami’s technique would | csistance > obvious to combine
further Sheu’s goals of doped but not conductive
, . Both Kigami and Sheu increase
5. Answer to the Board’s question
6. EPC’s counter arguments are incorrect Sheu/Kigami have Similar gate
structure = Obvious to combine

Paper No. 27 at 35-37; Paper No. 37 at 15-16
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Sheu issues to resolve

“ EPC’s Argument Correct Resolution

Sheu does not specify enhancement
or depletion mode operation and it
has the same architecture of the
devices? typical p-GaN enhancement mode

POSITA would appreciate Sheu
discloses a depletion mode, not
an enhancement mode

1. Is Sheu limited to
depletion mode

transistor. devi -
evice. No. Sheu not

d-mode

There is no motivation to

2. Motivation to combine because Sheu and
combine: Why would a A POSITA would have been motivated

POISTA use Kigami AL IR AT (R to employ Kigami’s technique

C . structure and Sheu’s layer “may —
passivation in Sheu? . " art, tWO
be originally n-type pnalogous @™
KSR rationales
xpectation ©
uccess
Paper No. 27 at 35-37; Paper No. 37 at 15-16 >
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Summary of Arguments

If the “routine procedure” is enabling the new claims, they are obvious over the prior art
because the prior art teaches more. EPC’s different structure and n-type doping fail

1. Lack Patent does not enable the competing “semi-insulating” and “no
Enablement 2DEG” limitations in the new claims
2. Written Patent does not support semi-insulating layer that is
description, compensated, they are distinct, and the new claims impeml 'fe"ab'tez bvt')'f?“ti"e"
must De OPbVIOUS

Broadening expand semi-insulating layer

True =

3. Smith New claims would be obvious in view of Smith and other prior art] mTa denied
4. Sheu New claims would be obvious in view of Sheu [ True = ]
MTA denied

Paper No. 27 §§ II-lll; Paper No. 37 §§I-V
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Invalidity at the ITC

At the ITC Innoscience presented 2 grounds of invalidity:
(1) Uemoto by itself
(2) Beach189, not an issue in this IPR, with Kigami for claims 2-3

Claim 1

' Claim 2 Claim 3
Primary ref (compensated m < -
GaN) (H passivation) (Mg doping)
Uemoto L ELenG), (alone)
1
Beach189 (alone) (w/ Kigami) (w/ Kigami)
2 eac

Only claims 1-3 at issue, Beach189
had an inequitable conduct issue
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Summary of ITC’s Opinion About Uemoto without Smith

ITC Opinion

N

1p A column llI-Nitride transistor comprising:

ITC found Uemoto by itself

la | asubstrate, N4 anticipated (102) all elements
in claims 1-3 but for the “set of
1b | aset of ll-N transition layers above the substrate, X - ”
llI-N transition layers
1c a llI-N buffer layer above the set of transition layers, v
1d a llI-N barrier layer above the buffer layer, V 18 290 19
le a compensated GaN layer above the barrier layer, and V 79 7(:' 17
1f a gate contact above the compensated GaN layer. V 14
The transistor of claim 1, wherein the compensated GaN 13
. . 12
2 layer contains acceptor type dopant atoms passivated 7 V4
with hydrogen. W/// ///A_p1 1
The transistor of claim 2, where the acceptor type atoms \ \
3 are selected from the group consisting of Mg, Zn, Be and V 1 ba 1 5|:}
Ca. 15

Ex. 2022 §V.A.1;
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ITC’s Opinion about Uemoto on Transition Layers ifinnoscience

Applying a “clear and convincing” standard, ITC found Uemoto by
itself did not meet the “set of llI-N transition layers” [1b]

PUBLIC VERSION

For all of the reasons noted in the anticipation analysis above, and after considering the
UNITED STATES INTERNATIONAL TRADE COMMISSION
objective mdicia of non-obviousness discussed later, [ find Uemoto does not teach or suggest

‘Washington, D.C.
transition lavers. I further determine Innoscience has not met its burden to adduce “clear and
In the Matter of
convineing evidence” that an ordinary artisan at the time of the invention “would have had reason
CERTAIN SEMICONDUCTOR DEVICES, AND INV. NO. 337-TA-1366 :
METHODS OF MANUFACTURING SAME AND \ . i . .
PRODUCTS CONTAINING THE SAME to attemnpt to make” the Uemoto device with the requured set of transition layers. See PharmaStem
INITIAL DETERMINATION ON VIOLATION OF SECTION 337 AND HFEFHFE?HH{TS, 491 F.3d at 1360. All three asserted claims of the 294 ]_]ﬂtl:."ﬂt require the set of

RECOMMENDED DETERMINATION ON REMEDY AND BOND

transition layers missing from Uemoto. Accordingly. I find Innoscience has failed to present an

affirmative defense that claims 1. 2, and 3 are invalid under 35 U.S.C. § 103 as obvious in view of

Uemoto.

Ex. 2022 at 87
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ITC conclusion with respect to Beach189

ITC Opinion

ITC found Beach189 anticipated
claim 1. But found it did not meet
claims 2 and 3 disagreeing with a

Beach189/Kigami combination

1p A column llI-Nitride transistor comprising:

1a a substrate,

1b a set of llI-N transition layers above the substrate,

1c a llI-N buffer layer above the set of transition layers,

1d a llI-N barrier layer above the buffer layer,

le a compensated GaN layer above the barrier layer, and

1f a gate contact above the compensated GaN layer.

The transistor of claim 1, wherein the compensated GaN
2 layer contains acceptor type dopant atoms passivated
with hydrogen.

The transistor of claim 2, where the acceptor type atoms
3 are selected from the group consisting of Mg, Zn, Be and
Ca.

X X ALK

Paper No. 26 §V.C
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ITC’s Opinion on Beach189/Kigami combination ifinnoscience

Applying a “clear and convincing”
standard, agreed compensation was
“well-known” ... but argued there
was an “unrestricted world of
compensation”

Ignored Kigami’s teaching that its
technique allows adjusting the
region where H is introduced (at
[0026]) improperly limiting Kigami
to a single passivation layer arguing
it “cast doubt” on the combination

required by claim 2. Although EPC’s witness Dr. Lidow established that “compensating a

semiconductor is a well-known 1dea,” Tr. at 280:7-16 (Lidow), the record also establishes that a

GaN layer doped with magnesium could “just as easily” be compensated with oxygen or silicon,

see Tr. at 390:5-391:7 (Beach). Innoscience has not shown “by clear and convincing evidence”

that an ordinary artisan at the time of the invention “would have had reason to attempt to make”

the Beachl89 field plate device with GaN having a dopant compensated by hydrogen as

opposed to some other element to arrive at the invention described in claim 2. See PharmaStem

Therapeutics, 491 F.3d at 1360. In fact, Innoscience’s stated motivation to combine—because

“Beach189 does not specify any particular method for forming the disclosed compensated GaN

field plate”—would leave the artisan with an unrestricted world of compensation choices, not lead

the artisan to the specific compensation process in Kigami. See RIB at 42.

Additionally, EPC’s expert Dr. Schubert opined that| Kigami discloses hydrogen

passivation below a gate insulator to reduce threshold voltage, which is Ifurther down in the

semiconductor structure than the compensated GaN layer recited in the 294 patent and field plate

of Beach189.

Tr. 957:17-958:17 (Schubert); CDX-0003 at slide 18; Kigami 4 [0004]. This casts

additional doubt on a motivation to apply Kigami’s compensation method to Beach189.
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ITC applied an incorrect obviousness analysis

In requiring that obviousness showed preference of “compensated by hydrogen as
opposed to some other element,” the ITC misapprehended the law which only requires
a “suitable option,” not the best option

2s not require that the motivation be the best option, only that it
ch the prior art did not teach away. See Galderma Labs., L.P. v.

3 (Fed.Cir.2013); Bayer Healthcare Pharm., Inc. v. Watson Pharm.,
.Cir.2013).”

o

8
**
*

W »
447y

p a7
= MIF_7”
* e -

, Inc. v. TWI Pharms., Inc., 773 F.3d 1186, 1197-98 (Fed. Cir. 2014),;
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Conclusion of invalidity at the ITC

ITC found:
(1) Uemoto did not meet [1b] failing to invalidate the claims
(2) Beach189 invalidates claim 1 but not claims 2-3, disagreeing with the combination

Claim 1

. Claim 2 Claim 3
Primary ref (compensated . .. .
GaN) (H passivation) (Mg doping)
U ; (alone) (alone) (alone)
1 €moto l Nor:‘ii:;:lgid[’lz?ly l l Not invalid ' l Not invalid '
(alone) (w/Kigami) (w/Kigami)

2 Beach189

l Invalid l l Not invalid l l Not invalid '
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CNIPA determinations have limited relevance

EPC relies on CNIPA for its obviousness and enablement conclusion, but
CNIPA applies a different law, evaluated different claims, it is “of limited
relevance to the instant proceedings”

decision does not involve the U.S. patents at issue in these
S. law, and is thus of limited relevance to the instant

atec Techs., Inc., IPR2013-00097, Paper 76 (PTAB Feb. 24, 2014)

Paper No. 37 at 9.
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