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[1.0] A battery that comprises a Casimir-effect
powered cell (Casimir cell), the Casimir cell

COMIPTISIINE: 1oveeerrieeeiieeeeiieeeeireeeeerreeesereeeesereeeesreeeeeneas

[1.1] a first conductive wall ... [and] a second
conductive wall that faces the first conductive wall;

[1.2] a conductive antenna disposed in a cavity gap
that is a space between the first conductive wall and
the second conductive wall, wherein the conductive
antenna faces the first conductive wall and the

second conductive wall,..............ccevvvveeviieiiiiiiiiiiiiiiiinnns

[1.3] wherein the first conductive wall and the
second conductive wall produce a same first voltage

POLENIAL ..ooeeiiiiiiiiie e

[1.4] wherein the conductive antenna produces a
second voltage potential that is different from the

first voltage potential, and ...........cccceeviieniiiniiienenen.

[1.5] wherein a voltage that is the difference
between the first voltage potential and the second
voltage potential is generated by Casimir
phenomenon based on arrangement of the
conductive antenna between the first conductive

wall and the second conductive wall. .......ccccceeeeven...
2. Claim 20

[20.0] A method for making a Casimir-effect

[20.1] etching a substrate to create a first conductive
wall on the substrate ... [and] etching the substrate
to create a second conductive wall on the substrate
such that the second conductive wall faces the first

conductive wall; and ........cccooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeen

[20.2] etching the substrate to create a conductive
antenna disposed in a cavity gap that is a space
between the first conductive wall and the second

1
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conductive wall, wherein the conductive antenna
faces the first conductive wall and the second
conductiVe Wall, ... 32

[20.3] wherein the first conductive wall and the
second conductive wall are etched to be electrically
connected and have a same first voltage potential,

[20.4] wherein the conductive antenna is etched to
have a second voltage potential that is different from
the first potential. ...........ccceeevviiiieriiie e, 34

[3.0] The battery of claim 1, wherein the conductive
antenna comprises a plurality of antenna elements

that are electrically connected to one another and

have the second voltage potential, and........................... 34

[3.1] wherein one or more of the plurality of
antenna elements are pillars..........cccoeeveeeiiiieeciiiececieeens 34

Claim 4 ... 35

a.

[4.0] The battery of claim 1, wherein, from a cross-
sectional view of the Casimir cell perpendicular to a
plane of substrate on which the Casimir cell is

disposed, one or more of the plurality of antenna
elements have a round, rectangular, or prismatic

SRNAPE. .eveeeeiie e 35

CLAIM O e e e 36

a.

[9.0] The battery of claim 1, wherein the cavity gap
has a width of not more than 10 micrometers. ............... 36

CLAIM L1 e et 36

a.

[11.0] The battery of claim 1, wherein a first

distance between the conductive antenna and the

first conductive wall is the same as a second

distance between the conductive antenna and the

second conductive wall.............cccevvvvvviiiiiiiiiiiiiiiiiiiiiienns 36

i1
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CLAIM 12 e

a. [12.0] The battery of claim 1, wherein the first
conductive wall, the second conductive wall, and

the conductive antenna contain the same material. ......
CLaAIM L3 e et

a. [13.0] The battery of claim 1, wherein the first
conductive wall, the second conductive wall, and
the conductive antenna are disposed vertically with
respect to a substrate on which the Casimir cell is

dISPOSEA. ..t
Claim I8 ..

a. [18.0] The battery of claim 1, wherein the Casimir
cell comprises a c-shape wall that comprises the
first conductive wall and the second conductive

b. [18.1] wherein the first conductive wall and the
second conductive wall are opposite walls of the c-

shape wall, and...........cccccoeeeiiiieiiiieeeee e,

C. [18.2] wherein the conductive antenna is disposed
inside the c-shape wall in between the first

.37

.38

conductive wall and the second conductive wall. .......... 39
B. Ground 2: Moddel-812 renders obvious claims 1-2, 5-8, 10, 14-
17, a0d 19-20. ..cooiiiiiiiieeeeeee et 41

1.

CLAIM 1o

a. [1.0] A battery that comprises a Casimir-effect
powered cell (Casimir cell), the Casimir cell

COMIPTISIIE: wvveeerreeeeiireeeeiieeesrreeesreeeessreeeessseeeensseeessnes
b. [1.1] a first conductive wall [and] a second

conductive wall that faces the first conductive wall;

AN e
C. [1.2] a conductive antenna disposed in a cavity gap

that is a space between the first conductive wall and
the second conductive wall, wherein the conductive

v
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antenna faces the first conductive wall and the

second conductive wall,...............euvvveviiiiiiieiiiiiiiiiiiiinnns

[1.3] wherein the first conductive wall and the
second conductive wall produce a same first voltage

POLENLIAL, .evieiiieiieeiie e

[1.4] wherein the conductive antenna produces a
second voltage potential that is different from the

first voltage potential, and .............cccceviiieiniinnnnene

[1.5] wherein a voltage that is the difference
between the first voltage potential and the second
voltage potential is generated by Casimir
phenomenon based on arrangement of the
conductive antenna between the first conductive

wall and the second conductive wall........ccccceeeeveen.
2. Claim 20

[20.0] A method for making a Casimir-effect

[20.1] etching a substrate to create a first conductive
wall on the substrate ... [and] etching the substrate
to create a second conductive wall on the substrate
such that the second conductive wall faces the first

conductive wall; and........cccoooeeioiiiiiiiiieeeeeeeeeeeeeeeeee,

[20.2] etching the substrate to create a conductive
antenna disposed in a cavity gap that is a space
between the first conductive wall and the second
conductive wall, wherein the conductive antenna
faces the first conductive wall and the second

conductiVe Wall, ...

[20.3] wherein the first conductive wall and the
second conductive wall are etched to be electrically
connected and have a same first voltage potential,

[20.4] wherein the conductive antenna is etched to
have a second voltage potential that is different from

the first potential. ..........ccccvviviiiiiniiii e,

v
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CLAIIM 2 et e e e eeeaa e 56

a.

[2.0] The battery of claim 1, wherein the conductive
antenna comprises a flat block, and the flat block is

at least semi-transparent in at least a region of

optical freqUeNCIEs. .......ccvviieiiiieeiie e 56

[5.0] The battery of claim 1, wherein the first

conductive wall comprises a material selected from

the group consisting of gold (Au), silver (Ag),

platinum (Pt), aluminum (Al), copper (Cu),

palladium (Pd), iridium (Ir), titanium nitride (TiN),
molybdenum (Mo), silicon (Si), and graphene............... 58

[6.0] The battery of claim 1, wherein the first

conductive wall comprises a doped semiconductor

of a first polarity, and the conductive antenna

comprises a doped semiconductor of a second

polarity that is opposite of the first polarity.................... 58

[7.0] The battery of claim 1, wherein an intervening
space between the first conductive wall and the
conductive antenna comprises a material selected

from a group consisting of a gas dielectric, a liquid
dielectric, and a solid dielectriC. .......ccoeeeiiiiiiinnn. 60

CLAIIM & et e e 60

a.

[8.0] The battery of claim 1, wherein an intervening
space between the first conductive wall and the
conductive antenna is a solid dielectric that is
selected from a group consisting of silicon dioxide
(S102), aluminum oxide (A1203), tantalum
pentoxide (Ta205), cerium oxide (CeO2), hathium
oxide (HfO2), Niobium pentoxide (Nb205),
Niobium dioxide (NbO2), titanium dioxide (Ti02),
titanium oxide (TiO or Ti305), Yttrium oxide

vi
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(Y203), zirconium dioxide (ZrO2), and zirconium

OX1AE (Z1O). ittt 60
Claim 10 e 61
a. [10.0] The battery of claim 1, wherein a width of the

conductive antenna along a width of the cavity gap

is not less than half of the width of the cavity gap. ........ 61
Claim T4 ..o 62
a. [14.0] The battery of claim 1, wherein the battery

comprises an array of Casimir cells,.........ccccccveerviennnnnn. 62
b. [14.1] wherein the array of Casimir cells is grouped

into a plurality of groups of Casimir cells, each

group comprising a plurality of Casimir cells, ............... 62
C. [14.2] wherein the groups of Casimir cells are

connected in parallel to one another, and ....................... 62
d. [14.3] wherein the plurality of Casimir cells within

each group are connected in series to one another. ........ 62
Claim 15 ..o 63
a. [15.0] The battery of claim 1, wherein the battery

comprises an array of Casimir cells,.........ccccccvverciiennnnnne 63
b. [15.1] wherein the array of Casimir cells is grouped

into a plurality of groups of Casimir cells, each

group comprising a plurality of Casimir cells, ............... 63
C. [15.2] wherein the groups of Casimir cells are

connected in series to one another, and ............cccccuuu..... 63
d. [15.3] wherein the plurality of Casimir cells within

each group are connected in parallel to one another. .....63
Claim 16.....eeiiiciiecce e e 63
a. [16.0] The battery of claim 1, wherein the first

conductive wall, the second conductive wall, and

the conductive antenna are disposed horizontally

with respect to a substrate on which the Casimir cell

1S dISPOSEA. ..veiiuiiieiiieiiieeiie ettt e 63
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L. INTRODUCTION

Petitioner submits this IPR Petition challenging claims 1-20 (the “Challenged
Claims™) of U.S. Patent No. 12,302,769 (the “769 Patent”) assigned to Limitless
Space Institute, Inc. (“Patent Owner” or “PO”). As shown below, the Challenged
Claims of the 769 Patent are unpatentable in view of the prior art grounds discussed
herein. Accordingly, Petitioner respectfully requests that the Board institute an IPR
of the 769 Patent.

The 769 Patent should never have issued. Two years before the filing date of
the 769 Patent, Harold White—the inventor of the 769 Patent—published a technical
article (“White” or Ex.1005) containing vast swathes that are largely identical to the
769 Patent. Numerous specification passages and figures from White were copied
over verbatim, or nearly so, into the 769 patent. (See § VII.A for a comparison of
the overlapping subject matter.) Despite being such close prior art written by the
inventor himself, White was entirely overlooked by the Examiner during
prosecution, who failed to even include White in his list of the “closest” prior art
(Ex.1002, 113) and cursorily allowed the 769 Patent without any rejection on the
merits. This IPR seeks to correct that material error.

The 769 Patent also should never have issued in view of prior art that was not
provided to the Examiner, even though it should have been. Specifically, U.S. Pub.

No. 2022/0216812 (“Moddel-812,” Ex.1006)—relied upon in the grounds herein—
1
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discloses the invention claimed in the 769 Patent and was never considered during
examination. Indeed, even though White was well aware of Moddel’s work—the
IDS accompanying his application listed three of his own references and four from
Moddel (see Ex.1002, 76-77)—he suspiciously neglected to disclose the then-recent
Moddel-812 containing highly-material disclosures not found in the other Moddel
references, including the transparent conductor claimed by White. While the
Examiner’s Notice of Allowability cited a different Moddel publication: U.S. Pub.
No. 2020/0358375 (“Moddel-375 or Ex.1014; see Ex.1002, 113), Moddel-812 was
never provided to the Examiner for his consideration. Therefore, Moddel-812
constitutes a second justification for instituting this IPR proceeding.

II. MANDATORY NOTICES
A. Real Party-in-Interest

The real parties-in-interest for this Petition are EverWave, Inc. and Everwave
International BV.

B. Related Matters

Petitioner is not aware of any other judicial or administrative matter involving
the 769 Patent that would affect, or be affected by, a decision in the requested IPR.

C. Lead and Back-Up Counsel and Service Information

Lead Counsel Back-Up Counsel
Alexander P. Ott Jahnathan L.D. Braquet

2
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Lead Counsel

Back-Up Counsel

(Reg # 63,110)
Winston Taylor LLP
1901 L. Street, N.W.

Washington, D.C. 20036
Tel: (202) 282-5054
aott@winston.com

(Reg. #79,261)
Winston Taylor LLP
800 Capitol St Suite 2400,
Houston, TX 77002
Tel: (713) 324-2662
jbraquet@winston.com

T.D. Goswami
(Reg. #78,054)
Winston Taylor LLP
1901 L Street, N.W.
Washington, D.C. 20036
Tel: (202) 282-5309
tdgoswami(@winston.com

Petitioner consents to electronic service by email at the e-mail addresses listed

above.

III. REQUIREMENTS FOR IPR

A.  Grounds for Standing

Petitioner certifies that the 769 Patent is available for IPR. Petitioner is not
barred or estopped from requesting an IPR challenging the claims on the identified
grounds herein. Petitioner has not filed a civil action challenging the validity of a

claim of the 769 Patent. To date, Patent Owner has not served Petitioner with a

complaint alleging infringement of the 769 Patent.

3
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B. Identification of Challenged Claims

Ground 1: White anticipates claims 1, 3-4, 9, 11-13, 18, and 20.
Ground 2: Moddel-812 renders obvious claims 1-2, 5-8, 10, 14-17, and 19-
20.

Ground 3: The combination of Moddel-812 and White renders obvious

claims 1-20.
Ground 4: The combination of White and Moddel-812 renders obvious
claims 1-20.

IV. THE 769 PATENT
A.  Effective Filing Date

Petitioner assumes for the purposes of this Petition that June 8, 2023 is the
effective filing date.

B.  Person of Ordinary Skill in the Art
A Person of Ordinary Skill in The Art (“POSITA”) in June 2023 would have

had a graduate degree in Physics, Electrical Engineering, or related areas and two
years of relevant experience involving the theory, computational techniques, and
applications of advanced electromagnetism, quantum physics, condensed matter
physics, nano-fabrication technology, and the physics and use of the Casimir effect
in devices, pertinent to the 769 Patent’s asserted technology. Such a person would

have been familiar with Casimir-related phenomena, electrostatic measurement

4
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techniques, and standard semiconductor fabrication processes. Lack of professional
experience can be remedied by additional education, and vice versa. Ex.1003, 4920-
21.

C. Overview of the 769 Patent

The 769 Patent was filed June 8, 2023 and issued May 13, 2025, i.e., less than
one year ago. See Padagis US LLC v. Neurelis, Inc., IPR2025-00464, etc., Paper 12
(July 16, 2025) in which Deputy Director Stewart held that the “Patent Owner has
not developed strong settled expectations that favor discretionary denial” in view of
“the challenged patents ... hav[ing] not been in force for a significant period of time
(issued in 2022 and 2023, respectively),” referring IPR petitions to the Board for
consideration of institution on merits. /d., 3-4.

The 769 Patent relates to the use of the Casimir phenomenon “formed in [a]
quantum vacuum field to generate [electrical] power” and the claims are directed at
“[a] battery [that] includes a Casimir-effect powered cell (Casimir cell).” Ex.1001,
11:4-6 and Abstract. The 769 Patent states that electrical power is generated as a
result of the interaction between the Casimir cell and the asymmetry formed in the
quantum vacuum field in which the asymmetry is created by the interaction between
“the Casimir cavity’s physical construction and “the ‘shine’ of the quantum vacuum

field.” Ex.1001, 11:4-6 and 15:26-29; Ex.1003, 437.

5
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The Casimir-effect powered cell, which the 769 Patent describes, is “[a]
device that can harvest energy from empty space [/vacuum] into practical electric
power” and which “would be of high importance for replacing fossil fuels and for
situations where traditional renewable energy (e.g., solar, wind, geothermal, etc.)
cannot be used.” Ex.1001, 1:41-45; Ex.1003, 938.

Claims 1 and 20 of the 769 Patent describe using structural and functional
language a Casimir-effect powered cell. Ex.1003, 939.

V. CLAIM CONSTRUCTION

In an IPR, claim terms are construed under the standards articulated in Phillips
v. AWH Corp., 415 F.3d 1303 (Fed. Cir. 2005) (en banc) and its progeny.

The 769 Patent uses the term “antenna” but does not mean to refer to a
conventional radio “antenna” as that term would be understood colloquially.
Ex.1003, 948. Consistent with the claim language and the Specification, Dr.
Rodriguez explains that a POSITA would have understood the meaning of the term:
“a conductive antenna” as: “a conductive structure configured to generate an
electrical potential when disposed in a cavity gap as a result of the Casimir
phenomenon.” See claim 1 and Ex.1001, 3:48-53 and 4:1-4 (“The conductive
antenna ... [disposed in a cavity gap] ... hasa ... voltage ... produced due to Casimir

phenomenon.)” Ex.1003, 948.

6
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V. TECHNOLOGY BACKGROUND

As Dr. Rodriguez explains, the technology disclosed and claimed in the 769
Patent was well-known to a POSITA by the earliest possible priority date of the 769
Patent. Ex.1003, q52.

A. Casimir Effect

The Casimir effect, or Casimir phenomenon, was first predicted in 1948 by
the Dutch theoretical physicist Hendrik Casimir. Casimir remarked in a 1948 paper
that the force between conducting plates “may be interpreted as a zero point pressure

of electromagnetic waves.” Casimir-1948-paper, p.4.

A review paper titled “Fifty Years of the Dynamical Casimir Effect” (Ex.1007
or “Dodonov”) published in February 2020, discusses the main achievements in the
wide area of “Dynamical Casimir Effect,” which Dodonov defines as:

Macroscopic phenomena caused by changes of vacuum quantum states of
fields due to fast time variations of positions (or properties) of boundaries
confining the fields (or other parameters). Such phenomena include, in
particular, the modification of the Casimir force for moving boundaries.
However, the most important manifestation is the creation of the field quanta
(photons) due to the motion of neutral boundaries. The most important
ingredients of the DCE are quantum vacuum fluctuations and macroscopic
manifestations.

Ex.1007, p.67. By February 2020, when it published, Dodonov states that “[t]his

area became rather large by now: more than 300 papers containing the words

7
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“dynamical Casimir” have been published already, including more than 100
publications during the past decade.” Ex.1007, p.67.

Changes of vacuum quantum states, or in other words, fluctuations inside a
quantum vacuum produce electromagnetic radiation / energy that “is geometry-
dependent, and its density is lower in a Casimir cavity than outside of the Casimir
cavity. The use of Casimir cavities therefore opens the possibility of making use of
the quantum vacuum fluctuations to drive energy from one location to another.”
Ex.1014, [0003].

The inventor of the 769 Patent, Harold White, published multiple papers
relating to the Casimir effect years before the 769 Patent was filed. For example,
one of his papers titled “Dynamic Vacuum Model and Casimir Cavity Experiments”
(Ex.1008 or “White-BIS”) published in July 2020 proposed an experimental
implementation to detect the polarization field present in a Casimir cavity. The
experimental setup discloses a geometry in which “the cavity ... ha[s] a separation
distance of 1 micrometer. The size of the side plates is 1 millimeter long and 0.2 mm
tall” and the “electric field present ... is ~-2.86 millivolts.” See generally Ex.1008,
Section 3.1.

Figure 4 in White-BIS was copied over with minor changes as Figure 1 of the

769 Patent and largely tracks the language of independent claim 1.
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O Of—
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Fig.4 Casimir cavity with whip probes to measure effective electric | 108~
field from vacuum polarization.

Ex.1008, Figure 4.

FIG. 1

Ex.1001, Figure 1.

Another of Harold White’s publications titled “Worldline numerics applied to

custom Casimir geometry generates unanticipated intersection with Alcubierre warp

metric” (Ex.1005 or “White”) that published in 2021 discloses a very similar

approach as the afore-mentioned paper. The Wordline Numerics paper, which is

relied upon in the proposed grounds in this Petition, states the use of “a standard

parallel plate Casimir cavity equipped with pillars arrayed along the cavity mid-

plane with the purpose of detecting a transient electric field arising from vacuum

polarization conjectured to occur along the midplane of the cavity.” Ex.1005,

Abstract.
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Figure 1 of the Worldline Numerics paper discloses parallel plate cavity
design that is substantively similar to Figure 1 of the 769 Patent which largely tracks

the language of independent claim 1.

Oscilloscope
i_.z
O O+—
106 e
102 M =
Z
> ]
104 X/
cavity 1

avity |
Fig. 1 Parallel plate cavity design with pillar-like features along the
mid-plane — the dynamic vacuum model predicts that the scope will

measure a small but non-zero transient voltage pulse from the pillars
once connected to the cavities as shown. The anticipated geometry of L"mmnjw.m._wpl
each cavity is approximately 4 pm wide with each plate measuring 108

40 pm by 40 wm. The pillars are expected to be approximately 1 pm

in diameter FIG. 1

N\

Ex.1005, Figure 1. Ex.1001, Figure 1.

In another example of prior art disclosing devices that make use of Casimir
phenomenon, U.S. Pub. No. 2022/0216812 to Garret Moddel (Ex.1006 or “Moddel-
812”) discloses “devices incorporating Casimir cavities” for harvesting and
generating electrical energy “in which the cavity layer comprises a conductor that
can be used to carry a flow of electrical power” such that the “charge flow produces

a current that provides power to an external element or device.” Ex.1006, Abstract,

[0002] and [0088].
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Additionally, by the time of the claimed invention, it was well-known that
there were no restrictions on the size or electrical power output of devices
incorporating Casimir cavities. For example, Haisch (issued in 2008) teaches
systems and devices “for converting energy from the electromagnetic quantum
vacuum available at any point in the universe to usable energy in the form of heat,
electricity, mechanical energy or other forms of power.” Ex.1015, Abstract. The

disclosed devices in Haisch “are scalable in size and energy output for applications

ranging from replacements for small batteries to power plant sized generators of
electricity.” Ex.1015, Abstract.

Thus, not only was the Casimir effect well-known but additionally the use of
the Casimir effect in generating electrical power was also known by the time of filing
of the 769 Patent.

B. Etching

Microfabrication techniques developed for the integrated-circuit (IC)
semiconductor industry to fabricate devices in the micrometer range typically were
used to construct large arrays of individual photodiodes closely spaced together. In
the 1980s, microfabrication expanded beyond electronics to create Micro-Electro-

Mechanical Systems (MEMS), such as sensors, actuators, and ink-jet printer heads.
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The history of etching in microfabrication dates back to the early days of
semiconductor manufacturing. Initially, wet chemical etching was used, which
involved applying liquid chemicals to etch away parts of the substrate. Ex.1013,
p.320.

As the need for finer and more precise etching grew, dry etching hence plasma
etching techniques were developed around 1980. These techniques allowed for
anisotropic (directional) etching, which was a significant improvement over the
isotropic etching of chemical methods. For example, Reactive Ion Etching (RIE),
Deep Reactive Ion Etching (DRIE), Cryogenic Etching, and Atomic Layer Etching
(ALE) are etching techniques that allow creation of increasingly smaller and more
complex features with greater precision and control. Ex.1013, pp.320-321.

By the time of the filing of the 769 Patent, a POSITA would have understood
that etching involves the transfer of a pre-defined design pattern / configuration /
connections onto a substrate. For example, Yoo—published in 2017—discloses that:
“[a]n etch is performed into [a] production workpiece ... to transfer the pattern of
the template mask to the production workpiece.”).” Ex.1010, Abstract. As another
example, Huang—issued in 2025—defines “an etching process is performed to transfer
the pattern defined by the ... masking element to an underlying layer. The transferred

pattern provides a ... pattern of features.” Ex.1011, 4:4-9.
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In fact, the 769 Patent admits that “[t]he Casimir cell was fabricated using
deep reactive ion etching equipment ... commonly used in the semiconductor
fabrication industry.” Ex.1001, 5:59-63. Thus, etching a substrate to create
structures or components on a substrate, as recited in the claims, was well-known in
the semiconductor technology industry long before the filing date of the 769 Patent.

C. Three-conductor Geometry and first and second voltage potentials

Long before the filing date of the 769 Patent, a three-conductor geometry (e.g.,
comprising “a first conductive wall,” “a second conductive wall,” and “a conductive
antenna’) such that two of the conductors are at “same first voltage potential” and
the third conductor is at “a second voltage potential” as claimed in the 769 Patent
was well-known.

For example, Islam published a paper in 2017 that discloses a parallel plate
capacitor for capacitive sensing comprising “three electrodes with air as the
dielectric medium and forms two capacitances C1 and C2 with respect to the middle
one. Both C1 and C2 can be varied either by moving the middle electrode keeping
the outer electrodes fixed or by moving the outer electrodes keeping the middle one
fixed. At the exact middle position, both the capacitances are equal. But if the middle
electrode moves, one of the capacitances will increase, while the other will

decrease.” Ex.1012, pp.75-76.
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Fig. 2 Three electrodes
parallel plate capacitor

P
S /IS LTSI

t -
¢ <+— [Electrode
Q Air dielectric

Middle Electrode (R)

Ex.1012, Figure 2.
Furthermore, Islam also discloses that the two outer electrodes are at the
“same first voltage potential” by showing a circuit in which the middle sensing

electrode detecting signal positioned between the two outer electrodes.

(a)  Metal shield

Ex.1012, Figures 8(a) and 8(b).

Referencing Figures 8(a) and 8(b), Islam explains that:
14
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[T]he metal shield of a three-electrode capacitor has been used for the
measurement of the speed of a rotating device like motor [23]. A parallel plate
capacitor within a metallic shield can be represented by a three-terminal
capacitor as shown in Fig. 8a. CAB is the actual desired capacitance, CAG,
and CBG are the parasitic capacitances formed at terminals A and B
respectively with respect to the grounded metal shield. [Due to the presence of
the shield, the charges accumulated on the shield pass to the ground without

affecting the overall capacitance value of the capacitors. |

Ex.1012, p.81. Islam, therefore, shows outer electrodes (e.g., “a first conductive
wall” and “a second conductive wall”’) and teaches both outer electrodes are “at same
first voltage potential” because both electrodes are connected to ground (=0 volt).

Additionally, because Islam teaches that the middle electrode (e.g., “conductive

antenna”) (positioned in between the outer electrodes) functions as a sensing
electrode, a POSITA would have understood that the middle electrode is at “a second
voltage potential,” which therefore, would create a voltage differential (e.g.,
“difference between the first voltage potential and the second voltage potential”) for
measurement. /d.

VII. PRINCIPAL PRIOR ART
A.  Summary of White

White is a technical article published by the same inventor listed on the 769

Patent and constitutes inventor’s own prior art. White was published July 31,
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202 1—approximately two years before the filing date of the 769 Patent and qualifies
as AIA 102(a)(1) prior art.

White, listed on the face of the 769 Patent, was submitted in an IDS and
apparently “considered” by the Examiner. Ex.1001, cover; Ex.1002, 92. White
discloses using “a standard parallel plate Casimir cavity equipped with pillars
arrayed along the cavity mid-plane ...[for] detecting a transient electric field arising
from vacuum polarization ... occur[ing] along the mid-plane of the cavity”—the
same purported invention of the 769 Patent. Compare Ex.1001, Abstract with White,
Abstract.

Numerous specification passages and figures from White were copied over
verbatim, or nearly so, into the 769 Patent. For example, Figure 1 of White discloses
a parallel plate cavity design that is nearly identical to Figure 1 of the 769 Patent and
substantively tracks the language of independent claim 1. As depicted below, both

figures show a parallel plate cavity design of a Casimir-effect powered device.
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oscilloscope

Oscilloscope

=
!

cavity n

cavity 2

cavity 1

Fig. 1 Parallel plate cavity design with pillar-like features along the
mid-plane — the dynamic vacuum model predicts that the scope will
measure a small but non-zero transient voltage pulse from the pillars
once connected to the cavities as shown. The anticipated geometry of
each cavity is approximately 4 pm wide with each plate measuring
40 pm by 40 wm. The pillars are expected to be approximately 1 pm
in diameter

Ex.1005, Figure 1. Ex.1001, Figure 1.
Additionally, Figures 3(a) and 3(b) from White are identical to the drawings
in Figure 11 of the 769 Patent, both of which show the graphical illustration of the

numerical worldline technique.
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(a) 2 dimensional cut of a sphere-plate case

x10™

(b) importing of analysis results into COMSOL to calcu-
late force distribution over surfaces

Ex.1008, Figures 3(a) and 3(b). Ex.1001, Figure 11.
Additionally, Figure 4 of White was cropped to become Figure 12 of the 769

Patent, and Figure 5 of White became Figures 13A and 13B of the 769 Patent.
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Furthermore, the “numerical methods approach used to model and quantify
the vacuum response to the cavity structure” in the 769 Patent is the same “worldline
numerics” technique discussed in White to “numerically assess vacuum response to
[a] custom Casimir cavity.” Compare Ex.1001, 15:30-45 and Abstract with Ex.1005,
Title and Abstract. See also largely identical disclosures in common section titled
Synopsis of Casimir Worldline Numerics Method, e.g., compare Ex.1001, 15:63-
18:44 and Ex.1005, pp.3-5. As Dr. Rodriguez explains, there is no dispute that the
769 Patent and White have striking similarities, and yet the Examiner failed to fully
appreciate White, and worse, did not provide any discussion regarding the relevance
of White to the 769 Patent, which indicate error on the Examiner’s part. Ex.1003,
M71-78; see also §157-59 (providing a comparison of the disclosures in White and
the 769 Patent).

B. Summary of Moddel-812
U.S. Pub. No. 2022/0216812 (“Moddel-812) relates to “devices

incorporating Casimir cavities [which] create energy differences within layers or
device to drive energy from or to a portion of a layer ... by modifying the quantum
vacuum mode distribution ... on one portion of the layer to be different from the
quantum vacuum mode distribution ... on another portion of the layer.” Ex.1006,

Abstract. Moddel-812 was based on application number 17/570,059, filed January
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6, 2022 and published July 7, 2022 (approximately two years before the filing date
of the 769 Patent), and therefore qualifies as AIA 102(a)(1) prior art. Moddel-812
was not cited during prosecution and does not appear on the face of the 769 Patent.
Ex.1003, 980.

VIII. THE CHALLENGED CLAIMS ARE UNPATENTABLE
A.  Ground 1: White anticipates claims 1, 3-4, 9, 11-13, 18, and 20.
1. Claim 1

a. [1.0] A battery that comprises a Casimir-effect
powered cell (Casimir cell), the Casimir cell
comprising:

White is directed at a device (“a battery”) comprising “a standard parallel
plate Casimir cavity equipped with pillars arrayed along the cavity mid-plane”
configured to generate “a ... [detectable] voltage signal” (“a Casimir-effect powered
cell (Casimir cell)”) and further that, with smaller size and in large number of

cavities, the device (“a battery”) provides detectable stored energy. Ex.1005, p.1,

p.2, and p.6; Ex.1003, q81.
For example, White discloses:

The ... geometry ... consists of a standard parallel plate Casimir cavity
equipped with pillars arrayed along the cavity mid-plane ... [for]
detecting a transient electric field arising from vacuum polarization

conjectured to occur along the midplane of the cavity.
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wkd

If these cavities can be made small enough and arrayed together in large
enough numbers to increase the stored energy, the magnitude and
duration of this predicted transient voltage signal may be detectable in a
laboratory setting. .... A ... calculation for a Casimir cavity with a 4 ym gap
predicts a magnitude of the electrostatic potential arising from the polarization
of the vacuum fluctuations along the mid-plane of the cavity to be ~ 0.7 mV.

*kk

[Therefore, there is] a need for more cavities to provide enough stored
energy such that the duration of the transient voltage signal will last long

enough for detection.

Ex.1005, p.1, p.2, and p.6.

oscilloscope

cavity n -

cavity 2

cavity 1
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Ex.1005, Figure 1; Ex.1003, q481-8382.
b. [1.1] a first conductive wall ... [and] a second

conductive wall that faces the first conductive wall;
and

White’s device includes “two parallel plates” (“a first conductive wall [and]
a second conductive wall”’) and provides an illustrative example in which the “two
parallel plates” “face[]” each other. Ex.1005, p.1 and Figure 1. Specifically, in
White, “[t]he ... geometry ... consists of a standard parallel plate Casimir cavity
equipped with pillars arrayed along the cavity mid-plane ....” Ex.1005, p.1; see also
Figure 1 description (“Parallel plate cavity design with pillar-like features along

the mid-plane”).
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cavity 2 -

15t CDnd. WEIll 2I1CI Cond. Wall cavity 1

Ex.1005, Figure 1 (annotated); Ex.1003, 484.

c. [1.2] a conductive antenna disposed in a cavity gap that
is a space between the first conductive wall and the
second conductive wall, wherein the conductive
antenna faces the first conductive wall and the second
conductive wall,

White’s device includes “a standard parallel plate Casimir cavity equipped
with pillars arrayed along the cavity mid-plane ....” Ex.1005, p.1; see also Figure 1
description (“Parallel plate cavity design with pillar-like features along the mid-

plane”). Ex.1003, q85.
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Therefore, the structure comprising “pillars placed at the midplane of a
Casimir cavity” as depicted in the illustrative example of Fig. 1 serves as “a
conductive antenna disposed in a cavity gap that is a space between the first
conductive wall and the second conductive wall, wherein the conductive antenna
faces the first conductive wall and the second conductive wall.” Ex.1005, p.1; see

also Ex.1005, p.10 (“small pillars placed at the midplane of a Casimir cavity™).

& &g

njn

a B 00
T e . LEEH 09

/ 5/ | ///}

| 200000
a

15t cond. wall
21d cond, wall

cond. antenna

Ex.1005, Figure 1 (annotated); Ex.1003, 986.
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d. [1.3] wherein the first conductive wall and the second
conductive wall produce a same first voltage potential,

White discloses that the “two parallel plates” (“the first conductive wall and
the second conductive wall’) or simply, “cavity walls” are “grounded” (e.g., have “a
same first voltage potential”).

[TThe energy density structure in a Casimir cavity is coupled to a small
polarization field in the vacuum fluctuations resulting in a small but non-zero
electrostatic field originating along the cavity mid-plane and terminating at the

grounded cavity walls.

Ex.1005, p.1; Ex.1003, 9487.
As Dr. Rodriguez explains, by teaching “grounded cavity walls,” White
discloses that the cavity walls / both parallel plates are connected to ground,

or equivalently are at 0 volt (e.g., “a same first voltage potential”).
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Cavily n

cavity 2 =
15t cond, wall \ g
connected to 21d cond. wall
ground (=0 volt) connected to

ground (=0 volt)

Ex.1005, Figure 1 (annotated); Ex.1003, 4488-90 (citing Ex.1016, 558, 415, 188,
and 137 and providing dictionary definitions of “voltage / potential” as “[t]he force
that causes movement in charge carriers ... in a conductor” and “current” as “[t]he

flow of electric charge through a conductor”).
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e. [1.4] wherein the conductive antenna produces a
second voltage potential that is different from the first
voltage potential, and

White discloses that “a transient ... voltage signal” (“a second voltage
potential”) detected (“produce[d]) from “the pillar” (“the conductive antenna™).

[W]hen the pillar channel is sampled by a high impedance oscilloscope,
the scope would detect a transient non-zero voltage signal that would
rapidly go to zero as the stored energy in the polarization field is depleted from

the measurement process.

Ex.1005, p.1 and Figure 1 description (“the scope will measure a small but non-zero
transient voltage pulse from the pillars once connected to the cavities”). Ex.1003,
991.

Because White expressly teaches in the aforementioned passage that the
“transient ... voltage signal” (“second voltage potential”) is “non-zero” and, as
explained in [1.3], “the first voltage potential” of the parallel plates is zero, therefore,
the “second voltage potential” 1s “different from” “the first voltage potential.”

Ex.1003, §991-93.

f. [1.5] wherein a voltage that is the difference between
the first voltage potential and the second voltage
potential is generated by Casimir phenomenon based
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on arrangement of the conductive antenna between the
first conductive wall and the second conductive wall.

As explained in [1.3] and [1.4], in White, the “transient ... voltage signal”
corresponds to “the second voltage potential” and ground(=0volt) corresponds to
“the first voltage potential.” Ex.1003, 994.

Accordingly, White’s “transient ... voltage signal” would correspond to “a
voltage that is the difference between the first voltage potential and the second
voltage potential” (Ex.1005, p.1) and which “aris[es] from” (“is generated by”)
“vacuum polarization ... occur[ing] along the midplane of the cavity” (“Casimir
phenomenon”) in an environment that includes (“based on’) “a standard parallel
plate Casimir cavity equipped with pillars arrayed along the cavity mid-plane”
(“arrangement of the conductive antenna between the first conductive wall and the
second conductive wall”). Ex.1005, p.1; Ex.1003, 995.

For the additional reasons below, White discloses “a voltage that is the
difference between the first voltage potential and the second voltage potential is
generated by Casimir phenomenon.”

White explains “construct[ing] a customized Casimir cavity [comprising two
parallel plates] equipped with small pillars placed at the mid-plane [between the

plates],” provides an experiment “measur[ing] the presence of structure in the

negative vacuum energy density within a customized Casimir cavity,” and notes
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that “the presence of pillars might affect the predicted Casimir energy density
distribution within the cavity,” which additionally discloses “a voltage that ... is
generated by Casimir phenomenon based on arrangement of the conductive antenna
between the first conductive wall and the second conductive wall.” Ex.1005, p.1,
p.6, Figure 1, and its description; Ex.1003, 997.

White provides an example in which “/the] voltage ... generated by Casimir

29 ¢¢

phenomenon” is ~0.7 mV and is “based on” “a Casimir cavity with a 4 um gap”
(e.g., “arrangement of the conductive antenna between the first conductive wall and

the second conductive wall”).

A ... calculation for a Casimir cavity with a 4 um gap predicts a magnitude of
the electrostatic potential arising from the polarization of the vacuum

fluctuations along the mid-plane of the cavity to be ~ 0.7 mV.

Ex.1005, p.2; Ex.1003, 998.

2. Claim 20

As an initial matter, other than claim 20 reciting a method including steps for
“etching,” claim 20 is substantively similar to claim 1 which recites a battery. Dr.
Rodriguez explains that at the time of the claimed invention, a POSITA would have
understood that etching involves the transfer of a pre-defined design pattern /
configuration / connections onto a substrate. Ex.1003, q962-66. Tellingly, even the

769 Patent admits that usage of “deep reactive ion etching equipment,” e.g., for the
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“etching” step, was common in the semiconductor fabrication industry. Ex.1001,
5:59-63; Ex.1003, 999.

Accordingly, the above analysis of claim 1 is incorporated herein for claim 20
and specific disclosures from the prior art relevant to the “etching” steps are
additionally provided in the explanation below. Ex.1003, 4100.

a. [20.0] A method for making a Casimir-effect powered
cell comprising:

As explained in [1.0], White discloses “a Casimir-effect powered cell
comprising:.”

Furthermore, for the reasons below, White discloses “/a] method for making”
such a cell.

For example, referencing Figure 2(b), White provides “etching” (e.g., “/a]
method for making”) examples utilizing “Deep Reactive Ion Etching (DRIE)
equipment to etch the high-aspect ratio cavity planes into a silicon wafer substrate.”
Ex.1005, p.2. White’s approach “uses standard Si0O2 wafer materials ... [and] the
final concepts ... have a metallic layer added by means of evaporation.” Id; Ex.1003,
q103.

Additionally, referencing Figure 2(a), White teaches examples of
nanofabrication (“/a] method for making”) techniques “utilizing a Nanoscribe 3d

printer to evaluate a range of cavity gaps and pillar sizes. The material ... used in
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the manufacture is SU-8 2025 permanent epoxy negative photoresist. After printing
and curing, the cavities ... undergo electroless plating to add a layer of Ag to the

outer surfaces.” Ex.1005, p.2.

20.0KV 9.5mm -15.0 SEMTech Solutions

(a) Nanoscribe 3D printer ~ (b) DRIE high-aspect ratio etching re-
cavity sample sults

Ex.1005, Figures 2(a) and 2(b); Ex.1003, §104.
Therefore, White discloses “/a] method for making a Casimir-effect powered
cell comprising:.” Ex.1003, 90.
b. [20.1] etching a substrate to create a first conductive

wall on the substrate ... [and] etching the substrate to
create a second conductive wall on the substrate such
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that the second conductive wall faces the first
conductive wall; and

As explained in [1.1], White discloses “a Casimir-effect powered cell”
including “a first conductive wall ... [and] ... a second conductive wall ... such that
the second conductive wall faces the first conductive wall.” Ex.1003, 9105.

Additionally, White discloses “etching a substrate to create” “‘a [first /
second] conductive wall on the substrate.”

For example, White teaches using “Deep Reactive lon Etching (DRIE)
equipment” to “etch” (“etch[]”) “a silicon wafer substrate” (“a substrate”) for
“achieving” (“fo create”) cavity planes formed using “two parallel plates” (“a first
conductive wall [and] a second conductive wall’). Ex.1005, p.2; Ex.1003, 90.

Therefore, White discloses this claim element. Ex.1003, §107.

c. [20.2] etching the substrate to create a conductive
antenna disposed in a cavity gap that is a space
between the first conductive wall and the second
conductive wall, wherein the conductive antenna faces

the first conductive wall and the second conductive
wall,

As explained in [1.2], White discloses “a Casimir-effect powered cell”
including “a conductive antenna disposed in a cavity gap that is a space between the

first conductive wall and the second conductive wall, wherein the conductive
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antenna faces the first conductive wall and the second conductive wall.” Ex.1003,
q108.

Additionally, White discloses “etching the substrate to create a conductive
antenna.”

For example, White teaches using “Deep Reactive lon Etching (DRIE)

99 ¢¢

equipment” to “etch (“etch/])” “a silicon wafer substrate” (“a substrate’) and
“incorporates masking” (e.g., “to create) the structure comprising “pillars” (“a
conductive antenna”). Ex.1005, p.2; Ex.1003, q110.
Therefore, White discloses this claim element. Ex.1003, q111.
d. [20.3] wherein the first conductive wall and the second

conductive wall are etched to be electrically connected
and have a same first voltage potential, and

As explained in [1.3], White discloses “a Casimir-effect powered cell” in
which “the first conductive wall and the second conductive wall are ... electrically
connected and have a same first voltage potential.” Ex.1003, §112.

And additionally, the feature: “the first conductive wall and the second

conductive wall are etched” 1s explained in [20.1]. Ex.1003, q113.
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e. [20.4] wherein the conductive antenna is etched to have
a second voltage potential that is different from the
first potential.

As explained in [1.4], White discloses “a Casimir-effect powered cell” in
which “the conductive antenna ... [has] a second voltage potential that is different
from the first potential.” Ex.1003, q114.

And additionally, the feature: “the conductive antenna is etched” is explained
in [20.2]. Ex.1003, q115.

3. Claim 3

a. [3.0] The battery of claim 1, wherein the conductive
antenna comprises a plurality of antenna elements that
are electrically connected to one another and have the
second voltage potential, and

b. [3.1] wherein one or more of the plurality of antenna
elements are pillars.

Referencing Figure 1, White discloses an example in which its structure
comprises a “plurality of antenna elements” formed as three “pillars” that are
“electrically connected to one another” and accordingly “have the second voltage

potential.”
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GVl L

cavity 2

cawity 1

“plurality of antenna elements that are
electrically connected to one another . . .
[and] are pillars.”

Ex.1005, Figure 1 (annotated); Ex.1003, q116.

4. Claim 4

a. [4.0] The battery of claim 1, wherein, from a cross-
sectional view of the Casimir cell perpendicular to a
plane of substrate on which the Casimir cell is
disposed, one or more of the plurality of antenna
elements have a round, rectangular, or prismatic
shape.

99 [¢¢

White discloses etching the cavity planes into “a silicon wafer substrate,” (“a

plane of substrate”) such that “a standard parallel plate Casimir cavity equipped with

35

Petition for Inter Partes Review of U.S. Patent No. 12,302,769



IPR2026-00469 Paper No. 1

pillars arrayed along the cavity mid-plane,” (“the Casimir cell”) is “etch[ed]”
(“disposed’”) and shows an example in which pillars (“the plurality of antenna
elements”) have a “round ... shape” when the device comprising “the Casimir cell”

is viewed “from a cross-sectional view ... perpendicular to a plane of substrate on
which the Casimir cell is disposed.” Ex.1005, p.1; Ex.1003, 4117.

5. Claim 9

a. [9.0] The battery of claim 1, wherein the cavity gap has
a width of not more than 10 micrometers.

White discloses an example in which “a Casimir cavity ...[has] a 4 um gap”
and that “[t]he ... geometry of each cavity is approximately 4 pum wide,” which
meets the requirement of “the cavity gap ha/ving] a width of not more than 10
micrometers.” Ex.1005, p.2; Ex.1003, §119.

6. Claim 11

a. [11.0] The battery of claim 1, wherein a first distance
between the conductive antenna and the first
conductive wall is the same as a second distance
between the conductive antenna and the second
conductive wall.

White discloses using “a standard parallel plate Casimir cavity equipped with

b

pillars arrayed along the cavity mid-plane,” which meets the required “a first

distance between the conductive antenna and the first conductive wall is the same
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as a second distance between the conductive antenna and the second conductive
wall.” Ex.1005, Abstract; Ex.1003, 4121.

7. Claim 12

a. [12.0] The battery of claim 1, wherein the first
conductive wall, the second conductive wall, and the
conductive antenna contain the same material.

White teaches etching utilizing “Deep Reactive lon Etching (DRIE)
equipment to etch the high-aspect ratio cavity planes into a silicon wafer substrate.”
Ex.1005, p.2. This approach “uses standard SiO2 wafer materials ... [and] the final
concepts ... have a metallic layer added by means of evaporation.” Id; Ex.1003,
q122.

Additionally, White teaches examples of nanofabrication techniques “to
evaluate a range of cavity gaps and pillar sizes” in which “[t]he material ... used in
the manufacture is SU-8 2025 permanent epoxy negative photoresist. After printing
and curing, the cavities ... undergo electroless plating to add a layer of Ag to the
outer surfaces.” Ex.1005, p.2; Ex.1003, 4123.

As Dr. Rodriguez explains, White does not state the use of different materials
for the cavity walls (“the first conductive wall [and] ... the second conductive wall”)

and the structure comprising pillars (“the conductive antenna’), and therefore, meets
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“the same material” requirement. Ex.1003, 9124 (citing Ex.1005, Figure 2
description).

8. Claim 13

a. [13.0] The battery of claim 1, wherein the first
conductive wall, the second conductive wall, and the
conductive antenna are disposed vertically with respect
to a substrate on which the Casimir cell is disposed.

White teaches “etching results using Deep Reactive Ion Etching (DRIE)
equipment to etch the high-aspect ratio cavity planes into a silicon wafer substrate,”
and illustrates an example in which the “two parallel plates™ (“the first conductive
wall ... [and] the second conductive wall”) “and” the structure comprising “pillars
placed at the midplane of a Casimir cavity” (“the conductive antenna”) “are”
“disposed vertically with respect to a substrate.” Ex.1005, p.1, p.10, and Figure 2

description.
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Ex.1005, Figures 2(a) and 2(b) (showing vertically disposed configuration on
substrate); Ex.1003, 9125.

9. Claim 18

a. [18.0] The battery of claim 1, wherein the Casimir cell
comprises a c-shape wall that comprises the first
conductive wall and the second conductive wall,

b. [18.1] wherein the first conductive wall and the second
conductive wall are opposite walls of the c-shape wall,
and

c. [18.2] wherein the conductive antenna is disposed
inside the c-shape wall in between the first conductive
wall and the second conductive wall.

Referencing Figure 10(b), White discloses a device (“the battery’) comprising

“an array of sphere-cylinder constructions [of] nano-spheres suspended in nano-
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tubes” (“Casimir cell[s]”) in which “a 1 um diameter sphere [is] suspended in the
middle of a 4 um diameter cylinder” which comprises a curvature surface (“a c-
shape wall”) enclosed within two walls (“the first conductive wall and the second
conductive wall’) in which “the center of the sphere(s)” includes “a ... conductor”

(“/a] conductive antenna). Ex.1005, Figure 10(b), its description, and p.8.

c-shape wall

1°" cond. wall

2™ cond. wall

Ex.1005, Figure 10(b) (annotated); Ex.1003, 4127.
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B. Ground 2: Moddel-812 renders obvious claims 1-2, 5-8, 10, 14-17,
and 19-20.
1. Claim 1

a. [1.0] A battery that comprises a Casimir-effect
powered cell (Casimir cell), the Casimir cell
comprising:

Moddel-812 discloses:

[a] device[] incorporating Casimir cavities [“a battery that comprises a
Casimir-effect powered cell[] (Casimir cell[])”’], which modify the quantum
vacuum mode distribution within the cavities. The Casimir cavities can
create energy differences within layers or device to drive energy from or to
a portion of a layer disposed adjacent to or contiguous with the Casimir cavity
by modifying the quantum vacuum mode distribution incident on one portion
of the layer to be different from the quantum vacuum mode distribution

incident on another portion of the layer.

Ex.1006, Abstract; Ex.1003, 9129.

Moddel-812’s devices “use an asymmetry in quantum vacuum fluctuations
with respect to an electronic device to drive a flow of energy or particles or waves
across the electronic device.” Ex.1006, [0005]. Besides having an asymmetry,

“another driver for the flow of charge is the difference in the optical mode density

inside and outside of the cavity.” Ex.1006, [0088]. Moddel-812 uses the terms
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“Casimir Cavity (CC) device” or “quantum device” to refer to such devices.
Ex.1006, [0002], [0049], [0069], [0088], and [0092]; Ex.1003, q130.

Moddel-812 teaches “quantum devices for harvesting and generating
electrical energy” such that the “charge flow [from the device] produces a current
that provides power to an external element or device.” Ex.1006, [0002], [0008],
and [0088]; Ex.1003, q131.

b. [1.1] a first conductive wall [and] a second conductive
wall that faces the first conductive wall; and

Moddel-812 discloses an example “device[] incorporating [a] Casimir
cavit[y]” (“a battery that comprises a Casimir-effect powered cell (Casimir cell)”)
comprising “outer metal layers, M1 and M>” (“a first conductive wall [and] a second
conductive wall’) and illustrates that the metal layers “face/]” each other. Ex.1006,
[0088]; see also [0037] (“a Casimir cavity ... formed using two closely-spaced,

parallel reflecting plates™).
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Ex.1006, Figure 9E (annotated); Ex.1003, 4133.

c. [1.2] a conductive antenna disposed in a cavity gap that
is a space between the first conductive wall and the
second conductive wall, wherein the conductive
antenna faces the first conductive wall and the second
conductive wall,

Moddel-812 discloses an example “device[] incorporating [a] Casimir
cavit[y]” (“a battery that comprises a Casimir-effect powered cell (Casimir cell)”)
includes ““a transparent conductor” (“a conductive antenna) “in the interior of the
Casmir cavity” (“disposed in a cavity gap that is a space between the first conductive

wall and the second conductive wall”). Ex.1006, [0088].
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Ex.1006, Figure 9E (annotated); Ex.1003, 4134.

d. [1.3] wherein the first conductive wall and the second
conductive wall produce a same first voltage potential,

Moddel-812 discloses “charge flowing from at least one of the outer metal
layers,” / “the outer metal layers, Miand M>” (“the first conductive wall and the
second conductive wall”’) shown in Figure 9E and further that “[t]his charge flow
produces a current that provides power to an external element or device.” Ex.1006,
[0088]. As Dr. Rodriguez explains, because Moddel-812 teaches the outer metal

layers, M and M; allow current to flow and connect at a common / same “junction”
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point, a POSITA would have understood that they “produce a same first voltage

potential.” Ex.1003, 99 135-138 (citing Ex.1020, 132).

?MQ?WM
N ConducAP
=
M )
leods
\ common
FIG. OE “junction” point of
layers, M; and M,

Ex.1006, Figure 9E (annotated); Ex.1003, 99 137-140 (see also Ex.1016, 558, 415,
and 188 (providing dictionary definition of “voltage / potential” as ‘“‘the force that

causes movement in charge carriers ... in a conductor™)).
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e. [1.4] wherein the conductive antenna produces a
second voltage potential that is different from the first
voltage potential, and

As explained in [1.3], Moddel-812 discloses or suggests that “the outer metal
layers, Miand M, > (“the first conductive wall and the second conductive wall”)
produce the “[same] first voltage potential.” Ex.1003, q141.

Additionally, Moddel-812 discloses that its “transparent conductor [“the
conductive antenna’] does not block the optical modes, but ... collect[s] injected
charge flow[],” and further that “[t]his charge flow produces a current that provides
power to an external element or device,” which therefore discloses or suggests that
the “transparent conductor” [“the conductive antenna’] “produces a second voltage
potential.” Ex.1006, [0088]; Ex.1003, q142.

Further, as Dr. Rodriguez explains, in view of Moddel-812’s Figure 9E
showing that the lead from the transparent conductor jumps over (i.e., unconnected
to) the common “junction” point (which is at “a first voltage potential”), a POSITA
would have understood that “/the] second voltage potential” is “different from> “the
first voltage potential.” Ex.1003, q9143-144 (citing Ex.1020, 132); see also id.

9137-140.
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Ex.1005, Figure 9E (annotated).
f. [1.5] wherein a voltage that is the difference between
the first voltage potential and the second voltage
potential is generated by Casimir phenomenon based

on arrangement of the conductive antenna between the
first conductive wall and the second conductive wall.

Moddel-812 discloses the return lead for “this device” (“the battery”) is
connected to one or both of “the outer metal layers, M and M»” (“the first conductive
wall and the second conductive wall”) through which there is “a charge flow [which]
produces a current that provides power to an external element or device.” Ex.1006,

[0088]. APOSITA would have understood that such a current is a result of “a voltage
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that is the difference between the first voltage potential and the second voltage
potential.” Ex.1003, q146.

Moddel-812 explains that this “device” (“battery”) “use[s] an asymmetry in
quantum vacuum fluctuations with respect to an electronic device to drive a flow of
energy or particles or waves across the electronic device” which additionally
confirms that the afore-mentioned “current” is a result of “a voltage that is the
difference between the first voltage potential and the second voltage potential.”
Ex.1006, [0005]; Ex.1003, q147.

Additionally, Moddel-812 discloses that the “Casimir phenomenon”
“generate[s]” “[the] voltage that is the difference between the first voltage potential
and the second voltage potential” and is “based on arrangement of the conductive
antenna between the first conductive wall and the second conductive wall” for the
reasons below.

Figure 9E depicts a geometric structure (e.g., “arrangement”) of this device
in which “a transparent conductor” (“/a] conductive antenna’) is placed “in the
interior of the Casmir cavity” and bounded by “outer metal layers, M; and M>” (“the

first conductive wall and the second conductive wall’). Ex.1006, [0088].
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Ex.1006, Figure 9E (annotated); Ex.1003, 4149.
Therefore, for at least the above reasons, Moddel-812 discloses this claim element.
Ex.1003, 9150.

Furthermore, as Dr. Rodriguez explains, long before the 769 Patent, a POSITA
would have recognized that a three-conductor geometry (e.g., comprising “a first
conductive wall,” “a second conductive wall,” and “a conductive antenna’) in which
two of the conductors are at the same “first voltage potential” and the third conductor
is at “the second voltage potential” such that there is a “difference between the first
voltage potential and the second voltage potential,” was well-known in the art.
Ex.1003, 99 151, 67-70.
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Therefore, for at least these additional reasons, a POSITA would have

understood that Moddel-812 discloses this claim element. Ex.1003, q152.

2. Claim 20

As an initial matter, other than claim 20 reciting a method including steps for
“etching,” claim 20 is substantively similar to claim 1 (which recites a battery). Dr.
Rodriguez explains that at the time of the claimed invention, a POSITA would have
understood that etching involves the transfer of a pre-defined design pattern /
configuration / connections onto a substrate. Ex.1003, 9 62-66. Accordingly, the
above analysis of claim 1 is incorporated herein for claim 20 and specific disclosures
from the prior art relevant to the “etching” steps are additionally provided in the
explanation below. Ex.1003, q9153-154.

a. [20.0] A method for making a Casimir-effect powered
cell comprising:

As explained in [1.0], Moddel-812 discloses “a Casimir-effect powered cell
comprising:.”
Furthermore, for the reasons below, Moddel-812 discloses “/a] method for

making” such a cell.
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Device Fabrication. Two different processes were used to form the devices
[““/a] method for making a Casimir-effect powered cell’]. Submicron devices

were fabricated using a germanium shadow-mask (GSM) process. ...

Ex.1006, [0102].

e

Device overlap

FIG. 12A FIG. 12B

Ex.1006, Figures 12A and 12B; Ex.1003, 9156.

b. [20.1] etching a substrate to create a first conductive
wall on the substrate ... [and] etching the substrate to
create a second conductive wall on the substrate such
that the second conductive wall faces the first
conductive wall; and

As explained in [1.1], Moddel-812 discloses “a Casimir-effect powered cell”
including “outer metal layers, M1 and M>” (“a first conductive wall ... [and] a second
conductive wall”) and further “that the second conductive wall faces the first

conductive wall.” Ex.1003, q158.
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Additionally, Moddel-812 discloses “efching a substrate to create” “a [first /
second] conductive wall on the substrate.”
For example, Moddel-812 teaches the “etching” process in great detail:

Two different processes were used to form the devices. Submicron devices
were fabricated using a germanium shadow-mask (GSM) process
[“etching a substrate”]. Using a deep-ultraviolet stepper, a 250 nm wide
germanium bridge is formed over an SiO»-coated surface of a silicon wafer,
as depicted in FIG. 12A. First the nickel base electrode is evaporated under the
bridge from one side. This is followed by native NiOxgrowth at room
temperature, and then by conformal ALOsdeposited by sputtering. After the
insulator is formed, the palladium upper electrode is evaporated from the
opposite side. The resulting overlap of the two metals forms an ellipse with an
area of 0.02+0.006 pm?, as shown in FIG. 12B. After the germanium bridge
is removed, a transparent dielectric, spun-on polymethyl methacrylate
(PMMA) or sputtered SiO», is deposited to form an optical cavity over the
MIM structure. The dielectric layer is then coated with an aluminum mirror.
In addition to providing a reduced density of optical modes, the optical cavity
encapsulates and stabilizes the MIM structure, blocking further oxidation.
(Note that the use of PMMA to support the germanium bridge, as shown
in FIG. 12A, is independent of whether PMMA is also used in a subsequent

layer to form an optical cavity.)

Ex.1006, [0102] and Figures 12A and 12B; Ex.1003, 4159.
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Because Moddel-812’s “devices” include “outer metal layers, Mjand M;”
(“the first conductive wall [and] the second conductive wall”), a POSITA would
have understood that processes described “to form the devices” in Moddel-812
would be applicable “fo create” the “outer metal layers, Miand M>” (“the first

conductive wall [and] the second conductive wall”).

: H

Device overlap

FIG. 12A FIG. 12B

Ex.1006, Figures 12A and 12B; Ex.1003, 9160.

c. [20.2] etching the substrate to create a conductive
antenna disposed in a cavity gap that is a space
between the first conductive wall and the second
conductive wall, wherein the conductive antenna faces
the first conductive wall and the second conductive
wall,

As explained in [1.2], Moddel-812 discloses “a Casimir-effect powered cell”

including “a conductive antenna disposed in a cavity gap that is a space between the
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first conductive wall and the second conductive wall, wherein the conductive

antenna faces the first conductive wall and the second conductive wall.” Ex.1003,

q162.
Additionally, Moddel-812 discloses “etching the substrate’:

Two different processes were used to form the devices. Submicron devices
were fabricated using a germanium shadow-mask (GSM) process
[“etching the substrate]. Using a deep-ultraviolet stepper, a 250 nm wide
germanium bridge is formed over an SiO»-coated surface of a silicon wafer,
as depicted in FIG. 12A. First the nickel base electrode is evaporated under the
bridge from one side. This is followed by native NiOxgrowth at room
temperature, and then by conformal Al,Osdeposited by sputtering. After the
insulator is formed, the palladium upper electrode is evaporated from the
opposite side. The resulting overlap of the two metals forms an ellipse with an
area of 0.02+0.006 pm?, as shown in FIG. 12B. After the germanium bridge
is removed, a transparent dielectric, spun-on polymethyl methacrylate
(PMMA) or sputtered SiO», is deposited to form an optical cavity over the
MIM structure. The dielectric layer is then coated with an aluminum mirror.
In addition to providing a reduced density of optical modes, the optical cavity
encapsulates and stabilizes the MIM structure, blocking further oxidation.
(Note that the use of PMMA to support the germanium bridge, as shown
in FIG. 12A, is independent of whether PMMA is also used in a subsequent

layer to form an optical cavity.)

Ex.1006, [0102]; Ex.1003, q162.
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Because Moddel-812’s “devices” include ‘““a transparent conductor” (“/a/
conductive antenna’) “in the interior of the Casmir cavity,” a POSITA would have
understood that processes described “to form the devices” in Moddell-812 would
apply “to create” the “transparent conductor” (“/the] conductive antenna’).
Ex.1006, [0088]; Ex.1003, q163.

d. [20.3] wherein the first conductive wall and the second

conductive wall are etched to be electrically connected
and have a same first voltage potential, and

As explained in [1.3], Moddel-812 discloses “a Casimir-effect powered cell”
in which “the first conductive wall and the second conductive wall are ... electrically
connected and have a same first voltage potential.” Ex.1003, 9165.

Further, a POSITA would have understood that Moddel-812’s processes,
describing “/etching] the first conductive wall and the second conductive wall” as
explained in [20.1], results in “the first conductive wall and the second conductive

wall ... etched to be electrically connected and have a same first voltage potential.”

Ex.1003, §166.
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e. [20.4] wherein the conductive antenna is etched to have
a second voltage potential that is different from the
first potential.

As explained in [1.4], Moddel-812 discloses “a Casimir-effect powered cell”
in which “the conductive antenna ... [has] a second voltage potential that is different
from the first potential.” Ex.1003, §167.

Further, a POSITA would have understood that Moddel-812’s processes,
describing “/etching] the conductive antenna’ as explained in [20.2], results in “the
conductive antenna ... etched to have a second voltage potential that is different
from the first potential.” Ex.1003, 4168.

3. Claim 2

a. [2.0] The battery of claim 1, wherein the conductive
antenna comprises a flat block, and the flat block is at
least semi-transparent in at least a region of optical
frequencies.

Moddel-812 discloses an example illustrating that the “transparent conductor”

(“the conductive antenna”) “comprises a flat block.”
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Ex.1006, Figure 9E (annotated); Ex.1003, 4169.
Additionally, Moddel-812 explains that “[t]his transparent conductor [“the
conductive antenna’] does not block the optical modes, but can collect injected

b

charge flowing from at least one of the outer metal layers,” which meets the
requirement that it “is at least semi-transparent in at least a region of optical
frequencies.” Ex.1006, [0088]; see also [0041] and [0043] (“gap 325 [or, cavity

layer] may be filled with ... at least partially transparent optical material for at

least some wavelengths of electromagnetic radiation). Ex.1003, 4170.
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4. Claim 5

a. [S.0] The battery of claim 1, wherein the first
conductive wall comprises a material selected from the
group consisting of gold (Au), silver (Ag), platinum
(Pt), aluminum (Al), copper (Cu), palladium (Pd),
iridium (Ir), titanium nitride (TiN), molybdenum
(Mo), silicon (Si), and graphene.

Moddel-812 discloses “[the] device” (“the battery”) comprising “a conductive

79 ¢¢

layer,” “wherein the conductive layer comprises a metal, [such as outer metallic layer
M (“the first conductive wall”)] nichrome, nickel, silver, copper, or graphene.”
Ex.1006, [0120] and [0130]; Ex.1003, 9172.

S. Claim 6

a. [6.0] The battery of claim 1, wherein the first
conductive wall comprises a doped semiconductor of a
first polarity, and the conductive antenna comprises a
doped semiconductor of a second polarity that is
opposite of the first polarity.

First, Moddel-812 teaches “the conductive antenna comprises a doped
semiconductor.” Moddel-812 expressly teaches the use of “doped PEDOT:PSS”
(e.g., “a doped semiconductor”) “for the transparent conductor.” Ex.1006, [0080]-
[0083]; Ex.1003, 9174 (citing Ex.1018, 014911-1 (identifying “PEDOT:PSS is a ...
p-type semiconductor’)).

Second, for the reasons below, Moddel-812 teaches “the first conductive wall

comprises a ... semiconductor.”
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Moddel-812 teaches “a first conductive layer” (“the first conductive wall”),

29 (13

such as “conductive layer 305” in Figure 3 “comprises” “semiconductor[]”
(“semiconductor”) and further that “semiconductors have ... Seebeck coefficients.”
Ex.1006, [0042] and [0064]; Ex.1003, 9176.

Moddel-812 teaches that the Seebeck coefficient, which 1s used to

characterize “a ... semiconductor,” having a positive or negative polarity:

a first conductive layer [“the first conductive wall’] [comprises a ...
semiconductor] having a first Seebeck coefficient of one polarity [“a first
polarity”] ... and ... a second conductive layer [e.g., “the conductive
antenna’] [comprises a doped semiconductor] that has a second Seebeck
coefficient of opposite polarity as the first Seebeck coefficient [“a second

polarity that is opposite of the first polarity”].

Ex.1003, 9177-179 (citing Ex.1006, [0009], [0011], [0064] and [0135];
Ex.1019, 3).

To the extent one asserts Moddel-812 does not expressly disclose that the

99 (13

“semiconductor” ‘“‘comprise[d]” in ‘“the first conductive wall” is a “doped
semiconductor,” as Dr. Rodriguez explains, it would have been obvious to a POSITA
to use a doped semiconductor as the material of “the first conductive layer” (“the

first conductive wall”) because of the following reasons: (1) it would result in larger

voltages produced by the device, (2) it would lead to greater efficiency based on
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more free electrons, and (3) it would reduce the likelihood of electrical shorting.

Ex.1003, 99180-187 (citing Ex.1006, [0009], [0011], [0052], [0064], and [0082]-

[0083]).

6. Claim 7

a.

[7.0] The battery of claim 1, wherein an intervening
space between the first conductive wall and the
conductive antenna comprises a material selected from
a group consisting of a gas dielectric, a liquid dielectric,
and a solid dielectric.

Moddel-812 discloses “[the] device” (“the battery”) comprising “a Casimir

cavity” (“‘an intervening space between the first conductive wall and the conductive

antenna’”) “formed ... using” (“comprises”) “a dielectric stack” (“a material... [such

as] ... a solid dielectric”), e.g., formed using layers of S102 and A1203. Ex.1003,

€188 (citing Ex.1006, [0045].

7. Claim 8

a.

[8.0] The battery of claim 1, wherein an intervening
space between the first conductive wall and the
conductive antenna is a solid dielectric that is selected
from a group consisting of silicon dioxide (SiO2),
aluminum oxide (A1203), tantalum pentoxide (Ta205),
cerium oxide (CeO2), hafnium oxide (HfO2), Niobium
pentoxide (Nb20S5), Niobium dioxide (NbO2), titanium
dioxide (TiO2), titanium oxide (TiO or Ti305),
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Yttrium oxide (Y203), zirconium dioxide (ZrO2), and
zirconium oxide (ZrO).

Moddel-812 discloses “[the] device” (“the battery”) comprising “a Casimir
cavity” (“‘an intervening space between the first conductive wall and the conductive
antenna’) “formed ... using” (“is”) “a dielectric stack™ (e.g., comprising “a solid
dielectric”) of “Si0O2 and ALLOs.” Ex.1003, 9190 (citing Ex.1006, [0045]).

8. Claim 10

a. [10.0] The battery of claim 1, wherein a width of the
conductive antenna along a width of the cavity gap is
not less than half of the width of the cavity gap.

For example, Moddel-812 discloses that “the transparent conductor layer”
(“the conductive antenna’) which forms “much of the optically transparent medium
of the cavity” has “a thickness” (“‘a width of the conductive antenna along a width
of the cavity gap”) of “10 nm to 2 um” and that “the transport layer” (“the cavity
gap”) has a thickness of from “0.3 nm to 50 nm.” Ex.1006, [0080] and [0140]. As
Dr. Rodriguez explains, a POSITA would have understood these disclosures to
suggest that the transparent conductor disposed within the Casimir cavity to have
any manufacturable proportion of the Casimir cavity width, including proportions of

half or more. Ex. 1003 99 192-193 (citing Ex.1006, [0080] and [0140]).
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9. Claim 14

a. [14.0] The battery of claim 1, wherein the battery
comprises an array of Casimir cells,

b. [14.1] wherein the array of Casimir cells is grouped
into a plurality of groups of Casimir cells, each group
comprising a plurality of Casimir cells,

c. [14.2] wherein the groups of Casimir cells are
connected in parallel to one another, and

d. [14.3] wherein the plurality of Casimir cells within
each group are connected in series to one another.

Moddel-812 teaches multiple devices [e.g., comprising “the array of Casimir
cells ... grouped into a plurality of groups of Casimir cells”’] can be electrically
connected to one another [“the plurality of Casimir cells within each group™] ... in
a laterally adjacent configuration [“connected in series”]. ... Alternatively, or in
addition, multiple devices [e.g., comprising “the groups of Casimir cells”] can be
electrically connected to one another ... in a vertically adjacent configuration
[“connected in parallel”’]. Ex. 1003, 99 194-195 (citing Ex.1006, [0008] and

Ex.1020, 3).
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10. Claim 15

a.

[15.0] The battery of claim 1, wherein the battery
comprises an array of Casimir cells,

[15.1] wherein the array of Casimir cells is grouped
into a plurality of groups of Casimir cells, each group
comprising a plurality of Casimir cells,

[15.2] wherein the groups of Casimir cells are
connected in series to one another, and

[15.3] wherein the plurality of Casimir cells within
each group are connected in parallel to one another.

Moddel-812 teaches multiple devices [e.g., comprising “the array of Casimir

cells ... grouped into a plurality of groups of Casimir cells”] can be electrically

connected to one another [e.g., comprising “the groups of Casimir cells”] ... in a

laterally adjacent configuration [“connected in series”]. ... Alternatively, or in

addition, multiple devices [e.g., comprising “the plurality of Casimir cells within

each group”] can be electrically connected to one another ... in a vertically adjacent

configuration [“connected in parallel’]. Ex.1006, [0008]; Ex.1003, 9197.

11. Claim 16

a.

[16.0] The battery of claim 1, wherein the first
conductive wall, the second conductive wall, and the
conductive antenna are disposed horizontally with
respect to a substrate on which the Casimir cell is
disposed.

Moddel-812 illustrates an example “device” (“battery”) comprising “base

electrode™ (“the first conductive wall”), “metal mirror” (“the second conductive
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wall”) “and” “transparent conductor” (“the conductive antenna”) “disposed

horizontally with respect to ‘“‘a substrate” (“a substrate™).

N

Electrical
contacts

Casimir
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FIG.7

Ex.1006, Figure 7; see also Ex.1006, [0080]; Ex.1003, 9200.

12. Claim 17

a. [17.0] The battery of claim 16, wherein the conductive
antenna is a grid.

Initially, the 769 Patent describes “a horizontal Casimir cell on a substrate
(412) where the conductive antenna (406) is a grid [that] ... includes holes (414)”
which “enable a larger surface area for the conductive antenna and thus a larger
current generated by the Casimir cell.” See generally Ex.1001, 7:52-61 and Figure

4B.
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Ex.1001, Figure 4B; Ex.1003, §201.

As explained in claim 16, Moddel-812 provides an example of a horizontal
configuration disposed on a substrate and explains that “[sJuch a configuration has
an advantage that a much larger area can be used to produce the current.”
Ex.1006, [0069]; Ex.1003, 9202.

To the extent one may assert that Moddel-812 does not expressly disclose the
“transparent conductor” (“the conductive antenna’) “is a grid,” it would have been
obvious to a POSITA to use a grid-shaped transparent conductor because it would

result in a greater surface area, which is one of Moddel-812’s goals, as explained
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above. Id. 9203. As Dr. Rodriguez explains, a POSITA would have understood that
a greater conducting surface area of a grid-shaped transparent conductor (compared
to e.g., a pillar- or slab-shaped conductor) would lead to a larger current and
therefore provide greater power “to an external element or device.” Ex.1006, [0088].
And, even further, a POSITA would have understood a grid-shaped conductor /
antenna is aligned with the teachings of the contemporaneous art. Ex.1003, 4204
(citing Ex.1017, Abstract (describing an antenna] array structure comprising “[a]
waffle grid mounted on top ... to increase effective aperture areas and reduce grating
lobes™)).

13. Claim 19

a. [19.0] The battery of claim 1, wherein the Casimir cell
is exposed to light.

Moddel-812 discloses “[a] device[] incorporating Casimir cavities” (“a
battery that comprises ... Casimir-effect powered cells (Casimir cells)”) including
“[a] transparent conductor” (“the conductive antenna’) which “does not block the
optical modes,” and that the “cavity layer comprises a material having a
transmittance of greater than 20% for at least some wavelengths of light from 100
nm to 10 um,” which therefore meets “the Casimir cell is exposed to light”

requirement. Ex.1006, [0088] and [0142]; Ex.1003, 4206.
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C. Ground 3: The combination of Moddel-812 and White renders
obvious claims 1-20.

1. The “Moddel-812/White” Combination

For the reasons below and those provided infra §VIIL.D.1, it would have been
obvious to a POSITA to incorporate White’s teachings relating to Casimir cavity
geometries when designing Casimir cells such as those taught in Moddel-812, for
example, in order to optimize the geometry of the cavity and internal conductive
structures that influence Casimir-effect interactions. Doing so would enable the
resulting Casimir-energy devices to benefit from White’s modeling and analysis of
how cavity geometry affects Casimir forces. Ex.1003, 4208.

Both references are analogous art to the 769 Patent. First, both references are
directed toward the same field of endeavor by the 769 Patent—Casimir-effect
powered devices and structures designed to harness or manipulate vacuum-
fluctuation energy within conductive cavities. Ex.1001, Abstract. Second, both
references are and reasonably pertinent as the problem addressed by the 769
Patent—voltage generated by Casimir phenomenon based on geometries of
conductive structures. Id; Ex.1003, 9209.

For example, White analyzes Casimir-effect behavior within engineered
cavity geometries and describes conductive structures arranged between opposing

conductive surfaces to influence Casimir energy distributions. Ex.1005, Abstract.
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White explains that the geometry and placement of conductive structures within a
cavity affects the resulting energy distribution and electromagnetic behavior within
the cavity to produce detectable electrical potentials associated with Casimir
interactions. /d; Ex.1003, 9210.

Similarly, Moddel-812 describes Casimir-effect powered devices comprising
conductive surfaces separated by a cavity gap. Because both references address the
design and configuration of conductive structures within Casimir cavities to
influence resulting energy behavior, a POSITA would have considered both
references when seeking to design or improve Casimir-effect powered cells.
Ex.1003, 9211.

Second, a POSITA would have been motivated to combine the teachings of

White and Moddel-812 because White focuses on the principles/theory of Casimir

geometry design and Moddel-812 provides practical Casimir cell implementation
techniques. For example, White analyzes Casimir-effect interactions in cavities
having customized internal geometries using worldline numerical simulations.
White explains that introducing conductive structures within a cavity influences
Casimir energy distributions and resulting forces or potentials within the cavity.

Ex.1005, p.1; Ex.1003, 9212.
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Therefore, White’s guidance regarding how internal conductive structures
(e.g., their configuration and placement) positioned between conductive surfaces
affect the resulting Casimir energy distribution would enhance a POSITA’s
understanding of Casimir cell structures (e.g., Moddel-812’s Casimir cell
embodiment having a transparent conductor in the interior of a Casmir cavity).
Specifically, a POSITA would have understood that combining White’s teachings in
Moddel-812’s Casimir cell structures would improve Moddel-812’s Casimir cell by
providing increased charge flow (or, equivalently increased current) to an external
element or device. Ex.1006, [0088]; Ex.1003, 4213.

Moddel-812, by contrast, describes practical device implementations for
harvesting electrical energy from Casimir interactions and discloses details of
fabrication methods (including etching) to design devices comprising Casimir cells.
Ex.1006, [0101]-[0102]. Therefore, while White focuses on theoretical and
analytical modeling of Casimir cells, Moddel-812 provides detailed practical
implementations and structures of Casimir-effect powered cells capable of
generating electrical potential differences. Ex.1003, §214.

A POSITA would have understood that combining the teachings of White and
Moddel-812 involves applying known design principles regarding Casimir cavity

geometry to known Casimir-effect device structures. Both references rely on the
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same physical phenomenon—the Casimir effect arising from vacuum fluctuations
between conductive surfaces—and both involve conductive structures arranged
within cavity gaps. Ex.1005, Abstract; Ex.1006, Abstract; and Ex.1003, §215.

Accordingly, implementing White’s cavity geometries within Moddel-812’s
Casimir cell structures would have represented the application of known design
principles to a known device architecture, yielding predictable results. Because both
references rely on the same physical phenomenon, a POSITA would have had a
reasonable expectation that implementing White’s cavity geometries within Moddel-
812’s device structures would operate as expected. Ex.1003, 4216.

Further, because both references recognize that geometric parameters of the
cavity structure (e.g., geometries of Casimir cells and conductive structures placed
therein) influence device performance in producing electric potential / charge flow
(Ex.1005, Abstract and Ex.1006, [0088]), a POSITA designing Casimir-effect energy
harvesting cells would have been motivated to optimize those parameters to improve
such charge flows. Applying White’s teachings regarding cavity geometries to the
device structures disclosed in Moddel-812 would therefore represent the routine
optimization of known design parameters to improve device performance (e.g.,

electric potential / charge flow). Ex.1003, q217.
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Moreover, both references describe conductive cavity structures that may be
fabricated using conventional microfabrication techniques. Accordingly,
implementing White’s geometries within Moddel-812’s device architecture would
have been well within the skills of POSITAs working in microelectromechanical
systems (MEMS), nanofabrication, and Casimir-effect device engineering.
Practitioners in such fields routinely modify structural geometries—including cavity
dimensions, electrode placement, and internal conductive elements—to improve
device performance. Ex.1003, q218.

Implementing White’s teachings within the Casimir cell architectures
disclosed in Moddel-812 would require only routine design modifications. Moddel-

812 already teaches two different fabrication processes to form the devices.
Ex.1006, [0102] and Figures 12A and 12B. A POSITA would therefore understand
that modifying the geometry or configuration of such conductive structures in
accordance with White’s teachings would involve only routine engineering
adjustments to known microfabrication designs. E.g., the 769 Patent admits that

deep reactive ion etching equipment was commonly used in the semiconductor

industry. Ex.1001, 5:59-63; Ex.1003, 9219.
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2. Claims 1-20

Moddel-812 and White, individually and in a combination, teach(es) or
suggest(s) all of the elements of claims 1-20 for the same reasons demonstrated

above with respect to Grounds 1 and 2, as incorporated below. Ex.1003, 9220.

Claims Taught or Suggested by
1 Moddel-812 (See Ground 2) and White (See Ground 1)
20 Moddel-812 (See Ground 2) and White (See Ground 1)
3-4,9,11-13, 18 White (See Ground 1)
2,5-8, 10, 14-17, Moddel-812 (See Ground 2)
and 19

D. Ground 4: The combination of White and Moddel-812 renders
obvious claims 1-20.

1. The “White/Moddel-812” Combination

For the reasons below and those provided supra §VIII.C.1, it would have been
obvious to a POSITA to incorporate Moddel-812’s teachings relating to device
fabrication architectures when implementing Casimir cavity geometries such as
those analyzed in White, for example, in order to realize those geometries in practical
microfabricated Casimir-effect devices. Doing so would have been a predictable
application of known semiconductor fabrication processes to structures governed by
well-understood Casimir-effect physics. Ex.1003, 9221.
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White, Moddel-812, and the 769 Patent are analagous art or the reasons

already demonstrated above. §VIII.C.1; Ex.1003, 4222.

A POSITA would have recognized to implement White’s Casimir cells based
on Moddel-812’s teachings of structural configurations / semiconductor fabrication
methodologies. Because White demonstrates that Casimir energy behavior depends
on the arrangement and type of materials of conductive structures within a cavity, a
POSITA designing Casimir-based energy devices would have sought to implement
such geometries using Moddel-812’s teachings of practical device architectures in
the micron or sub-micron regime, which is exactly the scale associated with MEMS
devices and Casimir cells capable of generating electrical output. Ex.1003, 4223.

Moddel-812 provides exactly such device architectures. By incorporating
Moddel-812’s conductive wall structures, various type of internal conductive
elements, electrical configurations, and fabrication techniques into the cavity
geometries analyzed in White, a POSITA would have been able to convert the
Casimir energy distributions identified in White into usable electrical potentials.
Ex.1003, 9224.

Implementing Moddel-812’s structural teachings within the cavity geometries
analyzed in White would have required only routine engineering modifications.

Both references involve conductive structures arranged within nanoscale cavities
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and rely on the same physical phenomenon—the Casimir effect arising from
quantum vacuum fluctuations between conductive surfaces. Ex.1003, 4225.

Because Moddel-812, just like White, already discloses conductive walls,
cavity gaps, and internal conductive structures capable of producing electrical
potentials from Casimir interactions, incorporating Moddel-812’s structural
teachings into the cavity geometries analyzed in White would involve only
straightforward design choices regarding placement, configuration, and type of
conductive elements within the cavity. Ex.1003, 4226.

Accordingly, incorporating Moddel-812’s conductive wall and internal
conductive element configurations into the Casimir cavity geometries analyzed in
White would have been well within the ordinary skill of practitioners in the field and
would have been expected to operate according to the same Casimir-effect principles
described in both references. Ex.1003, 4227.

Accordingly, a POSITA would have recognized that combining the references
would yield predictable benefits. Specifically, the resulting device would incorporate
the geometrical Casimir structures studied in White together with the energy-
harvesting architecture disclosed in Moddel-812, enabling the Casimir interactions
described by White to produce electrical output as described in Moddel-812.

Ex.1003, 9228.
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2. Claims 1-20

White and Moddel-812, individually and in a combination, teach(es) or
suggest(s) all of the elements of claims 1-20 for the same reasons demonstrated

above with respect to Grounds 1 and 2, as incorporated below. Ex.1003, 4229.

Claims Taught or Suggested by
1 White (See Ground 1) and Moddel-812 (See Ground 2)
20 White (See Ground 1) and Moddel-812 (See Ground 2)
3-4,9,11-13, 18 White (See Ground 1)
2,5-8, 10, 14-17, Moddel-812 (See Ground 2)
and 19

IX. CONCLUSION

Claims 1-20 of the 769 Patent are unpatentable for the reasons discussed
above.

Dated: September 3, 2026 Respectfully Submitted,

/Alexander P. Ott/
Alexander P. Ott
Reg. No. 63,110
Winston Taylor LLP
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CLAIM LISTING

Claim 1

[1.0]

A battery that comprises a Casimir-effect powered cell (Casimir cell), the
Casimir cell comprising:

[1.1]

a first conductive wall; [and] a second conductive wall that faces the first
conductive wall; and

[1.2]

a conductive antenna disposed in a cavity gap that is a space between the
first conductive wall and the second conductive wall, wherein the
conductive antenna faces the first conductive wall and the second
conductive wall,

[1.3]

wherein the first conductive wall and the second conductive wall produce
a same first voltage potential,

[1.4]

wherein the conductive antenna produces a second voltage potential that
is different from the first voltage potential, and

[1.5]

wherein a voltage that is the difference between the first voltage potential
and the second voltage potential is generated by Casimir phenomenon
based on arrangement of the conductive antenna between the first
conductive wall and the second conductive wall.

Claim 2

[2.0]

The battery of claim 1, wherein the conductive antenna comprises a flat
block, and the flat block is at least semi-transparent in at least a region
of optical frequencies.

Claim 3

[3.0]

The battery of claim 1, wherein the conductive antenna comprises a
plurality of antenna elements that are electrically connected to one
another and have the second voltage potential, and

[3.1]

wherein one or more of the plurality of antenna elements are pillars

Claim 4

[4.0]

The battery of claim 1, wherein, from a cross-sectional view of the
Casimir cell perpendicular to a plane of substrate on which the Casimir
cell is disposed, one or more of the plurality of antenna elements have a
round, rectangular, or prismatic shape.

Claim 5

[5.0]

The battery of claim 1, wherein the first conductive wall comprises a
material selected from the group consisting of gold (Au), silver (Ag),
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platinum (Pt), aluminum (Al), copper (Cu), palladium (Pd), iridium (Ir),
titanium nitride (TiN), molybdenum (Mo), silicon (Si), and graphene.

Claim 6

[6.0]

The battery of claim 1, wherein the first conductive wall comprises a
doped semiconductor of a first polarity, and the conductive antenna
comprises a doped semiconductor of a second polarity that is opposite of
the first polarity.

Claim 7

[7.0]

The battery of claim 1, wherein an intervening space between the first
conductive wall and the conductive antenna comprises a material
selected from a group consisting of a gas dielectric, a liquid dielectric,
and a solid dielectric.

Claim 8

[8.0]

The battery of claim 1, wherein an intervening space between the first
conductive wall and the conductive antenna is a solid dielectric that is
selected from a group consisting of silicon dioxide (Si102), aluminum
oxide (Al203), tantalum pentoxide (Ta205), cerium oxide (CeO2),
hatnium oxide (HfO2), Niobium pentoxide (Nb205), Niobium dioxide
(NbO2), titanium dioxide (TiO2), titanium oxide (TiO or Ti305),
Yttrium oxide (Y203), zirconium dioxide (ZrO2), and zirconium oxide
(ZxO).

Claim 9

[9.0]

The battery of claim 1, wherein the cavity gap has a width of not more
than 10 micrometers.

Claim 10

[10.0]

The battery of claim 1, wherein a width of the conductive antenna along
a width of the cavity gap is not less than half of the width of the cavity

gap.

Claim 11

[11.0]

The battery of claim 1, wherein a first distance between the conductive
antenna and the first conductive wall i1s the same as a second distance
between the conductive antenna and the second conductive wall.

Claim 12

[12.0]

The battery of claim 1, wherein the first conductive wall, the second
conductive wall, and the conductive antenna contain the same material.
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Claim 13
[13.0] The battery of claim 1, wherein the first conductive wall, the second
conductive wall, and the conductive antenna are disposed vertically with
respect to a substrate on which the Casimir cell is disposed.
Claim 14
[14.0] The battery of claim 1, wherein the battery comprises an array of Casimir
cells,
[14.1] wherein the array of Casimir cells is grouped into a plurality of groups
of Casimir cells, each group comprising a plurality of Casimir cells,
[14.2] wherein the groups of Casimir cells are connected in parallel to one
another, and
[14.3]  wherein the plurality of Casimir cells within each group are connected in
series to one another.
Claim 15
[15.0] The battery of claim 1, wherein the battery comprises an array of Casimir
cells,
[15.1] wherein the array of Casimir cells is grouped into a plurality of groups
of Casimir cells, each group comprising a plurality of Casimir cells,
[15.2] wherein the groups of Casimir cells are connected in series to one
another, and
[15.3] wherein the plurality of Casimir cells within each group are connected in
parallel to one another.
Claim 16
[16.0] The battery of claim 1, wherein the first conductive wall, the second
conductive wall, and the conductive antenna are disposed horizontally
with respect to a substrate on which the Casimir cell is disposed.
Claim 17
[17.0] The battery of claim 16, wherein the conductive antenna is a grid.
Claim 18
[18.0] The battery of claim 1, wherein the Casimir cell comprises a c-shape wall
that comprises the first conductive wall and the second conductive wall,
[18.1] wherein the first conductive wall and the second conductive wall are
opposite walls of the c-shape wall, and
[18.2] wherein the conductive antenna is disposed inside the c-shape wall in
between the first conductive wall and the second conductive wall.
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Claim 19

[19.0]

The battery of claim 1, wherein the Casimir cell is exposed to light.

Claim 20

[20.0]

A method for making a Casimir-effect powered cell comprising:

[20.1]

etching a substrate to create a first conductive wall on the substrate; [and]
etching the substrate to create a second conductive wall on the substrate
such that the second conductive wall faces the first conductive wall; and

[20.2]

etching the substrate to create a conductive antenna disposed in a cavity
gap that is a space between the first conductive wall and the second
conductive wall, wherein the conductive antenna faces the first
conductive wall and the second conductive wall,

[20.3]

wherein the first conductive wall and the second conductive wall are
etched to be electrically connected and have a same first voltage
potential, and

[20.4]

wherein the conductive antenna is etched to have a second voltage
potential that is different from the first potential.
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