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L. INTRODUCTION

SolarEdge Technologies Ltd. (“Petitioner”) filed a petition, Paper 2
(“Petition” or “Pet.”), to institute an inter partes review of claims 1-13 and
20 (the “challenged claims™) of U.S. Patent No. 8,937,822 B2 (“the *822
patent”). 35 U.S.C. § 311. Having filed multiple petitions, Petitioner also
filed a paper styled “Petitioner’s Petition Ranking And Explanation Of
Material Differences Between Petitions.” Paper 3 (“Ranking”). Koolbridge
Solar, Inc. (“Patent Owner”) filed a Preliminary Response, Paper 7 (“Prelim.
Resp.”), contending that the Petition and all of Petitioner’s other petitions
concerning the ’822 patent should be denied as to all challenged claims. We
have jurisdiction under 35 U.S.C. § 314, which provides that an inter partes
review may not be instituted unless the information presented in the Petition
“shows that there is a reasonable likelihood that the petitioner would prevail
with respect to at least 1 of the claims challenged in the petition.”

A decision to institute under § 314 may not institute on fewer than all
claims challenged in the petition. SAS Inst., Inc. v. lancu, 138 S. Ct. 1348,
1359-60 (2018). In addition, per Board practice, if the Board institutes trial,
it will “institute on all grounds in the petition.” PTAB Consolidated Trial
Practice Guide, 5-6 (Nov. 2019); see also PGS Geophysical AS v. lancu,
891 F.3d 1354, 1360 (Fed. Cir. 2018) (interpreting the statute to require “a
simple yes-or-no institution choice respecting a petition, embracing all
challenges included in the petition™).

Having considered the arguments and the associated evidence
presented in the Petition and the Preliminary Response, for the reasons

described below, we institute inter partes review.
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II. REAL PARTIES IN INTEREST

Petitioner identifies itself (SolarEdge Technologies, Ltd.) as the sole
real party-in-interest. Pet.i.! Patent Owner identifies itself (Koolbridge
Solar, Inc.) as the sole real party-in-interest. Paper 5, 2.

[II. RELATED MATTERS

The Petition states that the 822 patent is asserted in the following
litigation: Koolbridge Solar, Inc. v. SolarEdge Technologies, Inc., No. 1:20-
cv-01374-MN (D. Del.). Pet. 1. Petitioner notes that after being notified of
Petitioner’s intent to file petitions for inter partes review of the *822 patent,
Patent Owner voluntarily dismissed its lawsuit without prejudice. Pet. 1i; see
also, Paper 5, 2.

IV. THE °822 PATENT

The 822 patent relates to DC to AC converters for electric power
systems that may be of particular interest in solar energy systems. Ex. 1001,
1:5-9. The ’822 patent describes a first implementation in which a
waveform generator is based on expressing the desired output voltage
waveform as a series of numerical samples in a number base. Id. at 3:17-20.
Each sample is expressed as a plurality of digits in the number base. Id. at 3:
20-22. One or more high frequency, bi-directional, isolating DC to DC
converters convert input DC power at a first voltage to a series of relatively
floating DC output voltages. Id. at 3:22-24. The floating DC output
voltages are in the same ratio to one another as powers of the number base.
Id. at 3:24-26. Switches connected to each of the floating DC supplies are

controlled according to a corresponding digit of the numerical sample to

! Referring to the second set of pages of the Petition numbered with Roman
Numerals (Mandatory Notices)
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generate a corresponding floating output voltage waveform. Id. at 3:26-29.
The floating output waveforms are then directly connected in series to form
the desired power output waveform having the desired repetition frequency,
thereby eliminating the need for low-frequency transformers or other
weighting means. /d. at 3:26-33.

Figure 1 of the *822 patent is reproduced below.
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Figure 1 above is a block diagram of one implementation the DC-AC load
converter of the 822 patent. Ex. 1001, 5:33-34, 6:17-18. As an example,
ten, 12 volt rechargeable batteries connected in series can be used to form
120 V DC input 100. Id. at 6:18-20. The apparatus of Figure 1 generates a
120 V AC output at terminals 150; one of these terminals may be connected
to a grounded conductor or neutral of the AC load. /d. at 6:20-23.

As shown in Figure 1, bi-directional DC-DC converter 110 converts

DC input 100 to a number of floating DC output voltages. Id. at 6:23-24.
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The inverter AC output waveform to be generated is represented as a
sequence of numerical samples. /d. at 6:41-43. Each numerical sample
value is expressed with four digits in the ternary number system, T1-T4,
where Ti (i=1 . . . 4) can take on only one of three values (-1, 0, or +1).
Therefore, in addition to the DC input, floating DC-DC converter 110
generates 3 corresponding DC floating supplies with ratios of 1:1/3:1/9:1/27,
resulting in floating DC voltages of 40 volts, 13.33 volts and 4.44 volts,
when the source is 120 Volts DC. Id. at 6:41-52. As the sum of the DC
input and all the outputs of the DC-DC converter is 177.77, the peak AC
output is 177.77 volts, which corresponds to a useful sine wave output of
125.7 volts rms. Id. at 6:54-57. Other scaling is possible. See id. at
6:60-7:6.

The floating DC input and the floating DC outputs from converter 110
each feed respective polarity reversing switches 120a-120d that are directly
connected in series to AC output 150 and controlled by opto-isolated driver
200, so that “by either inverting the selected polarity of each DC supply or
not, or not selecting it, in accordance with a respective one of the ternary
digits T4, T3, T2, T1, the series-connected output can be any of the 81
values (120T4+40T3+13.33T2+4.44T1) volts.” See id. at 6:25-30, 7:7-16.
“In order to generate a 60 Hz step-approximation to a 125.7 volt rms
sinewave, the switches are controlled to select sequentially among the 34=81
possible voltage levels from -177.77 to +177.7 7 volts and back again,
repetitively in the proper sequence and at the proper times,” 1.e.
2x81x60=9720 level changes per second. Id. 7:39-45; 8:38-41.

A common characteristic among the embodiments of the invention is
that “a common-mode AC signal is created in-phase on both the positive and

negative DC input terminals and on all DC conductors.” Ex. 1001, 4:46—49.
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In a single-phase application, the common-mode AC signal is at the same
frequency as the output frequency; in a three-phase application, the common
mode frequency is three times the output frequency; in a quadrature case, the
common mode frequency is twice the AC output frequency. Id. at 4:49-53.
Detecting AC leakage current at the common mode frequency is easier than
detecting a DC leakage current, making detection such DC leakage current
easier. /d. at 4:53-56.

Figure 16 of the *822 patent reproduced below shows a 3-phase grid
inverter. Ex. 1001, 5:60-61, 26:35-36.

FIGURE 16: INVENTIVE 3-PHASE GRID INTERTIE INVERTER
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In Figure 16, the DC input is applied to three half-bridges that connect either
DC+ or DC- through an LC smoothing filter to each of three-phase outputs
a, b, and c, e.g., a 120/208 utility connection with a neutral, preferably a
utility transformer with a Y-configured secondary to accommodate RFI filter

capacitors to decouple RF interference to neutral rather than to ground. See

id. at 26:36—46.
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Figure 23 reproduced below shows the inverter voltage waveforms at
the output to the utility and on the input DC+ and DC- lines. Id. at
26:57-58.

Figure 23: 3-phase inverter waveforms
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Operating the switches according to specific logic “causes a common-mode
AC signal to appear in-phase on DC terminals with a frequency of three
times the AC output frequency of the inverter, that is 180 Hz for an output
frequency of 60 Hz.” See id. at 26:57-27:8 (describing the specific
switching logic for operating the half-H bridges). The 180 Hz common
mode signal is almost a sine wave. Id. at 27:59. See also, id. at 27:20-28:21
(discussing details of grid tie operation). The presence of an AC component
on the DC terminals “facilitates detection of ground leakage faults on the
DC side,” e.g., “[1]f the inverter is connected to the utility via a regular two-
pole AC GFI breaker, any leakage path on the DC side will result in a 60 Hz
imbalance current between neutral and hot on the AC side, thus tripping the

breaker.” See id. at 25:42-48.
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V. ILLUSTRATIVE CLAIM
Claim 1, reproduced below with the paragraph designations used in
the Petition, is representative of the subject matter of the challenged claims
of the 822 patent

I[A]. DC to AC conversion apparatus for converting power from
a DC Source to produce an power output waveform at a first
repetition frequency, comprising

[1B-1C] a set of at least one live AC output terminals, at
least one output terminal designated as a ground,
neutral or reference potential terminal;

[1D] a floating DC power source having a positive and a
negative terminal connected respectively to the
positive and negative DC input terminals of a DC to
AC converter,

[1E] wherein the DC to AC converter causes (1) an AC
output waveform at said first repetition frequency and
having a voltage relative to one of said at least one
ground, neutral or reference potential terminals to
appear with a unique phase at each of a number N at
least equal to one of said set of live AC output
terminals, and

1[F] [wherein the DC to AC converter causes:] a common-
mode voltage waveform at a second repetition
frequency to appear relative to one of said at least one
ground, neutral or reference potential terminals and in
the same phase on both of said positive and negative
terminals of said DC power source, wherein the second
repetition frequency is a multiple equal to the same said
number N of said first repetition frequency.

VI. ASSERTED GROUNDS
Petitioner asserts that claims 1-13 and 20 would have been

unpatentable on the following grounds:
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Claim(s) Challenged 35US.C. § Reference(s)

1-3, 8-10 102 Tracy?

1-3, 8-10 103 Tracy

4,11 103 Tracy, Fujimoto?

6, 20 103 Tracy, De*

7 103 Tracy, Bond®

5,12, 13 103 Tracy, Suzuki,’ Ball’
VII. MULTIPLE PETITIONS

A. Introduction

Petitioner filed three petitions citing different references against the
challenged claims. Petitioner’s chart showing its ranking of Petitions is

reproduced below. Ranking 1.

Rank | Petition Primary Reference(s) | Claims
A-1 | IPR2022-00007 (Petition 1) | Tracy 1-13, 20
A-2 | IPR2022-00010 (Petition 4) | Suzui 14-19
B-1 | IPR2022-00008 (Petition 2) | Mori 1-13, 20
B-2 | IPR2022-00011 (Petition 5) | Fujimoto 14-19
C-1 | IPR2022-00009 (Petition 3) | Schmidt 1-13, 20
C-2 | IPR2022-00012 (Petition 6) | Mirafzal 14-19

In this Decision, we consider Petitioner’s ranking of Petitions 1, 2,
and 3. Petitioner identifies the challenged claims as the Group 1 claims.

Ranking 1. For [IPR2022-00007 (the instant Petition, referred to by

Petitioner as Petition 1), Petitioner identifies Tracy as the primary reference;

2 U.S. Patent No. 7,088,601 (Ex. 1005).

3 Japanese Pat. App. Pub. No. JP H11-122819 (Ex. 1034).

+U.S. Patent App. Pub. No. 2007/0278988 (Ex. 1018).

> U.S. Patent No. 6,112,158 (Ex. 1035).

6 Japanese Pat. App. Pub. No. P2004-7941A (Ex. 1030; English Translation
Ex. 1031).

7U.S. Patent No. 5,029,064 (Ex. 1032).

9
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for IPR2022-00008 (referred to by Petitioner as Petition 2), Petitioner
identifies Mori® as the primary reference; and for IPR2022-00009 (referred
to by Petitioner as Petition 3), Petitioner identifies Schmidt’ as the primary
reference. Id. 1. Petitioner ranks Petitions 1, 2 and 3 as A-1, B-1, C-1,
respectively. Id.

Arguing that the *822 patent claims concern two separate inventions,
Petitioner also filed three petitions against claims 14-19 (designated by
Petitioner as the Group 2 claims) of the 822 patent. /d. For IPR2022-
00010 (referred to by Petitioner as Petition 4), Petitioner identifies Suzui as
the primary reference; for IPR2022-00011 (referred to by Petitioner as
Petition 5), Petitioner identifies Fujimoto as the primary reference; and for
[PR2022-00012 (referred to by Petitioner as Petition 6), Petitioner identifies
Mirafzal'? as the primary reference. Petitioner ranks Petitions 4, 5, and 6 as
A-2, B-2, C-2, respectively. Id.

B. The Challenged Claims of the Instant Petition (Group 1
Claims)

Petitioner characterizes claim 1 as “recit[ing] a common-mode
waveform that is intrinsic to any transformer,” and “broadly cover[ing] the
single-phase, cascaded H-bridge inverter in Fig. 1; the single-phase, H-
bridge inverter in Fig. 15; and the three-phase, half-bridge inverter in Fig.
16.” Ranking 2. Petitioner argues it would be prejudiced if not permitted to
challenge the claims with a primary reference directed to each of these

implementations. /d.

$ WO 2010/082265 Al (Ex. 1051).
U.S. Patent No. 7,046,534 (Ex. 1003).
10U.S. Patent Application Publication No. 2008/0080106.

10



IPR2022-00007
Patent 8,937,822 B2

According to Petitioner, there are material differences between
Petitions 1, 2, and 3 because the dependent claims diverge in a way that
requires different analysis. /d. at 1-2. Petitioner argues that Mori, the
primary reference in Petition 2, is “strongest on claims 5, 12, and 13,” which
Petitioner asserts “are directed to the single-phase cascaded H-bridge
inverter and ternary control in Fig. 1,” but Mori “requires structural changes
to meet claim 7.” Id. at 2. Petitioner argues that “dependent claim 7
requires a ‘three-phase grid-interactive inverter’ as in Fig. 16,” as taught by
Tracy in Petition 1, but Tracy “requires structural changes to meet claims 5,
12, and 13.” Id. Petitioner contends that Schmidt in Petition 3 provides the
simplest explanation of “common-mode” recited in all the claims, “but
requires more structural changes than Tracy and Mori to meet many of the
dependent claims.” Id. at 2-3.

Noting the general expectation that a single petition usually is
sufficient to challenge the claims of a patent, Patent Owner argues that the
factors articulated by Petitioner are not factors identified in the Office Trial
Practice Guide as ones that could justify multiple petitions. Prelim. Resp.
1-6 (discussing Office Trial Practice Guide’s identification of priority
disputes and large numbers of claim in co-pending litigation as
considerations in allowing multiple petitions). Patent Owner further argues
that “Petitioner does not concede that any of [the] grounds [in its petitions]
standing alone could not justify cancellation of the challenged claims.” Id.
at 7-8. According to Patent Owner, Petitioner’s explanation amounts to
little more than assertions that the references teach the limitations, but differ
in how they teach the limitations. Id. at 8 (citing Intel Corp. v.
Telalnnovations, Inc., IPR2019-01220, Paper 19 at 5-7 (PTAB Jan. 30,
2020)).

11
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As to the Group 1 claims, we agree with Patent Owner. The Petition
contends that Tracy anticipates challenged claims 1-3 and 8—10 and that all
the challenged claims are at least obvious.

Petitioner contends that the question of which of the Petitions is most
paramount could also depend upon the constructions applied to the claims,
particularly if the claims are construed to include means-plus-function
limitations. Ranking 3. As an example, Petitioner argues that, if
independent claim 8 is construed “to allow for the single-phase output and
control scheme of the Fig. 15 inverter, Schmidt (Petition 3) provides the
most straightforward teaching of the claim 8 ‘sequence,’ but if claim 8
requires multiple phases as in Fig. 16, Tracy (Petition 1) would be the only
reference to address this construction.” /Id.

We decline Petitioner’s invitation to provide advisory opinions by
entertaining different Petitions advancing alternative claim constructions.
As Petitioner has expressed its preference for Petition 1, which cites Tracy
as the primary reference, we exercise our discretion to entertain Petition 1.
We decline to institute inter partes review based on Petitions 2 and 3.

C. Group 2 Claims 14—-19

Claims 14-19, drawn to a method of detecting a ground leak, are not
the subject of the instant Petition. We are mindful of the guidance
concerning parallel petitions challenging the same patent provided in the
Consolidated Office Trial Practice Guide, 84 Fed. Reg. 64,280 (Nov. 19,
2019) (“Consolidated Trial Practice Guide™),
https://www.uspto.gov/sites/default/files/documents/tpgnov.pdf?MURL=.
Although it explains that parallel petitions challenging the same patent are
generally disfavored, the Consolidated Trial Practice Guide nevertheless

recognizes that there may be circumstances in which more than one petition

12
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may be necessary, and that the panel has discretion to review whether
fairness warrants allowing multiple petitions by a single petitioner.
Consolidated Trial Practice Guide Update, 59. In particular, Petitioners are
required to file lengthy petitions that fully elaborate their arguments for
canceling the challenged patent. 37 C.F.R. § 42.22(a)(2); see also id.

§ 42.21(a), (¢); 35 U.S.C. § 312(a)(3) (“A petition ... may be considered
only if ... the petition identifies, in writing and with particularity, each claim
challenged, the grounds on which the challenge to each claim is based, and
the evidence that supports the grounds for the challenge to each claim”).
Thus, the Board recognizes that, with the strict limits set on the length of
petitions (see 37 C.F.R. § 42.24(a)(1)), in some cases, it may be impossible
to adequately present all legitimate grounds for cancelation in a single
petition.

Having reviewed the petitions we note that the explanations of the
technology relevant to the various claim limitations is lengthy and find that
separate petitions for claim groups 1 and 2 are justified. We address Group
2 claims 14-19 separately in our decision(s) concerning those claims.

VIII. LEVEL OF ORDINARY SKILL IN THE ART

Petitioner asserts that at the time of the patent application, a person of
ordinary skill “would have had a bachelor’s degree in electrical engineering
or a similar discipline and three years of design experience with power
electronics, including experience designing power converters.” Pet. 17
(citing Ex. 1002, Declaration of Dr. R. Joseph Baker (“Baker Decl.”)).
Patent Owner does not discuss the level of ordinary skill.

The level of ordinary skill in the art usually is evidenced by the
references themselves. See Okajima v. Bourdeau, 261 F.3d 1350, 1355
(Fed. Cir. 2001); In re GPAC Inc., 57 F.3d 1573, 1579 (Fed. Cir. 1995);

13
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In re Oelrich, 579 F.2d 86, 91 (CCPA 1978). As Petitioner’s proposed level
of ordinary skill is consistent with the subject matter of the claims and
references, we apply Petitioner’s proposed level of skill in this Decision.

IX. CLAIM CONSTRUCTION

For petitions filed after November 13, 2018, we interpret claim terms
using “the same claim construction standard that would be used to construe
the claim in a civil action under 35 U.S.C. 282(b).” 37 C.F.R. § 42.100(b)
(2019). In this context, claim terms “are generally given their ordinary and
customary meaning” as understood by a person of ordinary skill in the art in
question at the time of the invention. Phillips v. AWH Corp., 415 F.3d 1303,
1312—-13 (Fed. Cir. 2005) (citations omitted) (en banc). “In determining the
meaning of the disputed claim limitation, we look principally to the intrinsic
evidence of record, examining the claim language itself, the written
description, and the prosecution history, if in evidence.” DePuy Spine, Inc.
v. Medtronic Sofamor Danek, Inc., 469 F.3d 1005, 1014 (Fed. Cir. 2006)
(citing Phillips, 415 F.3d at 1312—-17). Extrinsic evidence is “less significant
than the intrinsic record in determining ‘the legally operative meaning of
claim language.”” Phillips, 415 F.3d at 1317 (citations omitted).

Any special definition for a claim term must be set forth in the
specification with reasonable clarity, deliberateness, and precision. In re
Paulsen, 30 F.3d 1475, 1480 (Fed. Cir. 1994).

We construe only those claim terms that require analysis to determine
whether to institute inter partes review. See Vivid Techs., Inc. v. Am. Sci. &
Eng’g, Inc., 200 F.3d 795, 803 (Fed. Cir. 1999) (holding that “only those
terms need be construed that are in controversy, and only to the extent

necessary to resolve the controversy”).

14
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Petitioner proposes constructions for the following terms, if they are
construed as means plus function terms: DC to AC converter, switch[ing]
controller, AC ground leak detector, bi-directional DC-to-DC converter,
common-mode filter. Pet. 17-21. Although Petitioner states these terms
“could be construed as means-plus-function limitations,” Petitioner states
that if the panel does not construe them as such, these terms should be
construed according to their ordinary and customary meaning. Id. at 17.
According to Petitioner, whether these limitations are construed as means
plus function terms or according to their ordinary and customary meaning,
the prior art discloses the limitations of the challenged claims.

Petitioner does not explain why terms that have an ordinary and
customary meaning should be construed as means-plus-function limitations
in the context of the *822 patent. Therefore, we apply the ordinary and
customary meaning to each limitation. Vivid Techs., 200 F.3d at 803.

X.  ANALYSIS

A.  Introduction

“In an [inter partes review], the petitioner has the burden from the
onset to show with particularity why the patent it challenges is
unpatentable.” Harmonic Inc. v. Avid Tech., Inc., 815 F.3d 1356, 1363 (Fed.
Cir. 2016) (citing 35 U.S.C. § 312(a)(3) (requiring inter partes review
petitions to identify “with particularity . . . the evidence that supports the
grounds for the challenge to each claim™)). This burden of persuasion never
shifts to Patent Owner. See Dynamic Drinkware, LLC v. Nat’l Graphics,
Inc., 800 F.3d 1375, 1378 (Fed. Cir. 2015) (discussing the burden of proof in
inter partes review).

Anticipation is a question of fact, as is the question of what a prior art

reference teaches. In re NTP, Inc., 654 F.3d 1279, 1297 (Fed. Cir. 2011). “A

15
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claim is anticipated only if each and every element as set forth in the claim is
found, either expressly or inherently described, in a single prior art
reference.” Verdegaal Bros. Inc., v. Union Qil Co., 814 F.2d 628, 631 (Fed.
Cir. 1987); see also Finisar Corp. v. DirecTV Group, Inc., 523 F.3d 1323,
1334 (Fed. Cir. 2008) (to anticipate a patent claim under 35 U.S.C. § 102, “a
single prior art reference must expressly or inherently disclose each claim
limitation”). Moreover, “[b]ecause the hallmark of anticipation is prior
invention, the prior art reference—in order to anticipate under 35 U.S.C. §
102—must not only disclose all elements of the claim within the four
corners of the document, but must also disclose those elements ‘arranged as
in the claim.” > Net MoneyIN, Inc. v. VeriSign, Inc., 545 F.3d 1359, 1369
(Fed. Cir. 2008) (quoting Connell v. Sears, Roebuck & Co., 722 F.2d 1542,
1548 (Fed. Cir. 1983)).

Whether a reference anticipates is assessed from the perspective of an
ordinarily skilled artisan. See Dayco Prods., Inc. v. Total Containment, Inc.,
329 F.3d 1358, 1368 (Fed. Cir. 2003) (“[T]he dispositive question regarding
anticipation [1]s whether one skilled in the art would reasonably understand
or infer from the [prior art reference’s] teaching that every claim element
was disclosed in that single reference.” (quoting In re Baxter Travenol
Labs., 952 F.2d 388, 390 (Fed. Cir. 1991))).

Additionally, under the principles of inherency, if the prior art
necessarily functions in accordance with, or includes, the claimed
limitations, it anticipates. MEHL/Biophile Int’l Corp. v. Milgraum, 192 F.3d
1362, 1365 (Fed. Cir. 1999) (citation omitted); In re Cruciferous Sprout
Litig., 301 F.3d 1343, 1349-50 (Fed. Cir. 2002).

The question of obviousness is resolved on the basis of underlying

factual determinations including: (1) the scope and content of the prior art;

16
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(2) any differences between the claimed subject matter and the prior art;
(3) the level of ordinary skill in the art; and (4) objective evidence of
nonobviousness. Graham v. John Deere Co., 383 U.S. 1, 17-18 (1966).

Additionally, the obviousness inquiry typically requires an analysis of
“whether there was an apparent reason to combine the known elements in
the fashion claimed by the patent at issue.” KSR Int’l Co. v. Teleflex Inc.,
550 U.S. 398, 418 (2007) (citing In re Kahn, 441 F.3d 977, 988 (Fed. Cir.
2006) (requiring “articulated reasoning with some rational underpinning to
support the legal conclusion of obviousness™)); see In re Warsaw
Orthopedic, Inc., 832 F.3d 1327, 1333 (Fed. Cir. 2016) (citing DyStar
Textilfarben GmbH & Co. Deutschland KG v. C. H. Patrick Co., 464 F.3d
1356, 1360 (Fed. Cir. 2006)).

An obviousness analysis “need not seek out precise teachings
directed to the specific subject matter of the challenged claim, for a court
can take account of the inferences and creative steps that a person of
ordinary skill in the art would employ.” KSR, 550 U.S. at 418; accord In re
Translogic Tech., Inc., 504 F.3d 1249, 1259 (Fed. Cir. 2007). Petitioner
cannot satisfy its burden of proving obviousness by employing “mere
conclusory statements.” In re Magnum Oil Tools Int’l, Ltd., 829 F.3d 1364,
1380 (Fed. Cir. 2016). Instead, Petitioner must articulate a reason why a
person of ordinary skill in the art would have combined the prior art
references. In re NuVasive, 842 F.3d 1376, 1382 (Fed. Cir. 2016).

A reason to combine or modify the prior art may be found explicitly

(119

or implicitly in market forces; design incentives; the “‘interrelated teachings

999, ¢c¢

of multiple patents’”; ““any need or problem known in the field of endeavor

at the time of invention and addressed by the patent’”’; and the background

knowledge, creativity, and common sense of the person of ordinary skill.

17
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Perfect Web Techs., Inc. v. InfoUSA, Inc., 587 F.3d 1324, 1328-29 (Fed. Cir.
2009) (quoting KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 418-21 (2007)).

Before determining whether a claim is obvious in light of the prior art,
we consider any relevant evidence of secondary considerations of non-
obviousness. See Graham, 383 U.S. at 17. Notwithstanding what the
teachings of the prior art would have suggested to one of ordinary skill in the
art at the time of the invention, the totality of the evidence submitted,
including objective evidence of non-obviousness, may lead to a conclusion
that the challenged claims would not have been obvious to one of ordinary
skill. In re Piasecki, 745 F.2d 1468, 1471-72 (Fed. Cir. 1984).

We analyze the asserted grounds of unpatentability in accordance with
these principles to determine whether Petitioner has met its burden to
establish a reasonable likelihood of success at trial.

B. Claims 1-3 and 8—10 As Anticipated By or Obvious Over Tracy

1. Tracy (Ex. 1005)

Tracy concerns a power conversion apparatus connected to first and
second DC busses that generates a polyphase AC output. Ex. 1005, 1:7-9.
Tracy uses a control circuit to shift a DC voltage range of the first and
second DC busses relative to a reference voltage based on a relationship
among phase components associated with the AC output. /d. at 1:51-61,
Fig. 3. The reference voltage for the polyphase AC output may be an actual
or synthetic neutral derived from the phases. Id. at 1:61-64.

To demonstrate the similarities between the *822 patent and Tracy, the
Petition includes an annotated comparison of Figure 16 of the *822 patent on
the left side and Figure 5 of Tracy on the right side. Pet. 7. The annotated
side-by-side comparison figure in the Petition is reproduced immediately

below.

18



IPR2022-00007
Patent 8,937,822 B2

Qutput disconnect
Refays 3100

bc- |
|

| OPTO-1SOLATED CONTROLLER 3010

Ex. 1001, Fig. 16 (annotated)

HE.
#Ltﬁﬁm

540 —) 520a J 520b —} 520c _)

Ex. 1005, Fig. 5 (annotated)

502

znm)—

Pet. 7. Comparing its annotated Figure 16 of the *822 patent and Figure 5 of

Tracy, Petitioner observes that both figures show three half-bridge circuits

(shaded purple) that produce three-phase AC outputs of 0, 120 and 240

degrees (Aout (red), Bout (blue), Cout (green)) relative to a neutral terminal

(brown) and the same common mode voltage (orange) on both DC inputs.

Id. at 6-7. Further demonstrating the similarities between the 822 patent

and Tracy, the Petition includes an annotated comparison of the waveforms

of Figure 23 of the *822 patent (shown on top) and the waveforms in Figure

9B of Tracy, shown on the bottom. Id. at 7. Petitioner’s annotated figure is

shown immediately below.

19



IPR2022-00007
Patent 8,937,822 B2

sS00
400
300 4
200 -
100 4

0
-100 4
-200 4
-300 {

1 Mu
-400 -

\ 902
-500
Ex. 1001, Fig. 23 (top); Ex. 1005, Fig. 9B (bottom) (annotated)

Pet. 7. Petitioner observes that both Figure 23 of the *822 patent and Figure
9B of Tracy illustrate the same three-phase outputs (0, 120, and 240 degrees)
and the same common mode voltage on the DC terminals. /d.

Petitioner also asserts that Tracy and the *822 patent use the same
switching pattern, which Tracy describes as adding a “zero sequence
(common-mode)” offset to the DC voltages by applying “discontinuous
modulation” so that one phase is held continuously to one of the DC voltage
busses, while the other two phases are modulated between the DC inputs.
Pet. 8. To illustrates the point, Petitioner provides an annotated version of

Figures 9B and Figure 5 of Tracy as shown immediately below.
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Id. The Petition states that the above annotated figure shows Tracy’s
discontinuous modulation in the 240-300 degree interval, where Aout (red)
is connected to DC- (Orange) and Bout (blue) and Cout (green) are
modulated between the DC inputs. /d. (citing Ex. 1005, 10:25-27; Ex. 1002,
Baker Decl. § 189). According to Petitioner, “[t]he pattern rotates every
successive 60 degree interval, so for example, in the next interval phase
Cout (green) is connected to the DC+ input while Aout and Bout are
modulated.” Id. at 9 (citing Ex. 1003, Baker Decl. 9 190).
2. Claim 1
a) Claim Limitation 14
Petitioner identifies the preamble of claim 1 as claim limitation 1A.
Claim limitation 1A recites a “ DC to AC conversion apparatus for
converting power from a DC source to produce an power output waveform
at a first repetition frequency, comprising.” Petitioner notes that Tracy

describes a three-phase DC/AC converter that converts power from a DC
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source to a poly-phase AC output. Pet. 2224 (citing Ex. 1005, (code 57)
1:26--3:35, 4:4-5:16, 5:44-7:61, 9:12-10:60, Figs. 3, 5, 9B; Ex. 1002,
Jacob Dec. 1 218-219).

Patent Owner does not respond specifically to Petitioner’s contentions
concerning this limitation. On the current record, we find that, for purposes
of institution, Petitioner has demonstrated that Tracy discloses this
limitation.

b) Claim Limitations 1B-1C

Petitioner identifies as claim limitations 1B-1C the recitation “a set of
at least one live AC output terminals, at least one output terminal designated
as a ground, neutral or reference potential terminal.”

Petitioner cites Tracy’s live AC output terminals and its neutral
terminal as disclosing these limitations. Pet. 24 (citing Ex. 1005, (code 57),
1:55-64, 4:59-67, 5:6-13, 5:24-26, 5:64-6:6, 7:8-14, 10:49-57, Figs. 3-5, 9B;
Ex. 1002, Jacob Decl. 99 222-225).

Patent Owner does not respond specifically to Petitioner’s contentions
concerning limitation 1B and 1C. On the current record, we find that, for
purposes of institution, Petitioner has demonstrated that Tracy discloses this
limitation.

c) Claim Limitation 1D

Petitioner identifies as claim limitation 1D the recitation “a floating
DC power source having a positive and a negative terminal connected
respectively to the positive and negative DC input terminals of a DC to AC
converter.”

Petitioner cites Tracy’s disclosure of battery 310 with positive and
negative terminals connected to respective positive and negative DC input

terminals of the inverter as disclosing claim limitation 1D. Pet. 24-25.
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Petitioner states that Tracy’s battery is floating because its terminals are
connected only to the inputs of half-bridge switches 315a/b, 520a—c, and 540
and are isolated from any established potential such as the neutral terminal.
Id. (citing Ex. 1005, 4:52-59, 5:11-16, 5:55— 6:3, 23:38-41; Ex. 1001,
23:38-41, Figs. 3, 5; Ex. 1036, 6; Ex. 1042, 6; Ex. 1002, Jacob Decl. 9
226-228). Petitioner further contends that, to the extent Patent Owner
argues Tracy does not disclose a floating DC source, this feature would have
been obvious because “connecting the DC source to a ground (other than
through Tracy’s H-bridges) would have created a ground fault for common-
mode current caused created by Tracy’s common-mode voltage waveform,”
resulting in hazardous conditions that would fail to comply with government
standards. /d. at 25 (citing Ex. 1019, pp. 14-15; Ex. 1024, 99 39, 48, 50; Ex.
1034 99 4-5; Ex. 1041, p. 943; Ex. 1010, 1-2; Ex. 1002, Jacob Decl. 9 229).

Patent Owner does not respond specifically to Petitioner’s contentions
concerning this limitation. On the current record, we find that, for purposes
of institution, Petitioner has demonstrated that Tracy discloses this
limitation.

d) Claim Limitation IE

Petitioner identifies as claim limitation 1E the recitation “wherein the
DC to AC converter causes: (1) an AC output waveform at said first
repetition frequency and having a voltage relative to one of said at least one
ground, neutral or reference potential terminals to appear with a unique
phase at each of a number N at least equal to one of said set of live AC
output terminals.”

Petitioner cites Tracy as disclosing an inverter that generates three
sine wave voltages relative to a neutral with 0, 120, and 240 degree phases

that appear at each of three (N=3) live AC output terminals. Pet. 26 (citing
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Ex 1005, 5:64-6:3, 6:11-20, 6:34-49; 7:8-61, 10:42—-60 Figs. 7, 9B;
Ex. 1002, Jacob Decl. 99 232-233).

Patent Owner does not respond specifically to Petitioner’s contentions
concerning this limitation. On the current record, we find that, for purposes
of institution, Petitioner has demonstrated that Tracy discloses this
limitation.

e Claim Limitation IF

Petitioner identifies as claim limitation 1F the recitation “[wherein the
DC to AC converter causes:] (2) a common-mode voltage waveform at a
second repetition frequency to appear relative to one of said at least one
ground, neutral or reference potential terminals and in the same phase on
both of said positive and negative terminals of said DC power source,
wherein the second repetition frequency is a multiple equal to the same said
number N of said first repetition frequency.”

Petitioner cites Tracy’s control circuit as disclosing claim limitation
1F. Pet. 27-28. Petitioner refers to another annotated version of Figure 9B

that we reproduce immediately below.

500
400-{
300 A
200
100 -

U -

-100 |

-200 + 679V DC

-300 4 l

-400 -

-500

Ex. 1005, Fig. 9B (cropped and annotated)

Id. at 28. Petitioner argues that Tracy’s control circuit

conforms the voltages on the DC input lines to an envelope
(orange) defined by the positive and negative extrema of the
three-phase voltages by reducing the voltage between the DC
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input lines from two times the AC output voltage relative to
neutral (e.g., 784V) to the maximum difference (e.g., 679V)
between the phase voltages and adding a “zero sequence (i.e.,
common mode)” reference with respect to the neutral N terminal.

Id. at 27 (citing Ex. 1005, 817, 2:52-3:14, 6:50-7:61, 8:58-65, 10:42-57,
Ex. 1056, 23-26; Ex. 1057 at 1-6; Ex. 1064, 51-57; Ex. 1065, 51-57,

Ex. 1002, Jacob Decl. 9 181-182, 234-235). Petitioner further notes that
Tracy discloses that in each 60 degree interval, one phase is held
continuously to one of the DC voltage busses, causing the common-mode
voltage to undulate at a second repetition frequency that is three times the
first repetition frequency, 1.e., the repetition frequency of each voltage phase
(for N=3 and the voltage phases being 120 degrees apart). Id. Petitioner
further notes that the common-mode voltage appears with the same phase on
both DC input lines. Id. (citing Ex. 1005, 5:64-6:3, 6:11-20, 6:34-49,
10:42-60, Fig. 9B; Ex. 1002, Jacob Decl. 9 236-237).

Patent Owner does not respond specifically to Petitioner’s contentions
concerning this limitation. On the current record, we find that, for purposes
of institution, Petitioner has demonstrated that Tracy discloses this
limitation.

P Claim 1 Conclusion

Having considered the evidence and arguments of record, we find
that, for purposes of institution, Petitioner has demonstrated that Tracy
discloses or renders obvious all of the limitations of claim 1.

3. Independent claim 8
a) Claim Limitation 84

Petitioner identifies as claim limitation 8 A the preamble of claim 8,

which recites “[a] method of converting power from a direct current source

with improved efficiency to provide AC output power at a standard voltage
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and frequency and to a number of output terminals corresponding to the
number of phases required, comprising:.”

In addition to citing its discussion of claim limitation 1A, Petitioner
notes that Tracy’s inverter improves conversion efficiency and interfaces
with a “480/227 Y three-phase output in a conventional uninterruptible
power supply connected to a utility grid. Pet. 29 (citing Ex. 1005, 1:10-47,
3:38-42, 5:11-24, 10:42—-11:28, 12:5-8; Ex. 1002, Jacob Decl. 4 251-252).
Petitioner notes that a person of ordinary skill would have understood that a
utility grid operates at a standard voltage and frequency and that Tracy’s
discussion of a “480/227 Y voltage refers to the same standard discussed in
the ’822 patent, i.e., a three-phase interface utility for U.S. utility grids
operating at 60 Ha with 480 volts between any two phases and 227 volts
between each phase and the neutral. /d. 9 (citing Ex. 1002, Jacob Decl.
9252; Ex. 1001, 37:38-43 (“US 277/480 volt service”), 17:51-52 (“60 Hz
AC (in the US)”); Ex. 1037, Fig. 1, 2:43-57; Ex. 1038, 4 57; Ex. 1039, Figs.
1,4-5, 1:25-29, 3:9-18; Ex. 1040, Fig. 3, 1:40-57, 5:42—44, 6:13-18;

Ex. 1049, 4 145, 148). Petitioner further asserts that, to the extent Tracy
does not disclose a standard 60 Hz and standard 480/227 Y voltage, this
feature would have been obvious to a person of ordinary skill. /1d.

Patent Owner does not respond specifically to Petitioner’s contentions
concerning this limitation. On the current record, we find that, for purposes
of institution, Petitioner has demonstrated that Tracy discloses this
limitation.

b) Claim Limitation 8B
Petitioner identifies as claim limitation 8B the recitation

“[c]onfiguring said direct current source to be floating.” Petitioner notes that
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Tracy discloses a floating source as to claim 8 for the same reasons
articulated in its discussion of claim 1. /d. at 30.

Patent Owner does not respond specifically to Petitioner’s
contentions concerning this limitation. On the current record, we find that,
for purposes of institution, Petitioner has demonstrated that Tracy discloses
this limitation.

c) Claim Limitation 8C

Petitioner identifies as claim limitation 8C the recitation “connecting
the negative line from said direct current source to a first output terminal
required to be instantaneously negative relative to all other output terminals
while deriving from the direct current source positive voltage line the
instantaneous voltages required to be output from the other output terminals
relative to said first terminal, in a rotating sequence with connecting the
positive line from said direct current source to a next-in-sequence output
terminal required to be instantaneously positive relative to all other output
terminals while deriving from the negative line of the direct current source
the instantaneous voltages relative to said next-in-sequence terminal
required to be output from the other terminals.”

Petitioner refers to its discussion of claim 1 demonstrating that
Tracy’s inverter generates three voltage outputs with unique phases and a
common-mode voltage waveform on the DC lines. Pet. 30. Petitioner
further notes it earlier discussion of Tracy’s control circuit

reduc[ing] the voltages on the DC input lines to the maximum
difference (e.g., 679V) between the phase voltages, and shift[ing]
the DC voltages with a common-mode offset so that the DC+ and
DC- voltages conform to an envelope of the three phase voltages,
such that one of the output phases equals the positive or negative
DC input lines in each 60 degree interval.
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Id. (citing Ex. 1005, 2:48-51, 10:49—-60; Ex. 1002, Jacob Decl. 9 261-
264). Referring to a duplicate of the annotated version of Figures 5 and 9B
of Tracy discussed above, Petitioner again notes that, in the interval between
240 and 300 degrees Tracy’s signal generator circuit 730 applies
discontinuous modulation to half-bridge 520a, so that one phase is held
continuously to one of the DC voltage busses (e.g., the most negative phase
Aout is connected to DC-). Id. Petitioner states that the pattern rotates
every successive 60 degrees through the entire waveform by connecting the
next phase in the sequence to the opposite DC input terminal. /d. at 33
(showing a similar annotated version of Figures 5 and 9B in which Cout is
connected to the DC+ input, while Aout (red) and Bout (blue) are pulse-
width modulated between the DC+ and DC- inputs); see also Ex. 1002,
Jacob Decl. 99 266-267.

Patent Owner does not respond to Petitioner’s contentions concerning
claim limitation 8C. On the current record, we find that, for purposes of
institution, Petitioner has demonstrated that Tracy discloses this limitation.

d) Claim Limitation 8D

Petitioner identifies as claim limitation 8D the recitation “selecting the
timing of said rotating sequence such that a common mode waveform with a
characteristic repetition frequency appears in phase on both the direct
current source positive and negative lines.”

Petitioner references its discussion of a similar limitation in claim 1,
noting that Tracy’s inverter “reduces the voltages on the DC input lines to
the maximum difference (e.g., 679V) between the phase voltages” and
“shifts the DC voltages with a common-mode offset.” “[T]he DC+ and DC-
voltages conform to an envelope of the three phase voltages, with the

positive or negative DC input lines alternately equaling one of the output
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phases in a rotating sequence every 60 degrees,” such that “a common-mode
waveform (orange) appears with the same phase (i.e., is “in phase”) on both
DC input lines and has a characteristic frequency.” Pet. 34. The
characteristic frequency of the common-mode voltage is “3 times the
frequency of each phase due to the phases being offset [by] 120 degrees.”
1d.

Patent Owner does not respond specifically to Petitioner’s contentions
concerning claim limitation 8D. On the current record, we find that, for
purposes of institution, Petitioner has demonstrated that Tracy discloses this
limitation.

e) Claim 8 conclusion

Having considered the evidence and arguments of record, we find
that, for purposes of institution, Petitioner has demonstrated that Tracy
discloses or renders obvious all of the limitations of claim 8.

4. Claim 2

Claim 2 depends from claim 1 and further recites “said DC to AC
converter further comprises: [a] first electronic switch controlled by a
switching controller to connect said positive DC input terminal to the
instantaneously most positive of said set of AC output terminals and said at
least one ground, neutral or reference potential terminal alternating with
connecting said negative DC input terminal to the instantaneously most
negative of said set of AC output terminals and said at least one ground,
neutral or reference potential terminal.”

Petitioner cites Tracy’s disclosure of generating a common-mode
voltage with control circuit 330 controlling three half-bridges (i.e., electronic
switches) so that in every 60° interval, one of the phases equals the positive

or negative DC input line. Pet. 36 (citing Ex. 1005, Fig. 9B, 2:48-3:14,
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5:64-6:3, 6:11-20, 6:34-7:61, 8:58-65, 10:42-60; Ex. 1002, Jacob Decl.

99 238-239). Petitioner states that Tracy discloses the function of the
“switching controller” recited in claim 2 as follows: “[d]uring the 60-120,
180-240, and 300-360 degree intervals the controller causes the switch to
connect the positive input terminal 902a to the instantaneously most positive
set of AC output terminals 901a, 901b, or 901c, and said at least one ground,
neutral or reference potential terminal” and “during the 0-60, 120-180, 240-
300 degree intervals, the controller alternates with connecting said negative
DC input terminal 902B to the instantaneously most negative set of AC
output terminals 901a, 901b, 901c and at least one ground, neutral or
reference potential terminal.” Id. at 3637 (citing Ex. 1002, Jacob Decl.

9 240). Petitioner also cites Tracy as disclosing a switching controller
structure that includes a micro-controller and memory, noting that a person
of ordinary skill would have understood program instructions were stored in
the memory. Id. at 37-38.

Patent Owner does not respond specifically to Petitioner’s contentions
concerning claim 2. On the current record, we find that, for purposes of
institution, Petitioner has demonstrated that Tracy discloses the limitations
recited in claim 2.

5. Claims 3 and 9

Claims 3 and 9 depend from claims 1 and 8, respectively. Claim 3
recites that the second repetition frequency is a multiple equal to the same
number N of the first repetition frequency and N is 1, 2, or 3 (claim 3); claim
9 recites that the characteristic frequency is a multiple of 1, 2, or 3 times the

AC output frequency.
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Petitioner notes that the common mode waveform and Tracy has a
characteristic frequency that is three times the frequency of each AC output
phase, as required by claim 3 (N=3) and claim 9. Pet. 38.

Patent Owner does not respond specifically to Petitioner’s contentions
concerning claims 3 and 9. On the current record, we find that, for purposes
of institution, Petitioner has demonstrated that Tracy discloses the
limitations of claim 3 and 9.

6. Claim 10

Claim 10 depends from claim 8 and further recites “said step of
deriving instantaneous voltages from the direct current source positive line
or negative line comprises using one of . . . (b) a pulse-width modulator.”

Referencing its discussion of claim limitation 8C, Petitioner cites
Tracy as disclosing the use of pulse width modulation via signal generator
circuit 7302 control half breach circuits 520a, 520b and 520c to derive
instantaneous voltages from the direct current source positive or negative
line. Pet. 39.

Patent Owner does not respond specifically to Petitioner’s contentions
concerning claim 10. On the current record, we find that, for purposes of
institution, Petitioner has demonstrated that Tracy discloses the limitations
of claim 10.

C. Claims 4 and 11 As Obvious Over Tracy and Fujimoto

1. Fujimoto (Ex. 1033, English Translation Ex. 1034)

Fujimoto concerns “a DC ground fault detecting device for detecting a
DC ground fault that is connected to a power converting device that converts
DC power of a DC power supply into AC power, and that is connected to a
neutral point ground single-phase three wire-type power system.” Ex. 1034

9 8. When a ground fault current flows from the DC power supply through a

31



IPR2022-00007
Patent 8,937,822 B2

neutral point, Fujimoto’s device recognizes the ground fault by detecting, as
a “common current,” the difference between the current that flows through
the positive electrode of the DC power supply and the current that flows
through the negative electrode. /d. The common current (IG) has a DC
component and an AC component. /d. § 4. Figure 4 of Fujimoto shows the
ground fault DC component (Idc), the common current (IG), and ground fault
AC component (lac), which is at a frequency that is twice the frequency (fs)
of the single-phase power supply. /d. 9 6.
2. Claims 4 and 11

Claim 4 depends from claim 1 and further recites that the apparatus
comprises “an AC ground leak detector inserted in the positive and negative
conductors between said DC source and said DC to AC converter, the AC
ground leak detector being adapted to detect an imbalance current at said
second frequency and to thereby provide a detection signal indicative of an
unwanted leakage impedance from a DC conductor to ground.” Claim 11
depends from claim 8 and recites “an unwanted leakage impedance to
ground from a line of either polarity of said direct current source is detected
by detecting a common-mode current with said common mode waveform at
said characteristic repetition frequency.”

An annotated version of Figure 1 of Fujimoto from the Petition is

reproduced below.
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Ex. 1034, Fig. 1 (annotated)

Pet. 40. Referencing annotated Figure 1, Petitioner cites Fujimoto as
disclosing a DC ground fault detector inserted at current transformer 41 in
the positive and negative conductors between DC power supply 1 and
inverter 2. Id. at 11-12 (citing Ex. 1034 949 4-7, 10-11, Figs 1.3; Ex. 1002
19 196—-198). Petitioner notes that “DC current flow is normally balanced
with current in the positive conductor (green) from the power source to the
inverter, and the return current in the negative conductor (purple) being
equal,” but

[1]f a ground fault resistance RG (red) exists between the positive
conductor and ground (the claims 4 and 11 “unwanted leakage
impedance”), a difference in the positive and negative currents—
i.e., a “common current” Ig—is created with an AC component
(I.c) at twice the inverter AC output waveform frequency (the
claim 4 “imbalance current at the said second frequency” and
claim 11 “common-mode current with said common mode
waveform at said characteristic repetition frequency”).

Id. at 4041 (citing Ex. 1034, Abstract, 9 [0005]-[0007], [0010]-[0011],
Fig. 4; Ex. 1002, Jacob Decl. 99 279-280, 291-292). Petitioner further notes
that Fujimoto includes band-pass filter 51 and amplifier 52 to facilitate
comparing common mode current lac to detection level 45 to indicate a fault,

1.e., the claimed “detection signal” signal in claim 4 and the claimed

33



IPR2022-00007
Patent 8,937,822 B2

“detecting” recited in claim 11. Id. at 41 (citing Ex. 1034, Abstract,
19100071, [0010]-[0011], Figs. 1-2; Ex. 1002, Jacob Decl. 49 280, 291—
292). Acknowledging that Tracy does not disclose the limitations of claim 4
and 11, Petitioner asserts that a person of ordinary skill would have
understood that a common-mode current would have been induced in the
presence of a leakage resistance generated by Fujimoto’s transformerless
inverter and, thus, to avoid hazards and comply with safety standards, would
have had reason to combine the teachings of Tracy with those of Fujimoto to
stop Tracy’s similar transformerless inverter from operating, as taught by
Fujimoto, e.g., by adjusting the bandpass filter to detect a ground fault with a
three-times frequency component (the common-mode current in Tracy). See
id. at 41-43. Petitioner further argues that adjusting the bandpass filter
frequency range is well within the capability of a person of ordinary skill,
that the combination yields a predictable result, and that a person of ordinary
skill would have had a reasonable expectation of success. /d.

Patent Owner does not respond specifically to Petitioner’s contentions
concerning claims 4 and 11. On the current record, we find that, for
purposes of institution, Petitioner has demonstrated that a person of ordinary
skill would have had reason to combine the teachings of Tracy and Fujimoto
and that their combined teachings disclose the limitations of claims 4 and 11.

D.  Claims 6 and 20 As Obvious Over Tracy and De

1.  De(Ex. 1018)

De discloses that an induction motor driven by an inverter injects a
common mode voltage into the motor, causing a common-mode current to
flow through the motor, inverter and a system ground. Ex. 1018 § 1. As the
common-mode current creates noise arising from the AC/DC converter and

the DC/AC inverter, common-mode suppression filters are used. Petitioner
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notes that a person of ordinary skill would have understood that, like Tracy’s
inverter, De’s inverter is a source of EMI in the form of common-mode
noise, caused by high frequency internal switching within the inverter. Pet.
44,
2. Claim 6
a) Claim limitation 64
Claim 6 depends from claim 1. Petitioner identifies as claim
limitation 6A the recitation “a common-mode filter connected between said
DC to AC converter DC input terminals and said positive and negative
terminals of said DC source, the common-mode filter being configured both
[to].”
b) Claim limitation 6B
Petitioner identifies as claim limitation 6B the recitation “to prevent
high frequency components of the DC to AC converter internal waveforms
being exported to said DC source.”
c) Claim limitation 6C
Petitioner identifies as claim limitation 6C the recitation “to minimize
overshoot of said common-mode waveform in order to minimize peak
voltages on said positive and negative terminals.”
Petitioner addresses all three limitations of claim 6 together.
Petitioner’s annotated version of Figure 12 of De is reproduced immediately

below.
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Ex. 1018, Fig. 12 (annotated)
Id. Referencing annotated Figure 12, Petitioner cites De as disclosing “a
common-mode filter (Lc1, Ccl, Rcl) (green) connected between DC input
terminals of an inverter (purple) and the positive and negative terminals of a
DC source (rectifier circuit 110 with an output filter) (orange) as recited by
element [6A].” Id. at 44. Petitioner further states that De’s filter prevents
the common-mode noise from being exported to the DC source, as recited in
claim limitation 6B, because inductor Lc1 and capacitor Ccl form a low
pass common-mode filter loop whose resonant frequency, i.e. a cutoff
frequency above which waveforms are attenuated) is selected to be one-half
the inverter’s internal frequency, thereby disclosing claim limitation 6B. /d.
at 44-45. As to claim limitation 6C, Petitioner notes resistor Rcl in De
“ensure[s] proper damping of the common mode filter loop,” which a
PHOSITA would have understood to minimize common-mode voltage
overshoot caused by the L-C filter resonating, and thus minimize peak
voltages on the positive and negative inverter terminals as required in
element [6C].” Id. at 45 (citing Ex. 1018 9 22; Ex. 1010, 6-9 (as describing
a resistor for reducing overshoot at the filter resonant frequency), Figs. 11-

17; Ex. 1002, Jacob Decl. § 306).
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d)  Motivation to Combine

Petitioner contends that a person of ordinary skill would have
recognized that Tracy and De use similar DC sources and switching schemes
and would have understood that De’s common-mode noise problem would
apply equally to Tracy. Pet. 46. Petitioner further argues that the common-
mode filters in De and the *822 patent are both second-order low pass L-C
filters with equivalent structures performing the same functions and that a
designer with average skill would select the values of L, C, and R depending
upon the inverter parameters. /d. at 46.

Patent Owner does not respond specifically to Petitioner’s contentions
concerning claim 6. On the current record, we find that, for purposes of
institution, Petitioner has demonstrated that a person of ordinary skill would
have had reason to combine the teachings of Tracy and De and that their
combined teachings disclose the limitation claim 6.

3. Claim 20
a) Claim limitation 204

Claim 20 depends from claim 8. Petitioner identifies as claim
limitation 20A the recitation “[t]he method of claim 8 in which connecting
the positive line of said DC source to the instantaneously most positive of all
output terminals alternating in a rotating sequence with connecting the
negative line of said DC source to the most positive of all output terminals
comprises connecting the DC source terminal to the selected output terminal
through a common mode filter in order [to].”

b) Claim limitation 20B

Petitioner identifies as claim limitation 20B the recitation “to prevent

high frequency components of said common-mode waveform being

exported to said DC source [and].”
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c) Claim limitation 20C

Petitioner identifies as claim limitation 20C the recitation “to
minimize overshoot of said common mode waveform in order to minimize
peak voltages on said positive and negative terminals.”

Petitioner addresses all three limitations of claim 20 together.
Petitioner notes that claim limitation 20A appears to reference claim
limitation 8C for connecting the positive and negative lines of the DC source
and a rotating sequence to the ‘“most positive’ output terminal,” but that
claim limitation 8C recites connecting the “most positive” and “most
negative” output terminals in a rotating sequence. Pet. 47. Petitioner asserts
that Tracy discloses this limitation, connecting the positive and negative
inputs in a rotating sequence to the instantaneously most positive and most
negative output terminals, while also pulse-width-modulating the other
output phases. Id. at 48 (citing Ex. 1002 49 307-311). In particular,
Petitioner cites Tracy as disclosing half-bridge circuits, e.g. 502c, that
alternately connect both DC lines to the most positive output terminal, thus
disclosing claim limitation 20A. Id. at 48—49. Petitioner asserts that a
person of ordinary skill would have had reason to combine the teachings of
Tracy and De in the same manner as discussed above relative to claim
limitations 6B and 6C. Id. at 49.

Patent Owner does not respond specifically to Petitioner’s contentions
concerning claim 20. On the current record, we find that, for purposes of
institution, Petitioner has demonstrated that a person of ordinary skill would
have had reason to combine the teachings of Tracy and De and that their

combined teachings disclose the limitation claim 20.

38



IPR2022-00007
Patent 8,937,822 B2

E. Claim 7 As Obvious Over Tracy and Bond (Ex. 1035)
1. Bond

Bond discloses that electric utilities employ a number of commonly
used service types (a nominal voltage and wiring configuration) to provide
polyphase AC electrical power on a plurality of supply lines in which the
voltage on each line has a unique phase angle. Ex. 1035, 1:10-36. Wiring
configurations are defined by the number of wires and the wiring
relationship between the phases (wye or delta), e.g., 120-volt four-wire wye
service. Id. at 1:30-37. Bond also states notes that different watt-hour
meter types are used to measure power consumption for the various service
types. Petitioner relies on Figure 1 of Bond, which “shows an overview of
an electrical utility meter wired for metering three phase electrical power
service.” Pet. 13—14, 51-52; Ex. 1035, Fig. 1).

2. Claim 7

Claim 7 depends from claim 1 and recites “[a] three-phase grid-
interactive inverter operating according to claim 1 in which said set of AC
output terminals comprises three terminals that deliver current at unique
phases spaced relatively 0, 120 and 240 degrees apart through a watt-hour
metering device to the three legs of a wye-connected 120/208-volt, three-
phase, electric utility company service connection and said at least one
ground, neutral or reference potential terminal is the neutral terminal at the
center of the wye-connection.”

Referencing its discussion of claim 1, Petitioner cites Tracy as
disclosing a line interactive three-phase inverter connected to utility credit in
and on interruptible power supply that includes three terminals (Aout (901a),
Bout (901b), and Cout (901¢)) that deliver current at unique phases spaced
relatively 0, 120, 240, degrees apart, as recited in claim 7. Pet. 49-50.
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Petitioner also notes that Tracy’s AC output terminals and its neutral
terminal are connected with an actual load neutral in “Y” connected output
configurations, which Patent Owner states are the claimed “three legs of a
wye-connected. .., three-phase, electric utility company service connection
and said at least one ground, neutral or reference potential terminal is the
neutral terminal at the center of the wye-connection.” Id. at 50 (citing Ex.
1005, 5:1-17; Ex. 1002, Jacob Decl. 4] 320).

Petitioner relies on Bond to disclose the claimed “watt-hour metering
device.” Id. According to Petitioner, Bond teaches three terminals (power
lines 12, 14, and 16) that deliver current at phases approximately 120
degrees apart (Ia, Ib, Ic) through a watt-hour metering device with a utility
four-wire wye service type connection with neutral center and a 120-volt
line-to-neutral, which results in a 208-volt (line-to-line) output voltage, i.e.,
the claimed “three legs of a wye-connected 120/208-volt, three-phase,
electric utility company service connection and . . . neutral terminal at the
center of the wye-connection”). Pet. 50-51 (citing Ex. 1035, 1:10-22, 1:26—
49, 2:55-58, 3:16-23, 3:41-49, 4:4-11, 4:27-58, 10:9-11, 12:32-43, Figs.
1, 1a; Ex. 1002, Jacob Decl. 4 323).

Petitioner notes that Tracy teaches connecting its inverter to a utility
grid and Bond teaches a utility service provider using its meter to monitor
energy usage by customers connected to the grid for multiple purposes,
including billing, resource allocation, power factor tracking, and error
diagnosis. Pet. 52. Petitioner argues a person of ordinary skill would have
reasonably expected successfully combining the teachings of these
references to achieve predictable results. /d.

Patent Owner does not respond specifically to Petitioner’s

contentions concerning claim 7. On the current record, we find that, for
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purposes of institution, Petitioner has demonstrated that a person of ordinary
skill would have had reason to combine the teachings of Tracy and De and
that their combined teachings disclose the limitation claim 7.

F. Claims 5, 12, and 13 As Obvious Over Tracy, Suzuki, and Ball

1. Suzuki

Petitioner cites Suzuki as disclosing multiple variations of single-
phase and three-phase multiplex inverters are built from individual inverters
with outputs connected in series. Pet. 10, 53. Petitioner’s annotated version

of Figure 1 (top) and Figure 19 (bottom) of Suzuki is shown below.
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Ex. 1031, Figs. 1 (top, annotated), 19 (bottom, annotated)

Pet. 54. Petitioner cites Suzuki as disclosing that voltages from each of its
series connected inverters (Va, Vb, Vc¢) are multiplied by a respective digit
T3, T2, T1 having a value of -1, 0, or +1; and the voltages are summed
together to generate a sequence of small voltage gradations approaching a

smooth AC output waveform, as shown in Figures 4C and 5B of Suzuki. /d.
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at 54-55. (citing Ex. 1031 99 17-22, 31-32, 39, Figs. 1, 4, 5, 19; Ex. 1002,
Jacob Decl. § 330. Petitioner further notes that Suzuki discloses multiple
design variations to generate different gradation levels and argues that a
person of ordinary skill would have had reason to apply one or more of these
different combinations in a manner that teaches claims 5, 12, and 13. /d. at
56.

a)  Motivation to Combine Tracy and Suzuki

Referring to its annotated version of Figs 1 and 19 of Suzuki,
discussed above, Petitioner contends that in order to generate smoother AC
phase voltages, a person of ordinary skill would have had reason to connect
Tracy’s inverter, arranged as Suzuki’s three phase inverter 11 (red), with
each phase output of Tracy’s inverter connected to one or more series
connected single phase inverters, e.g. H-bridge circuits 3b, 3c (blue). Pet.
56, 59-60.

Noting that (i) in Suzuki input voltages to H-bridge switches equal
output voltages Vb and Vc and (i1) Tracy teaches the input voltage Vaa to its
three-phase inverter is between V3 and 2 times the phase output voltage
(depending on the amplitude of the common-mode waveform generated by
Tracy’s zero-sequence modulation), Petitioner observes that for the
Va:Vb:Vc: ratio in Suzuki, the corresponding voltage in the combination of
Tracy and Suzuki would be Vaa:Vb:Vc, where Vaa is between V3*Va and
2*Va (and that the same would be true for output voltage in the opposite
sequence Vcc:Vb:Ve). Id. at 57-58 (citing Ex. 1005, 10:42-57, 11:13-25).
As Suzuki teaches a Va:Vb: Ve ratio of (>1):3:9, with Vaa > V3*Va
(Vaa>1.73Va), the input voltage ratio of the Tracy-Suzuki combination
includes 3:3:9, which satisfies the limitation in claim 5 that “floating

supplies of voltages equal to the input voltage[] multiplied by successive
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powers of 3.” Id. at 58. Petitioner makes a similar argument for Suzuki’s
teaching of a Vc:Vb:Varatio of 5:3:1, as corresponding to Vcc:Vb:Va. [d.
at 58-59.

As other examples, Petitioner states that a single Suzuki H-bridge
inverter in series with each of Tracy’s inverter phase outputs with Suzuki’s
ratio of 1:3 would disclose the formula for “instantaneously desired voltage”
in claim 12 and with Vb and Vc set to 3 and 9 (the Va:Vb:Vc ratio of 1:3:9)
would disclose the claim 13 “set of floating DC supplies of voltages having
voltage ratios of successive powers of 3).” Pet. 59 (Ex. 1031, 99 0024-0025,
0032, Figs. 10, 19-20; Ex. 1002, Jacob Decl. § 337).

According to Petitioner, a person of ordinary skill would have known
how to connect Suzuki’s H-bridges to each phase output of Tracy’s inverter
with the ratios discussed above to achieve desired advantages, because (1)
Suzuki explains how to connect the H-bridge inverters to a three-phase
inverter that is schematically the same as Tracy’s inverter, (i1) Suzuki
describes how to control such a circuit to generate the output waveforms,
and (i11) Tracy’s inverter with zero-sequence modulation would be
compatible with Suzuki’s control of phase output voltage based on input
voltage 2 or V3 times output voltage. Id. at 61 (citing Ex. 1002, Jacob Decl.
9 340; Ex. 1005, 10:42-57, 11:13-25, Figs. 9a-9b; Ex. 1031, 99 18-22, 24—
25, 31-32, Figs. 19-20, 28).

2. Ball

Ball concerns phase controlled reversible power converters that
simultaneously, bidirectionally couple any number of electrical potentials
having any waveform to any number of other electrical potentials having any
waveform through a single high frequency transformer. Ex. 1033, 1:33-38.

In particular, Petitioner cites Ball as disclosing a bidirectional power
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converter with a single transformer that transfers power between multiple bi-
directional ports that include one fixed DC voltage port and any combination
of other fixed DC and variable, AC and AC/DC voltage ports. Pet. 14
(citing Ex. 1033, 11:65-12:4, 19:52-61, 21:20-65, 36:64-68, 37:17-20,
40:41-46, 42:7-52, 50:20-30, 53:20-26 Figs. 20, 22; Ex. 1002, Jacob Decl.
99 209-211). Petitioner observes that Ball’s fixed DC voltage port
(connected to a DC power source) generates an equal-duty-cycle square
wave within the transformer that each remaining ports locks onto in order to
convert power (AC, DC, or both) at its port terminals to/from the square
wave transformer winding. /d. at 15 (citing Ex. 1032, 12:5-27, 13:9-23,
22:12-48,31:44-32:11, 32:52-33:8, 34:43-35:4, 43:31-38, 44:34-60,
52:22-32, 52:53-62; Ex. 1002, Jacob Decl. 99 212-213).
a)  Motivation to Combine Tracy, Suzuki and Ball

Petitioner contends that a person of ordinary skill would have had
reason to combine the teachings of Tracy and Suzuki with those of Ball’s
DC-DC converter to convert the DC voltage source to floating DC voltages
for Suzuki’s additional H-bridges. Pet. 64 (citing Ex. 1002, Jacob Decl. §
344). Petitioner notes that Ball’s single transformer DC-DC converter can
provide any number of DC floating voltages, is highly efficient, and reduces
the size, weight, and cost of filtering components needed for ports. /d. at 65.
According to Petitioner, a person of ordinary skill reasonably would have
expected success in combining Tracy and Suzuki with Ball because Ball
uses the same DC source as Tracy, provides the same multiple of DC
voltages as Suzuki and is a simple substitution of one known element
(Suzuki’s AC-DC converters that derive the DC voltage inputs from an AC
source) for another (Ball’s DC-to-DC converters that derive the DC voltage

inputs from Tracy’s DC source) to obtain predictable results (Suzuki’s H-
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bridge switches powered from Tracy’s DC source rather than an AC source).
Id. (citing Ex. 1002, Jacob Decl. § 345).
3. Claim 5

Claim 5 depends from claim 1. Petitioner identifies as limitation (a)
the recitation “said DC to AC converter further comprises: [a] bidirectional
DC-to-DC converter for converting the input voltage from said DC power
source to a number of floating supplies of voltages equal to the input voltage
divided or multiplied by successive powers of 3.”

Petitioner cites its earlier discussion of reasons a person of ordinary
skill would have had reason to combine the teachings of Tracy and Suzuki as
disclosing setting Vaa (the DC power source) and Vb (the floating voltages)
to 3V:3V:9V or 9V:3V:1V (a ratio of 1:3%3" or 1:31:32), based on Suzuki’s
Va:Vb:Vc ratios of (>1V):3V:9V and 5V:3V:1V with Tracy’s input of
V3*Va and 1.8*Va, respectively. Pet. 66. Thus, the combined teachings of
Tracy and Suzuki disclose the claim 5a limitation the “floating supplies of
voltages equal to the input voltage divided or multiplied by successive
powers of 3.” Id. Petitioner further references its explanation that a person
of ordinary skill would have had reason to combine Ball’s bi-directional DC-
DC converter, whose structure is insubstantially different from that of the
DC-DC converter in the 822 patent. /d. at 67.

Petitioner identifies as limitation (b) the recitation “[a] number of
three-state electronic switches each in the form of an H-bridge, each with a
pair of input terminals connected to one of the DC power source and said
floating voltage supplies from said bidirectional DC to DC converter, and a
pair of output terminals, the outputs terminals of said electronic H-bridge

switches being directly connected in series and one end of the series
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connected output terminal pairs being connected to at least one of said set of
AC output terminals.”

As to claim limitation 5b, Petitioner cites Suzuki’s three-state H-
bridges each with terminal pairs connected to a floating voltage from Ball’s
DC-DC converter; each of the output terminals is connected in series, and
one end of the series-connected output terminals is connected to an AC
output, as recited in limitation 5b.

Petitioner identifies as limitation (c) the recitation “[a] switch
controller for controlling said three-state electronic switches according to a
sampled numerical representation of the desired AC output waveform
expressed in a ternary number base, each ternary digit of a numerical sample
determining whether a respective switch is controlled to one of the three
output states (a) first polarity state, (b) inverse polarity state and (c) pass-
through state, wherein the pass through state allows current flow in the H-
bridge output circuit without connecting the DC input voltage in series with
the H-bridge output terminals, the first polarity state causes the [ ] DC input
voltage to be connected in series with the H-bridge output terminals with a
first polarity and the inverse polarity state causes the DC input voltage to be
connected in series with the H-bridge output terminals with an opposite
polarity to the first polarity state.”

Petitioner states that the combined teachings of Suzuki, Tracy and
Ball teach using series-connected H-bridge output terminals to approximate
a sine wave (the claimed AC output waveform) where each step of a
sequence is the sum of individual inverter voltages multiplied by ternary
digits controlling each H-bridge switch to be in a first polarity, inverse
polarity, of one of two pass-through states (ternary digits +1, -1, 0,
respectively). See Pet. 70-71. Petitioner notes that in the pass-through
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states outputting zero voltage, current flows in the H-bridge output circuit
without connecting the DC input voltage in series with the H-bridge output
terminals; in the first and inverse polarity states, the DC input voltage is
connected in series with the H-bridge output terminals with a first polarity
and an inverse polarity respectively. /d. 72. According to Petitioner, using
Tracy’s control circuit to control the added H-bridge circuits would have
been obvious because (i) Suzuki and Tracy both teach controlling half-
bridges and both provide pulse width modulation control, (ii) like Suzuki’s
use of a sampled representation, Tracy’s control circuit uses a sine wave
reference indicating a desired voltage for the AC output, and (ii1) both Tracy
and Suzuki represent these outputs in terms of “counts.” See id. at 72-73.

Patent Owner does not respond specifically to Petitioner’s contentions
concerning claim 5. On the current record, we find that, for purposes of
institution, Petitioner has demonstrated that a person of ordinary skill would
have had reason to combine the teachings of Tracy, Suzuki and Ball and that
their combined teachings disclose the limitation claim 5.

4. Claim 12

Claim 12 depends from claim 8 and further recites “said step of
deriving instantaneous voltages from the direct current source positive line
or negative line comprises expressing a desired voltage using a finite number
of digits (T(n), T(n-1), T(n-2) ... T3,T2,T1) in a ternary number system
such that the instantaneously desired voltage is equal to
3"[T(n)+T(n—1)/3+T(n—1)/9+. .. T1/3"Vor
3T(n)+T(n—1)+T(n—1)/3+. .. T1/3")] times the voltage from said direct
current source, where the power m may be zero.”

Petitioner cites its previous discussion of claim 8 demonstrating that

Tracy discloses deriving instantaneous voltages from the direct current
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source positive or negative line, and its discussion of Tracy, Suzuki, and Ball
as teaching expressing the desired voltage using two or three ternary digits.
Pet. 75. Petitioner notes that a person of ordinary skill would have
understood the first formula in claim 12 “to represent a weighted sum of
ternary digits with the multiplier (the weight) for each digit defined by a
sequence, the beginning and end of the sequence given by the weights for
T(1) and T(n), and the middle expression” i.e., T(n—1)/3 + T(n—1)/9 +. ..
“providing a pattern for the weights of the intermediate digits.” Id. at 75-76
(citing Ex. 1001, 42:66—43:7). Petitioner further notes that for n>3, there is
no discernable pattern for the middle expression and, for n=2, no
intermediate terms exist, such that the expression becomes
VDC*3™*¥[T2+T1/3]. Petitioner asserts that the combined teachings of
Tracy, Suzuki and Ball disclose this formula with one Suzuki H-bridge
connected to each phase output of Tracy’s three-phase inverter outputting
plus and minus 3V and plus and minus 1V, respectively, such that each
instantaneous phase voltage is 3*T2-1*T1. Id. at 76 (citing Ex. 1031, Figs.
4,10, 19, 20, 28, 99 5, 18-19, 24-25, 31-32, 44, 48; Ex. 1002, Jacob, Decl.
9 371). Petitioner notes that with “m” scaled to voltage VDC (Vaa in the
Tracy, Suzuki, Ball combination) this formula matches the formula in claim
12. Petitioner also argues that a person of ordinary skill would have had
reason to combine the teachings of Tracy, Suzuki and Ball to arrive at claim
12 for reasons similar to those discussed above. Id. at 76-77.

Patent Owner does not respond specifically to Petitioner’s
contentions concerning claim 12. On the current record, we find that, for
purposes of institution, Petitioner has demonstrated that a person of ordinary
skill would have had reason to combine the teachings of Tracy, Suzuki and

Ball and that their combined teachings disclose the limitation claim 12.
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5. Claim 13
Claim 13 depends from claim 8 and further recites “

said step of deriving instantaneous voltages from the direct

current source positive and negative lines comprises the steps
of:

using a bidirectional DC-to-DC converter to form, along with
the DC source voltage, a set of floating DC supplies of voltages
having voltage ratios of successive powers of 3;

selecting one or more of said floating DC supplies to be directly
connected in series to an AC output, with or without a polarity
reversal, such that the algebraic sum of the selected voltages
and polarities equals the desired instantaneous voltage of the
AC output.

Petitioner cites its previous discussion of claim 8 demonstrating that
Tracy disclose deriving instantaneous voltages from the direct current source
positive or negative line and its discussion of Ball as disclosing the claimed
bidirectional DC-to-DC converter that converts Tracy’s power source (the
claimed DC source voltage) to a number of Suzuki’s H-bridge floating input
voltages. See Pet. 78—79. Petitioner further notes it previous discussion of
Suzuki as demonstrating that Suzuki discloses “floating supply voltages Vb
and Vc may be 3V and 9V (3! and 3?) respectively—the claimed ‘set of
floating DC supplies of voltages having voltage ratios of successive powers
of 3.7 Id. at 79 (citing Ex. 1031, Figs. 4G, 19, 20, 28, 49 18-19, 31-32;

Ex. 1002, Jacob Decl. § 376). Noting that “Suzuki’s H-bridge switches 3b
and 3¢ have outputs connected in series to each AC output phase, with the
desired instantaneous voltage of each phase being the sum of inverter
voltages (e.g., Vc, Vb, and Va) each multiplied by a respective ternary digit
(annotated as T3, T2, and T1): Vc*T3+Vb*T2+Va*T1,” Petitioner observes

as follows:
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[f]or ternary digit T2=-1, the Vb floating source is in reverse
polarity, thus outputting -3V (3V x -1) in series with the voltage
phase output (the claimed ‘selecting one or more of said
floating DC supplies to be directly connected in series’)”\,

Pet. 79-80 (citing Ex. 1034 99 18-19, 31-32; Ex 1002, Jacob
Decl. 4379); and[f]or ternary digit T3 = 1, the V¢ floating
source is connected in forward polarity to output 9V (9V x 1) in
series with the voltage phase output (the claimed ‘selecting . . .
without a polarity reversal.’

Id. at 80 (citing Ex. 1031, Fig. 4 (annotated), 99 18-19, 31-32; Ex. 1002,
Jacob Decl. 4 379).

Thus, according to Petitioner “[t]he sum instantaneous phase output is
thus -3V+9V = 6V, thereby teaching ‘the algebraic sum of the selected
voltages and polarities equals the desired instantaneous voltage of the AC
output,” as claimed.” Id.

Patent Owner does not respond specifically to Petitioner’s contentions
concerning claim 13. On the current record, we find that, for purposes of
institution, Petitioner has demonstrated that a person of ordinary skill would
have had reason to combine the teachings of Tracy, Suzuki and Ball and that
their combined teachings disclose the limitation claim 13.

XI.  CONCLUSION

For the reasons discussed above, we find that Petitioner has
demonstrated a reasonable likelihood that it will succeed on the following
challenges to patentability:

Claims 1-3 and 8-10 as anticipated by Tracy;

Claims 1-3 and 8-10 as obvious over Tracy;

Claims 4 and 11 as obvious over Tracy and Fujimoto;

Claims 6 and 20 as obvious over Tracy and De;

Claim 7 as obvious over Tracy and Bond;
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Claims 5, 12, and 13 as obvious over Tracy, Suzuki, and Ball.
XII. ORDER

In consideration of the foregoing, it is hereby:

ORDERED that, pursuant to 35 U.S.C. § 314(a) an inter partes
review of the 822 patent is hereby instituted, commencing on the entry date
of this Order, and pursuant to 35 U.S.C. § 314(c) and 37 C.F.R. § 42 .4,
notice is hereby given of the institution of a trial;

FURTHER ORDERED that the trial is authorized on all grounds set
forth in the Petition, in particular:

Claims 1-3 and 8-10 as anticipated by Tracy;

Claims 1-3 and 8-10 as obvious over Tracy;

Claims 4 and 11 as obvious over Tracy and Fujimoto;

Claims 6 and 20 as obvious over Tracy and De;

Claim 7 as obvious over Tracy and Bond;

Claims 5, 12, and 13 as obvious over Tracy, Suzuki, and Ball;

FURTHER ORDERED that the trial will be conducted in accordance

with a corresponding separately issued Scheduling Order.
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