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I. INTRODUCTION

Thisis a Final Written Decision in an inter partes review challenging
the patentability of claims 1 and 3 (collectively, “the challenged claims™) of
U.S. Patent No. 6,508,122 B1 (Ex. 1001 (“the *122 patent”)). We have
jurisdictionunder 35 U.S.C. 8§ 6. We issue this Final Written Decision under
35U.S.C. 8318(a)and 37 C.F.R. § 42.73. For the reasons that follow, we
determine that Petitioner demonstrates by a preponderance of the evidence
that claims 1 and 3 are unpatentable. We also, for reasons explained below,

deny Patent Owner’s Motion to Exclude.

A. Procedural History

Nintendo Co., Ltd. and Nintendo of America Inc. (collectively,
“Petitioner”) filed a petition, Paper 3 (“Petition” or “Pet.”), to institute an
inter partes review (“IPR”) of claims 1 and 3 (the “challenged claims”) of
U.S. Patent No. 6,508,122 B1 (“the *122 patent™). 35 U.S.C. § 311.
American GNC Corp. (“Patent Owner”) filed a Preliminary Response,
Paper 9 (“Prelim. Resp.”), contending that the Petition should be denied as
to all challenged claims. On September 10, 2024, we instituted inter partes
review as to the challenged claims. Paper 10 (“Inst. Dec.”).

Following institution, Patent Owner filed a Response (“PO Resp.”),
Petitioner filed a Reply (“Reply”), and Patent Owner filed a Sur-reply (“Sur-
reply”). Papers 21, 27, 37. An oral hearing was held on May 28, 2025, and a
copy of the transcript was entered into the record. Paper 48 (“Tr.”). Patent
Owner also filed a Motion to Exclude (Paper 34, “PO MTE”), Petitioner
filed an Opposition (Paper 38, “Pet. MTE Opp.”), and Patent Owner filed a
Reply (Paper 42, “PO MTE Reply”).
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We heard oral argument on May 28, 2025, and the record includes a

transcript of the argument. Paper 48 (“Tr.”).

B. Real Parties in Interest
The Petition identifies Nintendo Co., Ltd. and Nintendo of America
Inc. as Petitioner’s real parties-in-interest. Pet. 1. Patent Owner identifies
American GNC Corporation as its real party-in-interest. Paper 3, 2.

C. Related Matters

The parties state that the 122 patent is involved in American GNC
Corporationv. Nintendo Co., Ltd. and Nintendo of America Inc., No. 2:23-
cv-00302-TL (W.D. Wash.) (“the Washington litigation™). Pet. 1; Paper 3, 2.

Petitioner also identifies that the 122 patent was previously involved
in American GNC Corporation v. ZTE Corporation, No. 2:17-cv-00107
(E.D. Tex.), American GNC Corporationv. ZTE Corporation, No. 4:17-CV-
00620 (E.D. Tex.), American GNC Corporationv. LG Electronics Inc., No.
2:17-cv-00119 (E.D. Tex.), American GNC Corporation v. LG Electronics
Inc., No. 3:17-01090 (S.D. Cal.), American GNC Corporation v. GoPro,
Inc., No. 3:18-cv-00968 (S.D. Cal.), American GNC Corporation v. GoPro,
Inc., No. 4:18-cv-06778 (N.D. Cal.), and American GNC Corporation v.
OnePlus Technology (Shenzhen) Co., Ltd., No. 6:20-cv-00171 (W.D. Tex.).
Pet. 1.

Although not identified by the parties, the following proceeding
before the Board involves the same parties as the instant proceeding:
IPR2024-00668 (U.S. Patent No. 6,671,648 B2).
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D. The ’122 Patent (Exhibit 1001)

The *122 patent concerns a microelectromechanical (MEMS) system
to measure the angular rate of a carrier. Ex. 1001, 1:14-17. The system
includesan angular rate sensor unit, microelectronic circuitry, and signal
processing designed to obtain accurate, sensitive, stable angular rate
measurement of the carrier under dynamic environments. Id. at 1:17-21. As
shown in Figure 1, reproduced below, the system includes angular rate
sensor unit 10, central circuitry 20, and digital signal processing system 30.
Id. at 1:17-21, 4:26-48.
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Figure
Ex. 1001, Fig. 1. Digital processing system 30 feeds back drive signals
(dither drive signals) to angular rate sensor unit 10. Id. at 4:45-48.

The system’s operation, based on the Coriolis force observed when an
angularrate is applied to a translating body, relies on atuning fork that uses
closed-loop capacitive sensing. Id. at 4:53-56. The system picks off a signal
generated by an oscillating micromachined mass as it deviates from its plane
of oscillation under the Coriolis effect when the oscillating micro-machined
mass issubmittedto a rotation about an access perpendicular to the plane of
oscillation. 1d. at 4:49-62.
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Figure 2 of the *122 patent, reproduced below, shows a configuration
of a micromechanical sensor unit with two suspended vibration devices that
vibrate (dither) in opposite motion directions. Ex. 1001, 4:1-2, 4:65-5:8.
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Ex. 1001, Fig. 2. Electric comb drives 106 controlled by stators 105 drive
vibrating (dither) proof masses 101 in opposite directions, such that the
dither motionisin a plane of the wafer. Id. at 5:8-10, 5:48-67. The proof
masses 101 are attached with supporting beam springs to eight anchor
points 102 that are connected to a silicon substrate 102. Id. at 5:49-55.
When an angular rate is applied to the MEMS device about the input axis
(which is in the plane of the tines), the Coriolis force causes the proof
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masses to oscillate out of the plane in an up-and-down motion whose
amplitude is proportional to the input angular rate. Id. at 5:10-16. Capacitive
pickoff plates underneath the proof masses detect and measure the
perpendicular motion by measuringa changein capacitance. Id. at 5:15-22.

The comb drives move the masses out of phase with respect to each
other so theyrespond to the Coriolis force in opposite directions. Id. at 5:17—
19. When there is an angular rate in the gyro input axis, one proof mass
moves toward its electrode and the other moves away from its electrode
under the Coriolis force, so two sensor capacitors formed by the pairs of
proof masses and sensor electrodes can be used to form a differential
measurement circuit. Id. at 6:8-14.

The change in capacitance caused by the motion of the mass in
response to a Coriolis force is determined by measuring the current flow
from a high frequency signal (100 kHz—1 MHz). Id. at 5:34-38. The
sensitivity of the device depends on the amplitude of the dither motion,
frequency of the oscillation, the mass of the device, and the detection
method. Id. at 5:22-24. Sensitivity is proportional to the product of the
velocity of the device and the angular rate; sensitivity is improved by
maximizing the amplitude and frequency of oscillation by running the
device at the resonant frequency of proof mass supporting springs (typically
between 1000 Hz and 3000 Hz) that attach the proof masses to anchor
points. Id. at 5:24-33, 5:49-52.

Figure 6 of the 122 patent, reproduced below, is a diagram of the
central circuitry. Ex. 1001, 4:10.
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Ex. 1001, Fig. 6. Figure 6 shows dither motion control circuitry 21 and
signal loop control circuitry 22. As shown in Figure 6 above, dither drive
signals and signals from the oscillator are applied to the angular rate sensor
unit; capacitive pickoff excitation signals are applied to demodulators in
dither motion control circuitry 21 and signal loop control circuitry 22.
Dither motion control circuitry 21 includes transimpedance

amplifier 211 that reduces the output impedance of dithersignals it receives
from the angular rate sensor unit and generates two A/C voltage dither
displacementsignalsthat represent the displacement between the inertial
elements and the anchor combs. 1d. at 7:66-8:6. Amplifier-summer 212
generates a dither displacement differential signal that passes through high
pass filter 213, which removesresidual dither drive signals and noise. 1d. at
8:7-18. Demodulator 214 receives the capacitive pickoff signals as phase

7
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reference signals from the oscillator and extracts the in-phase portion of the
filtered differential dither displacement signal to produce an inertial element
displacement signal with a bandwidth of less than 3Khz that is amplified and
convertedto adigitized low frequency inertial element displacement signal
as a digital sampled signal. Id. at 8:19-309.

In angle rate loop circuit 22, demodulator 224 combines amplified and
filtered angle rate signals from the angle rate senor unit with oscillator
reference signals to form an in-phase differential anglerate signal that is low
pass filtered and provided to integrator 226, which forms a displacement
restoring signal without an offset. Ex. 1001, 8:40-67. Drive amplifier 227
amplifies the displacement restoring signal to the drive angular rate sensor
unit. Id. at 9:1-4.

Figure 7 of the *122 patent, reproduced below, illustrates the digital
signal processing system. Ex. 1001, 4:11, 8:5.
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Ex. 1001, Fig. 7. The digital signal processing system performs a discrete
Fast Fourier Transform 301 on sampled digitized low frequency inertial

element displacement signals received from dither motion control
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circuitry 21 to form amplitude datawith the frequency spectrum of the input
inertial element displacement signal. Id. at 9:7-12. Memory array 302 and
maximum detection module 303 choose frequencies with the largest
amplitudes in the frequency spectrumand provide asignal to Q analysis and
selection logic 304. Id. at 9:13-23. Q analysis and selection logic 304
provides a frequency signal to phase locked loop 305, which acts as a low
pass filter to remove noise, and a corresponding amplitude signal to D/A
converter 306 of a dither drive signal that is then amplified in amplifier 307.
Id. at 9:23-37.

E. Challenged Claims
Petitioner challenges claims1and 3 of the *122 patent. Pet. 4. Claim 1
Is independent.
Independent claim 1 is reproduced as follows:

1(pre). A microelectromechanical system (MEMS) for measuring
angular rate of a carrier, comprising:

(a) an angular rate sensor unit receiving dither driver signals, capacitive
pickoff excitation signals and a displacement restoring signal and
outputting angle rate signals in response to motion of said carrier
and dither motion signals;

(b) a central circuitry receiving said angle rate signals in response to
said motion of said carrier and said dither motion signals and
outputting angular rate signals and digital low frequency inertial
element displacement signals, and

(c) a digital signal processing system analyzing said digital low
frequency inertial element displacement signals and feeding back
said dither driver signals to said angular rate sensor unit.

Ex. 1001, 9:39-54.
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Dependent claim 3 is reproduced as follows:

3. The microelectromechanical System, as recited in claim 1, wherein
said central circuitry comprisesa dither motion control circuitry and
an angle rate signal loop circuitry.

Ex. 1001, 10:14-16.

F. Asserted Grounds
Petitioner asserts that claims 1 and 3 would have been unpatentable on
the following grounds:

Claim(s) Challenged| 35 U.S.C. § Reference(s)
1 11 2 3
1,3 103 FUJIyOShI,4 Kumar,* Cox,
Townsend
1,3 103 Mitamura,® Townsend

In support of its patentability challenges, Petitioner relies on, inter
alia, two declarations of Darrin Young, Ph.D. (“Dr. Young”). Ex. 1002
(“Young Declaration”); Ex. 1045 (“Young Reply Declaration”). Patent
Owner relieson, inter alia, two declarations of Lawrence E. Larson (“Dr.
Larson”) and the Declaration of Hiram McCall (“Mr. McCall”) (Ex. 2023),a
named inventor of the *221 patent (see Ex. 1001, code (75)). Ex. 2008
(“Larson Declaration”); Ex. 2019 (“Larson Response Declaration”); Ex.
2023 (“McCall Declaration™).

1 U.S. Patent No. 5,945,599, filed Dec. 12, 1997, issued Aug. 31, 1999 (Ex.
1003)

2U.S. Patent No. 5,604,311, filed June 7, 1995, issued Feb. 18, 1997 (Ex.
1005)

3 U.S. Patent No. 3,838,346, filed Nov. 1, 1973, issued Sept. 24, 1974 (Ex.
1006)

% International Patent Publication No. WO 99/14,557, filed Sept. 17, 1998,
publ. Mar. 25, 2999 (Ex. 1004)

> Japanese Patent Appl. Publication No. 9[1997]-42973, filed Aug.

1, 1995, published Feb. 14, 1997 (Ex. 1007)

10
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Il. TIME BAR UNDER 35 U.S.C. § 315(b)

Patent Owner contends the Petition is time-barred under
35 U.S.C. 8 315(b) because (1) STMicroelectronics N.V. and
STMicroelectronics S.r.1. (collectively, “STMicro”) were served in 2020
with a complaint alleging infringement of patents including the *122 patent;
and (2) STMicro is an unnamed real party-in-interest (“RPI”) to this
proceeding. PO Resp. 61-64. Specifically, Patent Owner contends that
STMicro and Petitioner have a “contractual supplier relationship,” and
Patent Owner’s infringement litigation against Petitioner implicates
STMicro’s products. Id. at 20 (citing Ex. 2007 (Complaint for Patent
Infringement) 1 46-56, 63-74).

A petition for inter partes review may be considered only if, among
other things, it “identifies all real parties in interest.” 35 U.S.C. § 312(a)(2).
“[TThe IPR petitioner bears the burden of persuasion to demonstrate that its
petitions are not time-barred under § 315(b) based on a complaint served on
areal party in interest more than a year earlier.” Worlds Inc. v. Bungie, Inc.,
903 F.3d 1237, 1242 (Fed. Cir. 2018). However, “an IPR petitioner’s initial
identification of the real parties in interest should be accepted unless and
until disputed by a patent owner,” who, in turn, “must produce some
evidence that tends to showthat a particular third party should be named a
real party in interest.” 1d. at 1242, 1244 (footnote omitted).

Whether a non-party is a real party in interest is a “highly fact-
dependent question.” Ventex, Paper 152 at 6 (quoting Trial Practice Guide,
77 Fed. Reg. 48756, 48759 (Aug. 14, 2012)); see also Patent Trial and
Appeal Board Consolidated Trial Practice Guide 13 (Nov. 2019) (“Whether
a party whoisnot a named participant in a given proceeding nonetheless

constitutes a ‘real party-in-interest’ or ‘privy’ to that proceeding is a highly

11
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fact-dependent question.”).® Patent Owner must produce some evidence to
place in dispute the issue of whether an unnamed real party in interest
renders the petition time-barred, but Petitioner bears the burden of
persuasion on thisissue. See World, 903 F.3d at 1242-44 (holding that an
“IPR petitioner bears the ultimate burden of persuasion to show that its
petitions are not time-barred under § 315(b) based on a complaint served on
an alleged real party in interest.””). Concurrent with this Final Written
Decision, we have entered an Order Denying Patent Owner’s Motion for
Additional Discovery (Paper 49), which details reasons why Patent Owner
has failed to show that STMicro was properly served the 2020 Complaint
under Rule 4 of the Federal Rules of Civil Procedure. See id.

Based on the arguments and evidence of record, we determine that
Patent Owner hasnot produced substantial evidence to support a findingthat
STMicro should be named areal party in interest to this proceeding. At best,
Patent Owner’sevidence and arguments establish only that Patent Owner
previously filed a complaint against STMicro, asserting that STMicro
infringed patents related to the 122 patent (see generally Ex. 2012); and that
Patent Owner served a subpoenato compel STMicroto testify and produce
documents in Patent Owner’s infringement suit against Petitioner (see
generally Ex. 2014). The record before us is insufficient to demonstrate a
relationship between Petitioner and STMicro sufficient to show that
STMicro is a real party in interest. See Worlds, 903 F.3d at 1244.

6 Available at www.uspto.gov/sites/default/files/documents
/tpgnov.pdf?MURL=TrialPracticeGuideConsolidated.

12
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I1l. UNPATENTABILITY
A. Legal Standards

“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™)).

The legal question of obviousness is resolved on the basis of
underlying factual determinations including: (1) the scope and content of the
prior art; (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. Grahamv. John Deere Co., 383 U.S. 1, 17-18 (1966).
One seeking to establish obviousness based on more than one reference must
articulate sufficient reasoning with rational underpinnings to combine
teachings. See KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 418 (2007).

B. Level of Ordinary Skill in the Art
Relying on the Declaration of Dr. Young for support, Petitioner
contends a person of ordinary skill in the art (“POSITA”):

would have possessed a bachelor’s degree in electrical
engineering or similar degree, with two to three years of
practical experience designing and/or implementing systems
that include sensors for measuring movement, such as
acceleration and rotational position. . . . A skilled artisan could
also have had more formal education and less practical
experience, or vice versa.

Pet. 5 (citing Ex. 1002 Y 12-14). Patent Owner states that “[a] person of
ordinary skill in the art with respect to the 122 Patent would have at least a

13
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Master’s Degree in Electrical or Electronics Engineering, and approximately
five years of relevant experiencein the development of control systems for
inertial navigation, MEMS semiconductor processing, and analog circuit
design.” PO Resp. 18 (citing Ex. 2019 { 57).

We adopt Petitioner’s articulation of thelevel of ordinary skill in the
art, which is consistentwith our review and understanding of the technology
and descriptions in the *122 patent and prior art of record, and we apply it in
our obviousness evaluations below. See Okajima v. Bourdeau, 261 F.3d
1350, 1355 (Fed. Cir. 2001). We note, however, that we would reach the
same conclusions applying either Petitioner’s or Patent Owner’s definition

of the level of skill in the art.

C. Claim Construction

We interpret claim terms using “the same claim construction standard
that wouldbe 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 ordinaryand customary meaning” as understood by a
person of ordinary skill in the art in question at the time of the invention.
Phillipsv. AWH Corp., 415F.3d 1303, 1312-13 (Fed. Cir. 2005) (citations
omitted) (en banc). “The Board is required to construe ‘only those terms ...
that are in controversy, and only to the extent necessary to resolve the
controversy.”” Realtime Data, LLCv. lancu, 912 F.3d 1368, 1375 (Fed. Cir.
2019) (quoting Vivid Techs., Inc. v. Am. Sci. & Eng'g, Inc., 200 F.3d 795,
803 (Fed. Cir. 1999)).

Neither party argues that any claim term requires construction. Pet. 6;
PO Resp. 18. Accordingly, we do not explicitly construe any term.

14
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D. Impermissible Hindsight

Patent Owner argues we should exercise discretion to deny the
Petition because it is based on impermissible hindsight. PO Resp. 51-55.
According to Patent Owner, Petitioner relies on the disclosure of the 122
patentto explain its allegations of obviousness, and improperly relieson the
patent’s disclosure to explain its challenge grounds. Id. at 51-52. Patent
Owner further contends that Petitioner’s arguments about the rationale to
combine the references isalmost exclusively limited to description of what
the references disclose. Id. at 52-53.

In the Institution Decision, we found that Patent Owner does not
identifyany knowledge Petitioner relies upon that was gleaned only from the
’122 patent’s disclosure, and which was not otherwise within the level of
ordinary skill at the time of the invention. Inst. Dec. 3 (citing In re
McLaughlin, 443 F.2d 1392, 1395 (CCPA 1971) (“Any judgment on
obviousnessis in a sense necessarily a reconstruction based on hindsight
reasoning, butso longas it takes into account only knowledge which was
withinthelevel of ordinary skill in the art at thetime the claimed invention
was made and does not include knowledge gleaned only from applicant’s
disclosure, such a reconstruction is proper.”)). Patent Owner does not
address this finding or further identify any such knowledge relied upon by
the Petition.

Based on our review of the Petition, the cited art, and related
references of record, we are not persuaded that Petitioner relies on
knowledge gained from the 122 patent. Where appropriate, we address
specific hindsight issues in our analysis of Petitioner’s challenges.

15
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E. Dr. Young’s Testimony (Exhibit 1002, 1045)

Based on our review of the record, we disagree with Patent Owner
that we should not accord Dr. Young’s declaration any weight because “the
opinions of Dr. Young are merely attorney argument from the Petition
affixed with the signature and CV of Dr. Young,” or because parts of Dr.
Young’s testimony are reproduced verbatim in the Petition. See PO
Resp. 55-61. Patent Owner’s comparison of the language in Dr. Young’s
Declaration with “template” language used by another expert in a different
case involving thesame counsel and Petitioner concerns mere introductory
phrases about general principles and topics addressed by the experts. i.e.,
analogous art and reasons to combine references. Id. at 58-59.

The Petition cites Dr. Young’s testimony as evidence to support
contentions in the Petition; overlap or similarity results from the Petition
citing Dr. Young’s Declaration without deviating from the matters to which
Dr. Young testifies. In addition, the Petition and Dr. Young’s Declaration
include detailed explanations and analysesthat are supported by the prior art
of record. Xerox Corp. v. Bytemark, Inc., IPR2022-00624, Paper 9 at 15
(PTAB Aug. 24, 2022) (precedential) (the critical inquiry is whether a
declaration is conclusory and unsupported and whether it discloses
underlying facts or data on which the opinion is based)

(quoting37 C.F.R. 8 42.65(a) (“Expert testimony that does not disclose the
underlying facts or data on which the opinion is based is entitled to little or
no weight.”)). We consider declaration testimony repeated in the Petition

where that testimony appropriately supports contentions in the Petition.

16
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F. Obviousness over Fujiyoshi, Kumar, Cox, and Townsend

Petitioner contends that independent claim 1 of the *122 patent is
unpatentableunder 35 U.S.C. § 103(a) as obvious over Fujiyoshi, Kumar,
Cox, and Townsend. Pet. 19-40. Having considered the arguments and
evidence before us, we determine Petitioner has shown, by a preponderance
of the evidence, that claim 1 would have been obvious over the combined
teachings of Fujiyoshi, Kumar, Cox, and Townsend.

1. Fujiyoshi (Exhibit 1003)

Fujiyoshi discloses “aresonance type angular velocity sensor which
excites a mass portion corresponding to an inertia mass, and detects an
angularvelocity on the basis of a displacement of the mass portion due to a
Coriolis force generated in adirection perpendicularto both directions of an
exciting direction of the mass portion and a rotating axis of the angular
velocity sensor.” Ex. 1003, 1:10-16. Figures 1A, 1B, and 1C of Fujiyoshi,
reproduced below, show the structure of the resonance type vibrating
component used in a conventional angular velocity sensor. Ex. 1001, 1:18—
20.

17
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Id. at Figs. 1A, 1B, 1C. In vibrating component 150, plate like mass
portion 152 corresponds to an inertia mass, supported in the vertical
direction by two beams 151 having an end fixed to frame portion 160 of
silicon substrate 152. Combelectrodes 156 are formed at the side portionsin
the horizontal direction of the drawing of mass portion 152; comb electrodes
158 are formed in frame portion 160, so as to mesh with and oppose comb
electrodes 156. Id. at 1:24—29. When an alteratingcurrentis applied to an
exciting conductive layer (not shown), an electrostatic force generated
between comb electrodes 156 and 158 displaces mass portion 152 in the
lateral direction causing vibration of mass portion 152. Id. at 1:30-37, Fig.
1B. During lateral excitation of mass portion 152, when angular velocity has
a rotational axis in the horizontal direction of the drawing, a Coriolis force is
generated in adirection perpendicular to the exciting direction and in the
rotating axis direction; the Coriolis force acts to displace mass portion 152.
Id. at 1:37-45. Figure 1C shows displacement detectingelectrodes 155, 157
that detect displacement by a capacity detectingmethod as a measure of the
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angularvelocity. Id. at 1:47-49. As the operating direction of the Coriolis
force with respectto mass portion 152 is in the thickness direction of the
substrate, Fujiyoshi sought an alternative to conventional approaches using
an upper electrode, a mass portion and a lower electrode and to develop a
structure that allows the Coriolisforce to be generated in a plane direction of
the substrate to simplify the manufacturing process. Id. at 1:60-2:10.
Figure 3 of Fujiyoshi, reproduced below, is a plan view of an angular
velocity sensor in accordance with a first embodiment in which a mass
portion is supported on a mass excitation supporting beam and mass
displacement supporting beam so as to float on a substrate surface.
Ex. 1003, 11:51-63.
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Id. at Fig. 3. In angularsensor500, an alternating voltageis applied to comb
excitingelectrode 51 and electrode 50, causing massportion 1 to vibrate up
and down vertically from the perspective shown in Figure 3. Ex. 1002
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11 57-58 (citing Ex. 1003, 12:29-12:44). Comb electrodes 60 and 63 detect
an amplitude of mass portion 1’s vertical motion based on a change in the
capacitance between electrodes 61 and 64 and comb detecting electrodes 60
and 63, respectively. 1d. 159 (citing Ex. 1003, 12:45-64). When undergoing
angularvelocity, mass portion 1 moves horizontally due to the Coriolis force
and capacity detectingelectrodes 30 and 32 detect the displacement based on
the differential output of the changing capacitance of the capacitors formed
by electrodes 30 and 32 and projecting electrode 31. Id. { 60 (citing Ex.
1003, 13:9-13, 13:25-30). An alternating voltage applied through control
electrodes 40, 42 creates an electrostatic force between electrodes 41, 42 and
projecting electrode 41 that causes the detected displacement of mass
portion 1to be zero. Id. § 61 (citing Ex. 1003, 13:13-21). The displacement
amount of mass portion 1 is calculated based on the control amount
necessary to make displacement of the mass portion zero. Id. (citing Ex.
1003, 13:21-24). Fujiyoshi employs feedback technology by forming a
feedback loop that restricts the motion of mass portion 1 to the adjacent
portion of the zero point. Id. (citing Ex. 1003, 16:33-36).

A second embodiment shown in Figure 8 enables adjusting the
frequency difference between the exciting frequency of mass portion 1 and
the vibrating frequency in the Coriolis force detecting direction via
additional electrodes 70—77, such that “either of the exciting frequency of
the mass portion 1 or the vibrating frequencyto the Coriolis force detecting
direction can be selectively adjusted.” Ex. 1003, 17:34-21:60.

2. Kumar (Exhibit 1005)
Kumar “relatesto rotation sensors, and more particularlyto a rotation
sensor and sensing method that utilizes the Coriolis effect” and “can be
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manufactured in bulk using inexpensive photolithographic techniques.”
Ex. 1005, 1:7-9, 1:57-58. In a preferred embodiment,

three members with substantially equal resonance frequencies
are mechanically coupled to form an “I”’-shaped structure. The
vertically extendingmember is vibrated along a first direction at
its resonance frequency. The “horizontally” extending members
are supported so that they will only vibrate along an orthogonal
direction. Orthogonal vibrational modes are coupled to the
horizontally extending members when the structure is rotated
about a rotational axis that is orthogonal to both vibration
directions.

Id. at 2:3-10. “The structure is preferably coated with an electrically
conductive material so that vibrations can be induced in the vertically
extending member with a capacitive forcer electrode, and sensed in the
vertically and horizontally extending members with capacitive pickoff
electrodes.” Id. at 2:16-21.

Figures 2aand 2b, reproduced side-by-side below, show a combined
elevational view and block diagram of a preferred embodiment (Figure 2a on
the left) and asectional view that illustrates operation of a forcer electrode
(Figure 2b on the right). Ex. 1005, 2:31-32, 3:50-51.
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Id. at Figs. 2a, 2b. In Figure 2a, a DC bias is applied to the entire electrically
conductive structure 30 and oscillation controller 42 applies a time-varying
voltage to capacitive forcer electrode 40a inducing oscillations in central
member 34 along X-direction 12. Ex. 1005, 2:3-12, 3:42-49. Central
member 34 is coated with a layer of electrically conductive material 47, such
that forcer electrode 40a and an adjacent area 48 of the central member 34
form a parallel plate capacitor. Id. at 3:50-54. The time varying voltage
applied to forcer electrode 40a results in a time varying electric field
between force electrode 40a and central member 34 causing central
member 34 to flex in X-direction 12. Id. at 3:54-58. Capacitive pickoff
electrode 54a senses the displacement of central member 34 and provides
feedback to oscillation controller 42. 1d. at 3:58-62. Capacitive pickoff
electrode 54a and central member 34 form a parallel plate capacitor whose
capacitance varies with variations in the distance between pickoff
electrode 54a and central member, such that with a DC voltage present on
conductive layer 47 of central member 34, the varying capacitance causes a

variation in the electrical signal sent to the oscillation controller 42.

3. Townsend (Exhibit 1004)

Townsend disclosesa “digital control system for vibrating structure
gyroscope of the kid using a vibrating structure.” Ex. 1004, 1.” Townsend
notes that “[a] common features these known systems is that they are
required to maintain a resonance carrier node oscillation at a natural

frequency determined by the mechanical vibratory structure.” Id. Figure 1 of

" Page numbers refer to the pages of the original document, not to the pages
of the exhibit.
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Townsend illustratesa conventional analog closed loop control system with
a primary excitation loop and secondary damping loop. Id. at 1-2. The
primary excitation loop, between a primary motion detector pickoff and a
primary driver, controls the amplitude of the primary pickoff signal, such
that the driver excites the vibrating structure to vibrate at its natural resonant
frequency. Id. at 2. The primary loop, which includes a filter, a voltage
controlled oscillator, gain control circuit, and an amplifier, controls the
amplitude of the signal at the primary pickoff means, which in effect is the
amplitude of the resulting vibration, using areference level. Id. at 2-4. The
secondary damping loop in atypical force feedback configuration provides
damping or the high Q rate response to achieve the required system
performance. Id. The secondary loop includes an amplifier, a filter, and a
demodulator, which outputs a direct current output signal proportional to the
applied angularrate. Id. at 3-4. Townsend notes that conventional analog
systemsrely on their ability to accurately track the resonantfrequency of the
high Q mechanical vibrating structureand to discriminate between relative
phasing between wanted and unwanted error signals, and require “using
precision analog electronic circuitswhich are notoriously difficult to specify,
design and integrate into small low-cost systems.” Id. at 2—-3. Townsend also
observes the modern systems require sensor outputs in thedigital format. Id.
at 3.

Figure 2 of Townsend illustrates “[a] conventional sampled data
system . . . which utilizes digital processing.” Ex. 1004, 4. “The
conventional system of Figure 2 utilizesanalog-to-digital converters 19 for
sampling and converting output signals respectively from the primary
pickoff means 2 and secondary pickoff means 6.” Id. Digital to analog
converters 20, as well as analog to digital converters 19, are synchronized to
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fixed frequency crystal oscillator 21 that operates at a high frequency (14
MHz), while vibrating structure 3 of the gyroscope operates at a lower
frequency (approximately 20 kHz). Id. Asthis system typically requiresa 70
ns sample/conversion rate, Townsend proposes a system that operates at
lower sample rates as more suitable to a vibrating structure gyro control
system. Id. at 5. Townsend’s system incorporates a digital processing unit
that samples primary output signals at selected intervals, converting the
signals in an analog to digital converter, digitally processingthe signals and
passing the processed signals to a primary drive that adjuststhe frequency of
the variable frequency oscillator via digital to analog converters. Id. at 5-6.
The digital control system also processes signals for the secondary drive
means. Id. at 6.

One embodiment of Townsend is illustrated in Figure 4 reproduced

below.
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Fig.4.
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Ex. 1004, Fig. 4. In Figure 4, vibrating structure 3 outputs signals from

primary pickoff means 2 and secondary pickoff means 6. Id. at 4, 10, 11.
These pickoff signals are output to sampleand hold devices 27 that “provide
a high degree of noise rejection” by “averag[ing] or integrat[ing] the input
waveform over the sample period.” Id. at 12, 18. Signals from sample and
hold devices 27 are output to multiplexers 28 that “select the appropriate
quarter sample for conversion” and output the samples to analog-to-digital
converters 29. Id. at 12-13. These digital signals are stored in buffer 31 and
input to digital processingunit 22 via data input 25. Id. at 13. Data output
from the digital processing unit 22 via output 22c, is stored in buffer 31a,
and converted to analog signals via digital to analog converters 20. 1d. These

analog signals are fed back into vibrating structure gyro 3 via primary drive
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means 4 (to drive vibration) and secondary drive means 7 (for damping). 1d.
at 3.

4. Cox (Exhibit 1006)

Cox concerns sample and hold circuits responsive to bipolar input
signals used in analog-to-digital converters and data acquisition systems.
Ex. 1006, 1:6-11. Recognizing the disadvantages of conventional
approaches that offset input signals with d.c. to make them unipolar, Cox
discloses a sample and hold circuit that “is directly responsive to a bi-polar
inputsignal without d.c. offsetand which utilizes the holding capacitor for
low-pass filtering.” Id. at 1:27-30. Figure 1 of Cox, reproduced below, is a

schematic diagram of the circuit.
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Ex. 1006, Fig. 1. Cox discloses a tracking mode and ahold mode—the hold
mode activated by closing switch 23. Id. at 1:52-57. In the tracking mode,
voltage 13 at capacitor 20 follows voltages 11 and 12. See id. at 2:1-3:18.
Resistors 35, 36 and holding capacitor 20 function as a low pass filter;
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resistors 35, 36 may be to zero where low pass filteringis not required. Id. at
3:51-53. Cox explains that:

low-pass filtering is often needed in analog-to digital converters

to restrict the bandwidth of a sampled input signal in order to
prevent aliasing of high frequency components of the sampled
signal into the low frequency portion of the sampled signal
spectrum. It is convenient to incorporate the RC low-pass filter
into the sample and hold circuit utilizing the circuit's holding
capacitor.

Id. at 3:59-68.
Closing switch 23 engages the hold mode by applying a voltage

greater than the input voltage 22 at all times, so that the voltage at node 11 is
always negative with respectto node 13 and the voltage at node 12 is always
positive relative to the voltage at node 13. Id. at 4:13-21. Asaresult, diodes
1, 2, 3, and 4 are biased off, so that capacitor 20 cannot leak through them:;
capacitor 20 is electrically isolated from the rest of the circuit, such that,
with unity gain amplifier 10 having a high input impedance, the capacitor
holds the sample voltage. Id. at 4:21-33.

5. Claim 1
Patent Owner argues that the combination of Fujiyoshi, Kumar,
Townsend, and Cox, as advanced in the Petition, do not teach “capacitive
pickoff excitation signals™ as recited by limitation 1(a), “digital low
frequency inertial element displacement signals™ as recited by limitations
1(b) and 1(c), or “a digital signal processing system analyzing” as recited by
claim 1(c). PO Resp. 19-40; Sur-reply 10-16.

a) Preamble
Claim 1 recites a preamble of “A microelectromechanical system
(MEMS) for measuring angular rate of a carrier, comprising.” Petitioner

relies on Mitamura as teaching the preamble. Pet. 44-47.
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Petitioner cites Mitamura’s third embodiment for measuring angular
rate (or angular velocity) as disclosing a vibrating mass (mechanical
component) and opposing electrodes (electrical components) with a
thickness in the range of a few micrometers, i.e., sufficiently small as to
constitute a MEMS system. Pet. 44-45 (citing Ex. 1009 § 42; Ex. 1002
111 193-196). Petitioner also cites Mitamura’s third embodiment as
measuring the angular rate of a carrier using vibrating mass 72 connected to
supports 73 secured to a substrate by securing sections 74, such that rotation
of the carrier substrate causes the vibrating mass to rotate. Id. at 46 (citing
Ex. 1009 § 43; Ex. 1002 11 197-198).

Patent Owner does not dispute that Mitamura teaches the preamble of
claim 1. See, PO Resp. 40-51; Sur-reply 16-20.

We determine that Petitioner has shown, by a preponderance of the
evidence, that Mitamura would have taught claim 1’s preamble to the

ordinarily skilled artisan

b) Limitation 1(a)

Claim limitation 1(a) recites “an angular rate sensor unit receiving
dither driver signals, capacitive pickoff excitation signals and a displacement
restoring signaland outputting angle rate signals in response to motion of
said carrier and dither motion signals.” Petitioner contends that Fujiyoshi
discloses the claimed angular sensor unit (Pet. 11-12) that receives dither
driver signals (id. at 13-15) and a displacement restoring signal (id. at 15—
18). Patent Owner does not explicitly dispute Petitioner’s contentions that
Fujiyoshi discloses an angular sensor unit that receives dither drive signals
and a displacement restoring signal. See PO Resp. 19-40; Sur-reply 10-16.
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Petitioner also contends that Fujiyoshi discloses an angular rate sensor
receiving the claimed capacitive pickoff excitation signals (id. at 18-23) and
thatan ordinarily skilled artisan would have understood it would have been
obvious to use capacitive pickoff excitation signals in Fujiyoshi’s system
based on Kumar (id. at 23-29). Patent Owner responds that Petitioner has
not demonstrated that Fujiyoshi, alone or in combination with other
references discloses capacitive pickoff excitation signals, as claimed. PO
Resp. 20-23; see generally Sur-reply.

For the reasons discussed below, and in view of the entire record, we
determine that Petitioner has shown, by a preponderance of the evidence,
thata person of ordinary skill in the art would have found limitation 1(a)
obvious over the combination of Fujiyoshi and Kumar.

(1) Angular rate sensor- dither drive signals
As an illustration of Fujiyoshi’s angular rate sensor unit, Petitioner

provides the annotated version of Figure 9 of Fujiyoshi reproduced below.
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Pet. 11. Petitioner identifies hardware highlighted in green in the center of
annotated Figure 9 as an angular rate sensing unit that vibrates mass
portions1inthe vertical direction, such that, when the system undergoes
angularrotation, a Coriolis force displaces mass portion 1 in the horizontal
directionin an amountindicative of the angular rate. Id. (citing Ex. 1003,
19:63-20:34; Ex. 1002 1 119). Petitioner contends that, like claim 1 of the
’122 patent, Fujiyoshi’s angular rate sensor unit receives dither drive signals
that vibrate the inertial elements (mass portions 1) back and forth along one
axis (the “excitingdirection’) so that when the system undergoes angular
rotation the inertial elements are displaced along a different axis (the
“detecting direction”) by the Coriolis force. 1d. at 12 (citing Ex. 1003, 19:63
—20:19; Ex. 1002. § 121). Petitioner states that, in Fujiyoshi, dither vibration
of mass portion 1 is controlled by an alternating voltage supplied through
amplifier control circuit 177 and alternating amplifier 179 from self-exciting
circuit 176 applied to electrode 51, so that mass portion 1 is vibrated to the
exciting direction. Id. (citing Ex. 1003, 19:63-67; 12:35-44, 21:29-33).
Petitioner also states that the dithervibration is controlled via an alternating
voltage (the dither driver signals) applied to the exciting electrode 52 as
highlighted in the purple highlighted portions of annotated Figure 9. Id.
(citing Ex. 1003, 21:29-33). Thus, according to Petitioner, Fujiyoshi
discloses an angular rate sensor unit receives dither signals, as claimed. Id. at
13. Petitioner further contends that, to the extent claim 1 is deemed to
require plural dither drive signals, Fujiyoshi’s second and seventh
embodiments disclose alternating voltage applied to electrode 52, which
teach this feature. Id. at 13-15.

Patent Owner does not dispute that Fujiyoshi teaches “angular rate
sensor-dither drive signals.” See, PO Resp. 19-40; Reply 10-16.
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We determine that Petitioner has shown, by a preponderance of the
evidence, that Fujiyoshi would have taught “angular rate sensor-dither drive

signals,” as recited by limitation 1(a), to the ordinarily skilled artisan.

(2) Displacement Restoring Signal

Petitioner states that an ordinarily skilled artisan would have
understood the displacement restoring signal is a signal used to restore the
position of an inertial element to its approximate pre-Coriolis force location
after its displacement. Pet 14. Petitioner cites the control voltage from
alternating amplifier 180 in Fujiyoshi’s second and seventh embodiments as
disclosing the claimeddisplacement restoring signal because it restores mass
portion 1toitsoriginal position after Coriolis force induced displacement.
Pet. 15-18.

Patent Owner does not dispute that Fujiyoshi teaches “displacement
restoring signal.” See PO Resp. 19-40; Sur-reply 10-16.

We determine that Petitioner has shown, by a preponderance of the
evidence, that Fujiyoshi would have taught a “displacement restoring
signal,” as recited by limitation 1(a), to the ordinarily skilled artisan.

(3) Capacitive Pickoff Excitation Signals

Petitioner acknowledges that Fujiyoshi does not explicitly use the
term “capacitive pickoff excitation signals,” but contends that Fujiyoshi
teaches or renders obvious an angular rate sensor unit that receives such
capacitive pickoff excitation signals. Pet. 18-19 (citing Ex. 1002 | 135-
148). Petitioner cites Dr. Young’s declaration as evidence that capacitive
pickoff excitation signals were well-known in the field of angular rate
sensors and gyroscopes. Id. (citing Ex. 1002 § 135, quoting the following
text at page 72 of J.M. Slater’s 1964 textbook Inertial Guidance Sensors
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(Ex. 1011, 11): “[c]apacitor pick-off systemstypically include as the sensing
element a differential-type capacitor of variable effective area or (and more
usually)variable gap.”). Referencing another annotated version of Fujiyoshi
Figure 9, Petitioner points out that the angular rate sensor units in
Fujiyoshi’s second and seventh embodiments include capacity detecting
electrodes 30, 32, 33, and 36 and that the capacitance of these electrodes is
detectedviaa capacity detectingcircuit 173 as the capacitance changes over
time due to themotion of mass portion 1. Id. at 19 (citing Ex. 1003, 20:42—
48,19:67-20:8, 16:25-28, 13:35-41, 13:66-14:4, Figs. 5, 8, 9, 17; Ex. 1002
1 136).

According to Petitioner, based on teachings in Slater’s textbook to
Implement a capacitive sensor by providing an oscillating signal in the audio
or radio frequency range, an ordinarily skilled artisan would have known to
implement Fujiyoshi’s capacity detecting circuit by providing a high
frequency signal to electrodes 30 and 32 that would get modulated by the
change in capacitance, such that measuring the modulated signal would
indicatethe capacitance change and, therefore, the motion of mass portion 1
over time. Id. at 20-21 (citing Ex. 1002 {{ 137-138). Petitioner and Dr.
Young cite page 429 and circuit diagrams from a 1994 textbook by Ljubisa
Rustic as providing further evidence that constructing such a capacitive
sensing circuit would have been within the ambit of an ordinarily skilled
artisan. Id. at 21-23 (citing Ex. 1002 139-140; Ex. 1010, Part Il, 183-186).

Petitioner cites Kumaras furtherevidence it would have been obvious
to an ordinarily skill artisan to use capacitive pickoff excitation signals in
Fujiyoshi’s system. Pet. 23—-24. Petitioner describes Kumar’s gyro system as
having loop control circuitry for driving vibrating motion and sensing
motion caused by the Coriolis force. Id. (citing Ex. 1005, 3:50-4:45, Fig. 2a;
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Ex. 1002 § 142). According to Petitioner, like Fujiyoshi, Kumar senses
motion of an inertial element by measuring a change in capacitance as the
distance between a vibrating inertial element (a central member) and a
pickoff electrode that forms a parallel plate capacitor with the central
member. Id. (citing Ex. 1005, 3:62—-65; Ex. 1002 { 142). Petitioner notes
that, as DC bias is present on the central member’s electrically conductive
layer, the varying capacitance that results from the change in the distance
between Kumar’s pickoff electrode and the central member causes a
variation in the electrical signal that is outputas a motion sensing signal. 1d.
at 23-24 (citing Ex. 1005, 3:62—4:2, 4:19-25). Petitioner also notes Kumar
discloses that other types of oscillators, such as a high frequency carrier
signal capacitive pickoff that operates without DC bias, can be used. Id. at
24 (citing Ex. 1005, 6:29-34; Ex. 1002 { 142).

Patent Owner contends that Petitioner has failed to show Fujiyoshi
alone or in combination with Kumar discloses the claimed capacitive pickoff
excitation signals. PO Resp. 20-23. Patent Owner emphasizes Petitioner’s
acknowledgment that Fujiyoshi does not explicitly use the term capacitive
pickoff excitation signals or identify specific disclosure in Fujiyoshi
suggesting high frequency signal representative of such excitation signals.
Id. at 20. Noting Petitioner’s reference to the Slater and Ristic textbooks as
indicative of the knowledge of an ordinarily skilled artisan, Patent Owner
contends that Petitioner offers no analysis of whether Slater or Ristic would
be within the backgroundknowledge of a person of ordinary skill, arguing
that Petitioner instead relies on attorney argument and the “conclusory say-
so of a paid expert.” Id. at 20-21.

The record supports a finding that Fujiyoshi alone or in combination

with Kumar teaches “capacitive pickoff excitation signals.” As defined by
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Petitioner, a person of ordinary skill has arelatively high degree of technical
knowledge (i.e., a bachelor’s degree and several years of practical
experience)?® (id. at 18) and, therefore, would be familiar with the subject
matter in Slater’s 60 year old textbook and Ristic’s 30 year old textbook
concerning capacitive pickoff signals. See Ex. 1011, 11; Ex. 1010, 183-186;
Actelion Pharms. LTD v. Mylan Pharms. Inc., 85 F.4th 1167, 1168 (Fed.
Cir. 2023) (vacating the district court’s claim construction order where
“extrinsic evidence, including textbooks” should have been consulted to
explain how a person of ordinary skill in the art would have understood the
claim language). Patent Owner does not cite to any evidence that such a
person of ordinary skill in the art would not be aware of the information in
Slater and Ristic. See PO Resp. 20-21. We also do not agree that Slater and
Ristic should have been included as references in this ground. See Sur-reply
10-15; DyStar Textilfarben GmbH & Co. Deutschland KG v. C.H. Patrick
Co.,464 F.3d 1356, 1360 (Fed. Cir. 2006) (“It is important in this inquiry to
distinguish between the references sought to be combined and ‘the prior art,’
as the latter categoryis much broader. For example, textbooks or treatises
may include basic principles unlikely to be restated in cited references.”).
Patent Owner further argues that the embodiment in Kumar disclosing
a DC bias voltage on the capacitive elements in question teaches an
approach that is the opposite of a frequency excitation signal. PO Resp. 21—
22 (citing Ex. 1005, 3:65—4:2). We explainedin the Institution Decision that

8 We note that using Patent Owner’s definition, a person of ordinary skill
also has a relatively high degree of technical knowledge (i.e., a master’s
degree and five years of relevant experience in the development of control
systemsfor inertial navigationand MEMS semiconductor processing). PO
Resp. 18 (citing Ex. 2019 1 57). A person with this background would also
be familiar with the subject matter in prior art textbooks.
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this argument overlooks Kumar’s explicit disclosure that “although
oscillation sensing is accomplished with DC biased capacitive pickoffs in
the preferred embodiment, othertypes oscillation sensors may be employed,
such as high frequency carrier signal capacitive pickoffs (which operate
withouta DC bias voltage) and tunneling current displacement sensors.”
Inst. Dec. 36 (citing Ex. 1005, 6:29-34). In response, Patent Owner states
only that this portion of Kumar does not explain “capacitive pickoff
excitation signals.” PO Resp. 22.

Petitioner explains that Dr. Young testifies that Kumar’s disclosure
would have rendered obvious high-frequency signals for capacitive sensing
in Fujiyoshi’s angular rate sensor unit and that Patent Owner’s expert does
not disputethis evidence. Reply 4 (citing Ex. 1002 11 143-147). We agree
with this characterization of the record. Moreover, Patent Owner does not
point to persuasive evidence rebutting Dr. Young’s testimony that “in light
of Kumar, it would have been obvious to a POSITA to implement
Fujiyoshi’s capacity detecting circuits 170 and 173 using a DC bias voltage
or AC carrier signal provided to the angular rate sensor unit in Fujiyoshi’s
second and seventh embodiments,” which encompasses “an angular rate
sensor unit receiving capacitive pickoff excitation signals” (Ex. 1002 | 142).
See PO Resp. 20-23 (arguing that Petitioner has not shown this limitation,
but not addressing Dr. Young’s testimony); see also Sur-reply 10-16
(discussing only limitations “digital low frequency inertial element
displacement signals” and “digital signal processing system analyzing” for
the Fujiyoshi ground); Tr. 13:23-14:7 (Petitioner’s counsel stating “there’s
this potential dispute about the capacitive pick up excitation signals
limitation for Ground 1; however, it appears Patent Owner did not renewthis
challenge in their Sur-reply.”).
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We have considered Patent Owner’s arguments that “the Board should
disregard [disclosures of the *122 patent], and other attempts by Nintendo to
roadmap its obviousness analysis off of American GNC’s own disclosure to
the public in its patent.” PO Resp. 21. However, Patent Owner does not
identify specific instances in the Petition of such impermissible hindsight
concerning the claimed capacitive pickoffexcitation signals and we do not
rely on American GNC’s own disclosure in this decision. Id.

Accordingly, we determine that Petitioner has shown, by a
preponderance of the evidence, that the combinedteachings of Fujiyoshi and
Kumar would have taught “capacitive pickoff excitation signals,” as recited
by limitation 1(a), to the ordinarily skilled artisan.

(4) Motivation to Combine

Petitioner states that, like the subject matter of the 122 patent,
Fujiyoshi and Kumar both concern the design of vibrating gyroscopes and
associated control circuitry. Pet. 24 (citing Ex. 1002 {{ 144; Ex. 1005, 1:7—
9, 3:50-4:45). Petitioner cites Fujiyoshi for its high-level disclosures about
capacitive sensing systems, i.e., capacity detecting circuits, and Kumar for
its detailed description of how such circuits work. Id. at 24-25 (citing Ex.
1003, 20:12-19, Fig. 9; Ex. 1005 3:62-4:2; Ex. 1002 { 145). Accordingly,
arguingthat Kumar provides a sensor design that is like that of Fujiyoshi,
Petitioner contends that an ordinarily skilled artisan would have had reason
to combine the teachings of Fujiyoshi and Kumar. Id. at 24 (citing Ex. 1002
11 143-148).

Emphasizing Petitioner’s evidentiary burden, Patent Owner contends

that Petitioner’s arguments that Kumar provides detail not disclosed in
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Fujiyoshi is insufficient basis or reason to combine their teachings. PO Resp.
22-23.

Record evidence supports Petitioner’s contentions that a skilled
artisan would have had reason to look to Kumar for further implementation
details of a circuit that performs functions like those performed by Fujiyoshi.
See Pet 24-26. For example, Dr. Young testifies that a person of ordinary
skill in the art would have recognizedthat Kumar discloses the details, at a
granular level, of Fujiyoshi’s capacitive sensing systems and would have
looked to Kumar for understanding of how to implement Fujiyoshi’s system.
Ex. 1002 § 145. Patent Owner does not point to persuasive evidence to rebut
this opinion. Moreover, Petitioner cites to Kumar, not only for an explicit
disclosure of capacitive pickoff signals, but also for its disclosure of both
DC biasand AC carrier signals and recognizing the applicability of an AC
carrier pickoffs that operates without DC bias. Pet. 24-26 (citing Ex. 1005
3:65-4:2, 6:29-36). We credit Dr. Young’s testimony on this issue and agree
with Petitioner that a person of ordinary skill in the art, looking at
Fujiyoshi’s description of capacitive sensing systems, would be motivated to
look to Kumar for its more detailed teachings of the implementation details
of such systems andwould combine these details to arrive at limitation 1(a).

We determine that Petitioner has shown, by a preponderance of the
evidence, that one of ordinaryskill in the art would have been motivated to
combine Fujiyoshi and Kumar in the manner argued by Petitioner.

c) Limitation 1(b)
Limitation 1(b) recites “a central circuitry receiving said angle rate
signals in response to said motion of said carrier and said dither motion
signals and outputting angular rate signals and digital low frequency inertial
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element displacement signals.” Petitioner relies on a combination of
Fujiyoshi, Townsend, and Cox as teaching this limitation. Pet. 29-35.

Petitioner references Figure 6 of the *122 patent as disclosing central
circuitrythat consists of one circuit block related to dither motion that is
centrally located between the angular rate sensor unit and a digital signal
processing system and another circuit block related to motion due to the
Coriolis force that is centrally located between the angular rate sensor unit
and the angular rate signal output. Pet. 29-30 (citing Ex. 1001, 7:61-63 Fig.
6; Ex. 1002 1 156-158).

To illustrate Petitioner’s contention that Fujiyoshi discloses a circuit
block structure like that of the 122 patent, Petitioner providesthe annotated
version of Fujiyoshi’s Figure 9 reproduced below.
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Pet. 30. Petitioner states that Fujiyoshi discloses the dither motion signals
and angle rate signals in claim limitation 1(a) are received by central

circuitry highlighted in orange. Id. at 31. Petitioner cites the orange
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highlighted boxes at the topand bottom of the annotated figure connected to
node “c” as related to dither motion and the orange highlighted boxes on the
left and right connected at node “b” as related to Coriolis force motion. Id.

Petitioner asserts that the Coriolis force motion circuitry is central
circuitry located between the angular rate sensor and angular rate signals
output (highlighted in green), and the dither motion circuitry is central
circuitry located between the angular rate sensor and a processing unit,
particularly thedigital signal processor disclosed by Townsend. Id. at 30-31.
Petitioner also states that Fujiyoshi’s second and seventh embodiments
derive angular rate signals, and that Fujiyoshi’s displacement control
circuit 182 calculates the angular velocity and outputs it to the angular
velocity display portion 190. Id. at 31.

As for the “low frequency inertial element displacement signals,”
Petitioner contends that they correspond to dither motion signals from which
noise has been removed. Pet. 31 (citing Ex. 1001, Fig. 6; Ex. 1002 Y 165).
On this basis, Petitioner argues these claimed signals would have been
obvious over Fujiyoshiconsidering Townsend’ssampleand hold devices 27
that average or integrate an input waveform over a sample period to provide
sampled signals to A/D converter 29 for use by digital processing unit 22. 1d.
at 32, 34-35. Petitioner also states that, to the extent there is any dispute
about whether Townsend’s sample-and-hold deviceswould have resulted in
low frequency signals, Cox discloses the use of a low pass filter. Id. at 33.

Patent Owner contendsthat Fujiyoshidoes not teach “doing anything
with or to the signals Nintendoidentifies as the dither motion signals’” as
recited by limitation 1(b). PO Resp. 24. According to Patent Owner,
Fujiyoshi simply feeds back the dither motion signals using “a wire or node
‘c’” and does not mention noise rejection circuitry. Id. at 24-25. The
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Petition, however, turns to Townsend, in combination with Fujiyoshi, as
teachingthis limitation. See Pet. 32 (“It would have been obvious that the
central circuitry in Fujiyoshi’s second and seventh embodiments would
output digital low frequency inertial element displacement signals in
light of Townsend.”).

Patent Owner contendsthat the Petition shows Townsend’s sample
and hold blocks inserted into Fujiyoshi’s system only “as part of a
complicated chain of digital blocks.” PO Resp. 24. According to Patent
Owner, the Petition does not describe what those blocks “do or what they are
for,” and contends that Petitioner relies on hindsight knowledge derived
from the ’122 patent. Id. at 24-25.

We do not agree with Patent Owner’s characterization of the Petition.
See Pet. 39-42. Contrary to Patent Owner’s assertions, the Petition compares
the circuits of Fujiyoshi and Townsend using Dr. Young’s annotated figure,
reproduced below.
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Pet. 41 (citing Ex. 1002 { 184). Petitioner’s annotated figure, above,
includes Fujiyoshi’s Figure 9 on the left and Townsend’s Figure 4 on the
right. The annotations denote the “dither motion circuitry” (highlighted in
blue) and “sensing (Coriolis force) motion circuitry” (highlighted in pink) in
both references. Dr. Young testifies that a person of ordinary skill would
have connected Fujiyoshi’snode ¢ to Townsend’s “sample-and-hold device,
analog-to-digital converter, buffer and digital processing unit.” Id. § 181. As
an alternative Dr. Young testifies that a person of ordinary skill “would have
found it obvious that amplitude control circuit 177 disclosed in Fujiyoshi’s
Figure 9 circuit would have contained some or all of the digital signal
processing system like that disclosed by Townsend.” Id. Patent Owner does
not persuasively explain why this testimony does not sufficiently describe
where in Fujiyoshi Townsend’s sample-and-hold circuit would be
incorporated. See PO Resp. 24-35; Sur-reply 10-16.

Moreover, Dr. Young provides persuasive testimony that a person of
ordinary skill would have understood “the teachings of Townsend are
applicable to the control circuit loops of Fujiyoshi.” Ex. 1002 | 184. Patent
Owner’s argument that “Townsend discusses another A/D converter
embodiment where sample and hold devices are not required,” (PO Resp.
25) does not overcome this testimony because Townsend is “prior art for all
it teaches.” Beckman Instruments, Inc. v. LKB Produkter AB, 892 F.2d 1547,
1551 (Fed. Cir. 1989) (“Even if a reference discloses an inoperative device,
it is prior art for all that it teaches.”); In re Mouttet, 686 F.3d 1322, 1334
(Fed. Cir. 2012) (“[M]ere disclosure of alternative designs does not teach
away.” (citation omitted)).

Patent Owner also arguesthat Petitioner has not sufficiently shown
thata person of ordinary skill would not have been motivated to combine
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Fujiyoshi and Townsend. PO Resp. 25-26. According to Patent Owner,
“noise is the only rationale offered for this combination.” Id. at 25. Patent
Owner asserts that “[t]here are many potential sources of noise in any sensor
system” so “the presence of a block for removing . . . sample noise caused
by Townsend’s conversion to digital—is not a motivation to convert
Fujiyoshi’s analog signals to digital.” 1d. Patent Owner adds that
Townsend’s teaching of noise reduction “is only meaningful if one had
already decided to digitize.” Id. at 26. Patent Owner points to Dr. Young’s
cross-examination as support for the contention that reducing noise in
electrical systems as “not a proper reason to combine” because it is an
“lo]verbroad and generalized concern.” Id. (citing Tr. 56:6-58:7 (stating that
“all electrical systems . . . have noise”), 61:21-64:23 (“If I only focus on
noise, maybe it’s overbroad; right?”); In re Beasley, 117 Fed. Appx. 739,
744 (Fed. Cir. 2004)).

We do not agree with Patent Owner’s characterization of the Petition.
Petitioner did not rely solely on noise reduction as the motivation to
combine Fujiyoshi and Townsend. See Pet. 39-43 (discussing several
reasons a person of ordinary skill would have been motivated to combine
Fujiyoshi and Townsend); Reply 5; Ex. 1002 { 185-186. In fact, the
Petition explicitly relies on Townsend’s statement that “analog circuitry has
drawbacks when used for the control loops of vibrating structure gyroscope
circuitry,” because it is difficult to calibrate and “modern systems require the
sensor outputs to be available in digital format to simplify system
integration.” Pet. 41 (quoting Ex. 1004, 3; Ex. 1002 { 185); Reply 5 (citing
Ex. 1002, 1 185; Ex. 1045 {1 20-30, 61-65). Additionally, as we noted in
the Institution Decision, Townsend teaches that it was conventional to use a

“sampled data system . . . which utilizes digital processing” and “analogue to
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digital converters . . . for sampling and converting output signals
respectively from the primary pick off means . . . and secondary pickoff
means”in a gyroscope application and proposes a system with lower sample
rates to improve performance. Inst. Dec. 42 (quoting Ex. 1004, 4-5); see
also Reply 7 (citing Ex. 1004, 12; Ex. 1045 | 64).

Patent Owner does not explicitly address these further motivations to
combine. See PO Resp. 24-28; Sur-reply 10-16. In fact, we agree with
Petitioner that therecord corroborates Dr. Young’s testimony that a person
of ordinary skill in the art would have understood the advantages to
digitizing circuits. Reply 6. Patent Owner’s expert, Dr. Larson, wrote an
article in 1998 that recognized the advantages of digital systems over analog,
including “accuracy, flexibility, programmability, and modularity.” Reply 6
(citing Ex. 1044, 1655). In addition, Dr. Larson testified that “digital
systemsare kind of infinitely flexible” and accurate. Ex. 1046, 38:10-17,
41:7-21 (discussing Ex. 1044).

It is not material to this analysis that Fujiyoshi “worked fine . . . and
solved known problems in the art” (PO Resp. 32; Sur-reply 14). KSR, 550
U.S. at 420 (“Under the correct analysis, any need or problem known in the
field of endeavor at thetime of invention and addressed by the patent can
provide a reason for combining the elements in the manner claimed.”).
Moreover, Mr. McCall testified that “the company was investigating how to
buildacommercially andtechnically viable gyroscope from silicon MEMS
technology, as well as an Inertial Measurement Unit (IMU) that would
incorporate and utilize such MEMS gyroscope technology” and that “[t]his
was seen as a significant technical challenge at the time.” Ex. 2023 1 7. This
testimony supports a finding that a person of ordinary skill in the art would

have looked to known advantages of digital circuits and Townsend’s
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disclosure of sample andhold circuitry. See KSR, 550 U.S. at 1742 (“When
there isa design need or market pressure to solve a problem and there are a
finite number of identified, predictable solutions, a person of ordinary
skill has good reason to pursuethe known options within his or her technical
grasp. If this leads to the anticipated success, it is likely the product not of
innovation but of ordinary skilland common sense.”); Intel Corp. v. PACT
XPP Schweiz AG, 61 F.4th 1373, 1381 (Fed. Cir. 2023) (“It’s enough for
Intel to showthat there was a known problem of cache coherency in the art,
that Bauman’s secondary cache helped address that issue, and that
combining the teachings of Kabemotoand Bauman wasn’t beyond the skill
of an ordinary artisan.”). Accordingly, therecord shows there was a known
problem of a technically viable gyroscope using MEMS technology in the
art, that Townsend’s sample and hold circuit helped address that issue, and it
was not beyond the skill of an ordinary artisan to combine Townsend’s
teachings to that of Fujiyoshi.

Finally, Patent Owner argues that Petitioner has not sufficiently
shown that a person of ordinary skill would have combined Cox with
Fujiyoshi and Townsend. PO Resp. 26-27. According to Patent Owner, the
Petition “relies only on a citation to the *122 [p]atent’s disclosures to suggest
why low-pass filtering would be looked for here.” PO Resp. 26 (citing Pet.
33). Patent Owner adds that Cox does not teach noise reduction and
Petitioner’s proposed motivation to combine Townsend and Cox “ignores
the fact that its rationale for combining with Cox is circular—citing the need
for sampling/filtering that is motivated by an assumed decision to go from
analog to digital.” 1d. (citing Pet. 32-34). Patent Owner adds that Cox

discloses “a completely analog filter circuit, with an analog input and
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output—and contains nothing to suggest aneed to digitize that input.” Id. at
217.

Again, we do not agree with Patent Owner’s characterization of the
Petition. We do not see anything in the cited portion of the Petition that
relies on the *122 patent’s disclosures for a reason to combine Cox’s
teachings with those of Fujiyoshi and Townsend. See Pet. 33—-34. In fact, the
only mention of the *122 patent in this section of the Petition is the statement
that both Fujiyoshi and Cox are “in the same field as the 122 patent.” Id. at
33. And, Dr. Young testifies that a person of ordinary skill in the art would
have understood that “adding low-pass filtering functionality to the sample-
and-hold devices [of the Fujiyoshi-Townsend combination] would have
further reducednoise and improved sensor performance.” Ex. 1002 § 171.
Moreover, we do not understand Petitioner’s reasoning to be circular.
Petitioner explains why a person of ordinary skill in the art would look to
Townsend’s sampleand hold circuit, as discussed above, and notes that Cox
explicitly discusses such sample and hold circuits using low-pass filtering.

We are not persuaded to the contrary by Patent Owner’s argument that
Cox 1s not in the same field as the *122 patent or the other references. PO
Resp. 36; Sur-reply 12-13. Although Cox may not be specific to motion,
sensors, or MEMS, it does discuss sample and hold circuits and low pass
filtering. Ex. 1006, Abstr., 1:27-30, 3:50-4:8. We have not changed our
understanding from the Institution Decision that Petitioner cites Cox for the
well-known proposition that low pass filtering would be employed in a
sample-and-hold circuit providing inputs to an analog to digital converter to
improve performance in the presence of noise. Inst. Dec. 4243 (citing Pet.
33-35). Moreover, it isnot requiredthat the prior art be in the same field of

endeavor as the challenged patent if the prior art is “reasonably pertinent to
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the particular problem with which the inventor is involved.” Airbus S.A.S. v.
Firepass Corp., 941 F.3d 1374, 1379 (Fed. Cir. 2019) (quoting In re Bigio,
381 F.3d 1320, 1325 (Fed. Cir. 2004)). Although the parties do not explicitly
address whether Cox is analogous art, the evidence shows that Cox is at least
reasonably pertinentto designing MEMS motion sensor technology. See Ex.
20239 7 (Mr. McCall testifying that the problem to be solved was “how to
build acommercially andtechnically viable gyroscope from silicon MEMS
technology, as well as an Inertial Measurement Unit (IMU) that would
incorporate and utilize such MEMS gyroscope technology.”)

Further, as with the combination of Fujiyoshi and Townsend, the
Petition does not rely solely on noise reduction as a motivation to combine
the teachings of Cox with the other references. Pet. 34. The Petition also
citesto Irwin—atextbook from 1997—as showing that a person of ordinary
skill in the art would be “motivated to incorporate Cox’s low-pass filter into
the Fujiyoshi-Townsend combination’s sample-and-hold devices to reduce
aliasing by the analog-to-digital converters.” Id. at 34 (citing Ex. 1013 at
139; Ex. 1002 § 171). In addition, the Petition states that a person of
ordinary skill in the art “would have been further motivated to use Cox’s
design to minimize the number of components in thesystem.” Id. (citing EX.
1006, 3:68-4:8; Ex. 1002 { 172). We credit Dr. Young’s testimony on this
issue and agree that Irwin would have been known by a person of ordinary
skill in the art. Ex. 1002 1 171; Ex. 1045 { 60.

Finally, even if Cox does not suggest a need to digitize (see PO Resp.
27), thisis not relevant to our findings because, as discussed above, Patent
Owner looks to Townsend and the knowledge of a person of ordinary skill in
the art as supplying the motivation to digitize. And, as discussed above, the
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record shows that a person of ordinary skill in theart at the time would have
understood the advantages of digitizing circuits.

We determine that Petitioner has shown, by a preponderance of the
evidence, that the combination of Fujiyoshi, Townsend, and Cox would have
taught limitation 1(b) to the ordinarily skilled artisan.

d) Limitation 1(c)

Limitation 1(c) recites “a digital signal processing system analyzing
said digital low frequency inertial element displacement signals and feeding
back said dither driver signals to said angular rate sensor unit.” Petitioner
relies on a combination of Fujiyoshi and Townsend as teaching this
limitation. Pet. 35-42.

Petitioner cites Fujiyoshi’s dither motion control system as disclosing
a feedback loop in which dither motion driver signals are fed back to the
angularrate sensor unit that forms the dither driver signals. Id. Petitioner
provides annotated versions of Fujiyoshi’s Figure 9, reproduced below.
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Petitioner asserts that Fujiyoshi’s Figure 9 shows dither motion control
signals connect to dither driver generation circuity through node “c.” Id. at
35-36 (citing Ex. 1003, 20:2-11; Ex. 1002 1 177); see also id. at 38.
Petitioner citesthe green highlighted boxes in the center of the annotated
figure connected to node “c” as the “angular rate sensor unit,” the pink
highlighted area on the top as “dither motion signals,” and the purple
highlighted area below the angular rate sensor unit as “dither driver signals.”
Id.

Noting that Townsend teaches conventional gyroscopes with a
primary loop for exciting the vibrating circuit and a secondary loop for
damping, Petitioner cites Townsend as demonstrating that a digital
Implementation of these loops offers advantages over Fujiyoshi’s analog
implementation. Id. at 36-37 (citing Ex. 1004, 1-3, Fig. 4; Ex. 1002 { 178).
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Petitioner argues an ordinarily skilled artisan would have had reason
to connectnode “c”’ to a sample-and-hold device, analog converter, buffer,
and digital signal processing unit and to connected the digital processing
unit’s output in a feedback configuration to node “c” through a digital-to-
analog converter. Id. at 39, 41-42. Petitioner states that both Fujiyoshi and
Townsend concern vibrating gyroscopesand describe similar structures for
controlling vibration of the vibrating element and for controlling motion
caused by the Coriolis force when a system undergoes angular rotation. Id.
at 40 (citing Ex. 1003, 19:63-20:34; Ex. 1004, 1-2; Ex. 1002 { 184).
Petitioner further notes Townsend’s description of drawbacks to analog
circuitry when used to control vibrating structure gyroscope circuitry as
“notoriously difficult to specify, design and integrate into small low cost
systems, (i.e. ASICS),” difficult to calibrate, and less compatible with
modern sensorsthat provide digital outputs. Id. at 41 (citing Ex. 1004, 3; Ex.
1002 § 185).

Patent Owner argues that Petitioner relies upon “a complicated mosaic
of references andindividual circuit elements” to make “a massive change to
the feedback wire disclosed in Fujiyoshi” with “no explanation of
disclosures in Fujiyoshi to supportit.” PO Resp. 31. Patent Owner cites to
testimony of Dr. Larson contrasting the complexity of Petitioner’s proposed
implementation of a digital feedback loop with Fujiyoshi’s “simple analog
loop” and stating that “[t]he Townsend reference does not disclose any
specific benefit that would have been deemed applicable to the complete
analog feedback loop taught in Fujiyoshi.” Ex. 2019 { 63-68. According to
Dr. Larson, “[t]rue or not, Fujiyoshi taught a person of ordinary skill that its
analog feedback loop would solve known problems in the art.” 1d. { 67.

However, such a precise disclosure from the prior art is not required. See
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Intel Corp. v. PACT XPP Schweiz AG, 61 F.4th 1373, 1380 (Fed. Cir. 2023)
(“[T]he motivation-to-combine 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.’” (citing KSR, 550 U.S. at 418)); Intel
Corp. v. Qualcomm Inc., 21 F.4th 784, 800 (Fed. Cir. 2021) (“It’s not
necessary to showthata combination is ‘the best option, only that it be a
suitable option.””’ (quoting PAR Pharm., Inc. v. TWI Pharms., Inc., 773 F.3d
1186, 1197-98 (Fed. Cir. 2014)).

Patent Owner also assertsthat Mr. McCall’s “unique knowledge and
experience, beyond that of ordinary artisans, enabled American GNC to
understand solutions and quickly meet the challenge posed by the poor-
performing MEMS angular rate sensors of the time.” PO Resp. 32—-33 (citing
Ex. 2019 1 81-84). Mr. McCall argues that a person of ordinary skill would
not have hadsufficient experience with digital signal processing. PO Resp.
33; Ex. 202311 6, 8, 10, 12-14; Ex. 2019 11 81, 84. Dr. Larson relieson Mr.
McCall’s testimony to opine that “[a] person of merely ordinary skill would
not have been motivated to undertake the complicated application of digital
signal processing in, for example,a MEMS angular rate sensor control loop
at the time.” Ex. 2019 9] 84.

We are not persuaded that the person of ordinary skill in theart would
lack proficiency in digital signal processing. Patent Owner itself defines the
person of ordinary skill in the artas fairly high. PO Resp. 18 (stating that a
person of ordinary skill in the art has a “Master’s Degree in Electrical or
Electronics Engineering, and approximately five years of relevant
experience in the development of control systems for inertial navigation,
MEMS semiconductor processing, and analog circuit design.”). Moreover,
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we credit Dr. Young’stestimony that “a person of ordinary skill in the art
would have had experience and familiarity with digital signal processing
based on their education and work experience.” Ex. 1045 § 43. Dr. Young
bases this opinion on a person with less education and experience than
Patent Owner’s definition of a person of ordinary skill—a Bachelor’sdegree
in electrical engineering or similar degree and two or three years of practical
experience designing and/or implementing systems that include sensors for
measuring movement, such as acceleration and rotational position. Id.; EX.
1002 9 14 (stating Petitioner’s proposal of the level of ordinary skill in the
art). Wenoted in the Institution Decision that “applying Patent Owner’s
description of a person of ordinary skill in the art suggests that such a person
would have a deeper understanding of the technology and be able to infer
more from the teachings of the references than one having the skill set
proposed by Petitioner.” Inst. Dec. 16. Patent Owner does not dispute this
finding in post-institution briefing. See generally, PO Resp.; Sur-reply.
Moreover, Dr. Larson’s 1998 article discusses “the proliferation of VLSI
digital integrated circuits” and that “A/D and D/A converters are becoming
the dominant analog components in major systems, and converters that rely
on digital post-processing and error correction are becoming increasingly
popular.” Ex. 1044, Abstr. The record, therefore, shows that a person of
ordinary skill in the art in 1999, even if they worked mostly on analog
circuits, would have been aware of and had experiencewith digital circuits.
Although we agree that Mr. McCall’s testimony shows his knowledge
and skills were impressive (see e.g., Ex. 2023 {1 5-14), his testimony about
the knowledge of an ordinary engineer does not impact our analysis. The
person of ordinary skill in the art isnot an “ordinary engineer,” butis a legal
construct. See Phillipsv. AWH Corp., 415 F.3d 1303, 1318 (Fed. Cir. 2005)
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(en banc) (“[C]laims are construed as they would be understood by a
hypothetical person of skill in the art.””) (emphasis added); see also KSR, 550
U.S. 420 (“The question is not whether the combination was obvious to the
patentee but whether the combination was obvious to a person with ordinary
skill in the art.”); (“Common sense teaches, however, that familiar items
may have obvioususes beyond their primary purposes,and in many cases a
person of ordinary skill will be able to fit the teachings of multiple patents
together like pieces of a puzzle.”); (“A person of ordinary skill in the art is
also a person of ordinary creativity, not an automaton.””). Mr. McCall states
that he disagrees that an “ordinary engineer” would be able “to replace the
accelerometer and gyroscope elements in a conventional system, such asone
using aring laser gyroscope, with MEMS acceleration and rate sensors.” Ex.
2023 1 24. However, this testimony is not enough to demonstrate that the
proposed combination would have been “uniquely challenging or difficult
for”” a person with the high level of learning and experience as a person of
ordinary skill in this art. Leapfrog Enters., Inc. v. Fisher-Price, Inc., 485
F.3d 1157, 1162 (Fed. Cir. 2007) (citing KSR, 550 U.S. at 418).

Finally, Patent Owner argues that Petitioner “never actually says what
aspect of any signal is analyzed, never describes any analysis, and fails even
to use the word analyzing except in the section header quoting the claim
element.” PO Resp. 28-29, 34-35. Similarly, Patent Owner argues that “[b]y
failing to even discuss what relevant analyzing is done by the alleged
Townsend digital signal processor—in the reference or in the alleged
combination—[Petitioner] failed to showspecific teaching or suggestion of
the claim element.” Id. at 35.

Again, we do not agree with Patent Owner’s characterization of the

Petition. Dr. Young testifies that a person of ordinary skill in the art would
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have been motivated to incorporate digital circuitry based on Townsend’s
teachings into the “amplitude control circuit 177 of Fujiyoshi and that this
circuit “controls in such amanner as to take the amplitude of the vibration
constant on the basis of the excitation control signal [the dither driver
signals].” Ex. 1002 § 177 (quoting Ex. 1003, 20:2-11); see also Ex. 1002
11179, 181, 185). We understand this testimony to mean that the modified
circuit of Fujiyoshi wouldanalyze the excitation control signal as claimed.
We are not persuaded otherwise by the lack of the word “analyzing.”

We determine that Petitioner has shown, by a preponderance of the
evidence, that acombination of Fujiyoshi and Townsend would have taught
limitation 1(c) to the ordinarily skilled artisan.

e) Objective Indicia of Nonobviousness

Patent Owner argues that objective evidence, including recognition
citation, use, and licensing of the 122 patent, failure by others, and
commercial successsupports a finding of nonobviousness. PO Resp. 3, 33.
In its Sur-reply, Patent Owner additionally contends its “coremicro IMU
product” embodied and was coextensive with the claims of the *122 patent.
Sur-reply 8-9, 20-22.

Petitioner contends that Patent Owner fails to show the requisite nexus
and fails to provide any objective evidence of secondary considerations.
Reply 15-17.

For the reasons below, we determine that: a) Patent Owner does not
show nexus between its alleged objective indicia of nonobviousness and the
claims; and b) what “evidence” of nonobviousness Patent Owner submits

has little probative value.
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Objective evidence of nonobviousness, when present, must be
considered as part of an obviousness inquiry. Transocean Offshore
Deepwater Drilling, Inc. v. Maersk Drilling USA, Inc.,699 F.3d 1340, 1349
(Fed. Cir. 2012). “Such evidence includes the commercial success of the
patented invention, whether the invention addresses ‘long felt but unsolved
needs,’” and the failure of others to produce alternatives to the patented
invention.” In re GPAC Inc., 57 F.3d 1573, 1580 (Fed. Cir. 1995) (citing
Graham, 383 U.S. at 17-18). Notwithstanding what the teachings of the
prior art would have suggested to one of ordinary skill in theart, the totality
of the evidence submitted, including objective evidence of nonobviousness,
may lead to a conclusion that one or more of the challenged claims would
not have been obvious to one of ordinary skill in the art. In re Piasecki,
745 F.2d 1468, 1471-72 (Fed. Cir. 1984).

“In order to accord substantial weight to secondary considerations in
an obviousness analysis, ‘the evidence of secondary considerations must
have a “nexus” to the claims, i.e., there must be “a legally and factually
sufficient connection” between theevidence and the patented invention.’”
Fox Factory, Inc. v. SRAM, LLC, 944 F.3d 1366, 1373 (Fed. Cir. 2019), cert.
denied, 141 S. Ct. 373 (2020) (quoting Henny Penny Corp. v. Frymaster
LLC, 938 F.3d 1324, 1332 (Fed. Cir. 2019). Although the patent owner bears
theinitial burden of provinga nexus (WMS Gaming Inc. v. Int'l Game Tech.,
184 F.3d 1339, 1359 (Fed. Cir. 1999)), a presumption of nexus may be
appropriate if the patent owner shows “the asserted objective evidence is tied
to a specific product and that product ‘embodies the claimed features, and is
coextensive with them.’” Polaris Indus, Inc. v. Arctic Cat, Inc., 882 F.3d
1056, 1072 (Fed. Cir. 2018) (quoting Brown & Williamson Tobacco Corp. v.
Philip MorrisInc., 229 F.3d 1120, 1130 (Fed. Cir. 2000) (emphasisadded)).
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“A patent claim is not coextensive with a product that includes a ‘critical’
unclaimed feature that is claimed by a different patent and that materially
impacts the product’s functionality.” Id. at 1375. Simply showing that a
patent claim broadly covers the commercial product being asserted as
objective evidence of nonobviousness is not enough to show they are
coextensive. Id. at 1377.

“A findingthat a presumption of nexus is inappropriate does not end
the inquiry into secondary considerations,” however. 1d. at 1373. “To the
contrary, the patent owner is still afforded an opportunity to prove nexus by
showingthat the evidence of secondary considerations is the ‘direct result of
the unique characteristics of the claimed invention.”” Id. at 1373—74
(quoting In re Huang, 100 F.3d 135, 140 (Fed. Cir. 1996)). ““Where the
offered secondary consideration actually resultsfrom something other than
what is both claimedand novel in the claim, there is no nexus to the merits
of the claimed invention,” meaning that ‘there must be a nexus to some
aspect of the claim not already in the prior art.”” Lectrosonics, Inc. v.
Zaxcom, Inc., IPR2018-01129, Paper 33 at 33 (PTAB Jan. 24, 2020)
(precedential) (quoting In re Kao, 639 F.3d 1057, 1068-1069 (Fed.

Cir. 2011). Ultimately, we must weigh Patent Owner's objective evidence in
the context of whether the claimed invention as a whole would have been
obvious to a skilled artisan. WBIP, LLC v. Kohler Co., 829 F.3d 1317,
1331-32 (Fed. Cir. 2016). Only if the patent owner presents a prima facie
case of nexus does the burden of production shift to the patent challenger to
adduce evidence showing that any commercial success or industry praise
was due to extraneous factors other than the patented invention. Demaco,
851 F.2d at 1393.
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(1) Nexus

Patent Owner asserts only that the objective evidence is tied to its
“coremicro” IMU product, which “embodies the claimed features, and is
coextensive with them;” Patent Owner does not address the other path to
demonstrate nexus, namely, showing that the evidence is the “direct result of
the unique characteristics of the claimed invention.” See Fox Factory, 944
F.3d at 1373-1374 (citations omitted); PO Resp. 33-34 (discussing
objective indicia without addressing nexus); Sur-reply 8-9, 20-22
(discussing only that coremicro IMU is coextensive with the claimed subject
matter). Specifically, Patent Owner submits that the coremicro IMU product
“contain[s] the’122 patent MEMS angular rate sensors,” which “embody][]
and [are] coextensive with the challenged claims.” Sur-reply 8-9 (citing EXx.
2023 11 15-20). Patent Owner also cites to the 122 patent’s statement that
“[t]he present invention enables the coremicro IMU.” Sur-reply 20 (citing
Ex. 1001, 2:31-34).

As furthersupport for its nexus argument, Patent Owner pointsto Mr.
McCall’s testimony regarding the development of the coremicro IMU and
his weekly progress reports (Ex. 2023) noting his concurrent review of a
“MEMS provisional patent” and development of “MEMS Micro IMU.” See
Ex. 2023 11 15-20. Patent Owner specifically highlights Mr. McCall’s
statement, “[m]y circuit designs that led to the *122 and *648 Patents,
including the digital signal processing elements of those designs, were
successfully implementedin American GNC’s coremicro IMU product.” Ex.
2023 1 20; Pet. 8. That Mr. McCall concurrently worked on an unspecified
provisional patent application and the coremicro IMU, however, does not
mean that the coremicro IMU embodiesthe claims of the *122 patent and is

coextensive with them.
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Mr. McCall’s testimony does not demonstrate that the coremicro IMU
product is essentially the claimed invention. See, e.g., Ex. 2023 {1 16
(summarizing a weekly status reports from March 1999 discussing the
development of the “MEMS micro Inertial Measurement Unit (IMU)
product”), 17 (same for reports in summer of 1999), 19 (summarizing
conversations with other entities during this development), 20 (stating “I
understand that [American GNC’s coremicro IMU product] was
commercially successful”), 21 (“I believe that none of these companies
achieved success at designingand implementing a navigation-grade device
prior to American GNC’s patents and prototypes.”), 22 (“I understand that
[NASA Jet Propulsion Laborator[y’s] attempt to develop a navigation-grade
silicon MEMS device] was not robust enough to survive the required
environmental testing. Moreover, the statementin the *122 patent that “[t]he
present invention enables the coremicro IMU” also does not provide support
for a findingthat the coremicro IMU was based on the challenged claims.
See Ex. 1001, 2:31-34.

Finally, Patent Owner points to a brochure created by American GNC
as support for coextensiveness. Sur-reply 20 (citing Ex. 2002). However,
this brochure appears to be high-level marketing material about American
GNC and does not address how any product is related to any claimed subject
matter. See Ex. 2002.

Patent Owner’s arguments and evidence fail to directly relate the
coextensiveness of the coremicro IMU product to the challenged claims
beyond the conclusory statement that the products embody and are
coextentive with the claim. PO Resp. 33-34; Sur-reply 20-22. This analysis
Is important especially when Patent Owner asserts that claims 1 and 3 of the
’122 patent in the present case and claims 1 and 4 of Patent No. 6, 671, 648
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in IPR 2024-00668 are all embodied in coremicro IMU. See, e.g., IPR2024-
00668, Sur-reply 15-16 (stating American GNC’s coremicro IMU product
embodiesand is coextensive with the challenged claims). Patent Owner,
however, does not address where the coremicro IMU product lies on the
spectrum of correspondence between the challenged claims of the two
patents. See Fox Factory, 944 F.3d at 1373; Demaco, 851 F.2d at 1392.

Based on the foregoing, we determine that Patent Owner has not
established a presumption of nexus between the challenged claims and
coremicro IMU.

(2) Patent Owner’s Evidence

Even if we assume Patent Owner has satisfied the requisite showing
of nexus, however, we would determine that the objective evidence of
nonobviousness does not outweigh the evidence supporting obviousness
because the “evidence” Patent Owner submits to support its contentions
regarding recognition, citation, use, andlicense of the 122 patent, failure by
others, and commercial success, is very weak.

Patent Owner supportsits arguments with purported evidence in the
form of Mr. McCall’s declaration, Mr. McCall’s notebook and weekly
progress reports, Mr. McCall’s deposition (Ex. 1048), Dr. Larson’s response
declaration, Dr. Larson’s deposition (Ex. 1046), the complaint filed in the
Washington litigation (Ex. 2007. With respect to alleged commercial success
(see PO Resp. 3-4, 33-34; Sur-reply 8-9, 20-22), Patent Owner relies on
Mr. McCall’s testimony that “[he] underst[ood] that [the coremicro IMU]
product was commercially successful for American GNC” (Ex. 2023 9 20).
See PO Resp. 34; Sur-reply 16-17; Tr. 35 (Patent Owner’s counsel arguing

that the evidence of commercial success is Mr. McCall’s testimony). Mr.
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McCall’s testimony is entitled to little weight because he does not explain
the basis for his belief, for example whether he reviewed any sales data or
what “commercially successful” meant to him. Likewise, Dr. Larson’s
testimony is entitled to little weight because the assertions made in Patent
Owner’s complaint amount to self-serving allegations that are not
themselves “evidence.” Accordingly, Patent Owner’s evidence of
commercial success is very weak.

As for alleged failure by others (see PO Resp. 3, 33-34; Sur-reply 8—
9, 20-22), Patent Owner refers to Mr. McCall’s testimony that, to his
knowledge, no other companies had “achieved success at designing and
implementing a navigation-grade device prior to American GNC’s patents
and prototypes.” Ex. 2023 q 21; see also id. { 8. Specifically, Mr. McCall
testifiesthat NASA Jet Propulsion Laboratories had “attempted to develop a
navigation-grade silicon MEMS device, but | understand that it was not
robust enough to survive the required environmental testing;” that
“[s]imilarly, Draper Labs had funding from DARPA to develop such a
sensor, but | understand that it did not achieve navigation-grade
performance;” and that Analog Devices had been working on silicon MEMS
technology. Id. 1 22-23. Patent Owner also points to Dr. Larson’s
statement during his deposition that he knew Draper Labs was working on
inertial navigation productsusing MEMS technology, but that he was not
aware of any such commercially available products. Ex. 1046, 27:3-15.

However, these statements by Mr. McCall and Dr. Larson establish
only that Patent Owner, in its own words, “beat[] MIT Draper Labs and
NASA JPL to technical success” (Sur-reply 16-17) and may have been the
first to commercialize itsproduct. Moreover, the challenged claims do not

require that the coremicro IMU be “navigation-grade.” In particular, the
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testimony has little probative value as to whether Draper Labs, NASA JPL,
and Analog Devices triedand failed to develop the claimed invention. See
Advanced Display Sys., Inc. v. Kent State Univ., 212 F.3d 1272, 1285 (Fed.
Cir. 2000). Accordingly, Patent Owner’s evidence of failure by others is
very weak.

Regarding alleged licensing (see PO Resp. 3-4, 33; Sur-reply 20-22),
Patent Owner asserts that “[t]he 122 Patent . . . has been successfully
licensed to numerous companies and industry associations,” and “many
companies . . . licensed that patented solution.” PO Resp. 4. In its Sur-reply,
Patent Owner cites to a portion of Mr. McCall’s deposition testimony
discussing an American GNC Corporation webpage (Ex. 1039) that
indicates, “[f]lrom 2015 to the present [Mr. McCall] has supported the
successful licensingof AGNC patents (including but not limited to those
patents with him as the inventor) in the areas of silicon MEMS inertial rate
sensors and critical interfacing circuits.” Ex. 1048, 37:18-38:16. Patent
Owner’s arguments in its Response are unaccompanied by any citations to
evidence and, therefore, constitute mere attorney argument. Moreover, the
record does not include any license agreements for the *122 patent, and Mr.
McCall does not testify whether any of the licensing he was involved in
related to the ’122 patent. See id. at 37:18-39:13; see also GPAC, 57 F.3d at
1580 (agreeing with the Board that licensing evidence should be accorded
little weight where there was not nexus established between the merits of the
invention and affidavits showing the licensing history of the challenged
patent because GPAC “did not establish which claim(s) of the patent the
licensing program incorporates,” and, therefore, “has not shown that

licensing of [the] invention arose out of recognition and acceptance of the
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subject matter claimed in the [challenged] patent”). Accordingly, Patent
Owner’s evidence of licensing is very weak.

As for alleged citation, use, and recognition, i.e., industry acceptance
or praise, Patent Owner argues “the 122 Patenthas been cited by Examiners
and inventors over fifty times—across the industry.” PO Resp. 3.
Additionally, Mr. McCall testifies regarding “the recognition by the U.S.
Patent Office and industry, that | understand American GNC has received
for the inventions,” as well as that several of Patent Owner’s customers
received updates during development of the coremicro IMU product. Ex.
2023 11 3, 19. Citations of a patent during prosecution and product-
developmentupdates provided to other companies, however, cannot be said
to be “praise” from industry participants. Accordingly, Patent Owner’s
evidence of industry praise is very weak.

Finally, to the extent Patent Owner alleges copying of the claimed
invention by others (see PO Resp. 3-4, 23, 33-34), Patent Owner contends
Petitioner used the invention claimedin the *122 patent “without royalty or
license,” and that Patent Owner “demonstrat[ed] evidence of infringement”
by Petitioner in its complaint filed in the Washington litigation (id. at 4
(citing Ex. 2007 {1 39-83). But “[n]ot every competing product that
arguably falls within the scope of a patent is evidence of copying; otherwise,
‘every infringement suit would automatically confirm the nonobviousness of
the patent.”” Wyers v. Master Lock Co., 616 F.3d 1231, 1246 (Fed. Cir.
2010) (quoting Iron Grip Barbell Co. v. USA Sports, Inc., 392 F.3d 1317,
1325 (Fed. Cir. 2004). We note, also, the lack of evidence in the record
regarding any judgment rendered in the Washington litigation. Moreover,
therecord is devoid of any evidence, such as “internal documents, direct

evidence such as photos of patented features or disassembly of products, or
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access and similarity to a patented product,” that would show Petitioner
endeavored to replicate the coremicro IMU. See Ligwd, Inc. v. L’ Oreal USA,
Inc., 941 F.3d 1133, 1137 (Fed. Cir. 2019) (citing Iron Grip Barbell Co.,
392 F.3d at 1325). Accordingly, Patent Owner’s evidence of copying is very

weak.

f) Conclusion

We now weigh Patent Owner’s objective evidence of nonobviousness
with the other factors relevant to obviousness of claim 1. We find, for the
reasons set forth above, that Fujiyoshi, Kumar, Townsend, and Cox teach or
suggest all the limitationsof claim 1. We further determine that Petitioner
has identified sufficient evidence in the cited prior art to show that an
ordinarily skilled artisan would have made the modifications Petitioner
proposes for reasons known in the art at the time of the invention.

Against these determinations, we weigh Patent Owner’s objective
evidence of nonobviousness. Because we are not persuaded, for the reasons
discussed above, that there is a nexus between the merits of the claimed
invention and the submitted evidence relatingto commercial success, failure
of others, licensing, industry praise, and copying, we determine that Patent
Owner’s evidence does not weigh in favor of nonobviousness. Even if we
had determined that Patent Owner had established the requisite nexus,
however, we determine that Patent Owner submits very weak evidence of
commercial success, very weak evidence of failure of others, very weak
evidence of licensing, very weak evidence of industry praise, and very weak
evidence of copying.

Overall, uponweighing the Graham factors, we determine that a lack

of nexus andvery weak evidence of each of commercial success, failure of
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others, licensing, industry praise, and copying does not outweigh our
determination that Fujiyoshi, Kumar, Townsend, and Cox teach or suggest
every limitation in claim 1.

Based on our analysis set forth above and having considered and
weighed the entirety of the evidence, we determine that Petitioner has
shown, by a preponderance of the evidence, that independent claim 1 is
unpatentableunder 35 U.S.C. § 103(a) over the combination of Fujiyoshi,

Kumar, Townsend, and Cox.

6. Claim 3

Claim 3 depends from claim 1 and recites that the “central circuitry
comprises dither motion control circuitry and an angle rate signal loop
circuitry.” Ex. 1001, 10:13-16. Petitioner cites another annotated version of
Fujiyoshi Figure 9to illustrate dither motion control circuitry involved in
detecting dither motion of mass portion 1 and generating dither drive signals
to vibrate mass portion 1. Pet. 42—43. Petitioner also cites angle rate signal
loop circuitry asinvolved in detecting later displacement of mass portion
caused by angle rate of the system. Id. at 44. Patent Owner does not
explicitly address Petitioner’s contentions concerning the additional
limitations recited in claim 3. See PO Resp. 19-40; Sur-reply 10-16.

Having considered andweighed the entirety of the evidence, including
our analysis of Patent Owner’s arguments regarding secondary
considerations of nonobviousness, we determine that Petitioner has shown
by a preponderance of the evidence that dependent claim 3 is unpatentable
under 35 U.S.C. § 103(a) over the combination of Fujiyoshi, Kumar,
Townsend, and Cox.
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G. Obviousness over Mitamura and Townsend
Petitioner contends that independent claim 1 of the *122 patent is
unpatentable under 35 U.S.C. § 103(a) as obvious over Mitamura and
Townsend. Pet. 44-88. Having considered the arguments and evidence
before us, we determine Petitioner has shown, by a preponderance of the
evidence, that claim 1 would have been obvious over the combined
teachings of Mitamura and Townsend.

1. Mitamura

Mitamura concerns an angular velocity sensor that is not susceptible
to the effectsof noise and achieves high sensitivity and high precision using
semiconductor technology. Ex. 1009 (code 57). In Mitamura’s angular
sensor, a mass isolated from a substrate by supports vibrates in a first
directionand asecond orthogonal direction. Id. Drive electrodes and drive
means affixed to the substrate drive the vibrating mass in the first axial
direction. Id. Detection electrodes and detection means affixed to the
substrate detect displacement of the vibrating mass in the second axial
direction. Id. Thedrivingelectrodes are segmented in a manner that allows
the application of multiple voltage values. Id. When the vibrating mass is
rotated around a third axis perpendicular to the main surface of the substrate
while vibratingin the first axial direction, the Coriolis force produced in the
second axial direction is detected and the angular velocity around the third
axis is measured. Id.

Electrostatic force generated by voltage applied to comb electrodes
vibrates the mass in a drive axis and the amplitude of the vibration is
detected by circuitry, e.g., the circuitry of a third embodiment shown in
Figure 21, reproduced below.
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[FIGURE 21]
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Ex. 1009, Fig. 21, 11 45-56. In Figure 21, the electrostatic capacitances
between opposing electro terminals and the vibrating mass are designated
CR1, CR2, CL1, and CL2. Id. { 44. Reference capacitances Cref 79 are
connected to the opposing electrode terminals and drive voltages are applied
to CR1, CR2, CL1, and CL2 via reference capacitors Cref. The detection
capacitance isshown in thefigure as reference designator 78. Adder 81 adds
the voltages of the right electrodes (R1, R2) and left electrodes (L1, L2),
subtractor 82 finds the differenceand these are sent to demodulator 83 via
high pass filter 89. Id. | 45.

After carrying out synchronous detection with an oscillator 86
using thedemodulator 83, the signal passes through the low pass
filter 84, part is returmned to the oscillator 85 for self-excited
oscillation of the vibrating mass, and the other part is once again
input into the demodulator 83. This time synchronous detection
with the oscillator 85 is carried out, and the signal passes through
the low-pass filter 84 and is input into a control circuit 87 as
amplitude information of the vibrating mass.
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Id. A similarapproach using oscillator 86 provides displacementinformation
of the vibrating mass as a result of the Coriolis force to control circuit 87. Id.
The details of control circuit 87 are shown in Figure 26, reproduced

below.

[FIGURE 26]
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Ex. 1009, Fig. 26. In Figure 26,

the displacementinformation and the amplitude information are
input into arithmetic units 91. In the arithmetic units 91, the
displacement information and the amplitude information are
calculated as modulation amounts of the drive voltage, based on
a deviation from zero level for the displacement information and
based on a deviation from a set reference level for the amplitude
information.

Id. 9 46. The calculated modulation amounts (“a” for displacement, “b” for
amplitude) are input to amplitude modulator 92, where the amplitude of
oscillator 85 is modulated according to each and drive outputs VVd1 and Vd2
are output. Id. For clarity, Dr. Young provides a modified version of Figure
21, rearranged to include the detection circuit of Figure 26, which we
reproduce below.
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. v
s

Fig. 21 (modified using Fig. 26; rearranged by Dr. Young for clarity)

See Ex. 1002 § 104. The modulation amount “a” is output as the angular
velocity which is input to amplifier 93. Ex. 1004 { 46.

2. Claim 1
Patent Owner argues that the combination of Mitamura and
Townsend, as advanced in the Petition, do not teach “digital low frequency
inertial element displacement signals” as recited by limitations 1(b) and 1(c¢),

or “a digital signal processing system analyzing” as recited by claim 1(c).

PO Resp. 40-51; Sur-reply 16-20.

a) Preamble

Claim 1 recites a preamble of “A microelectromechanical system
(MEMS) for measuring angular rate of a carrier, comprising.” Petitioner
relies on Mitamura as teaching the preamble. Pet. 44-47.

Petitioner cites Mitamura’s third embodiment for measuring angular
rate (or angular velocity) as disclosing a vibrating mass (mechanical
component) and opposing electrodes (electrical components) with a
thickness in the range of a few micrometers, i.e., sufficiently small as to
constitute a MEMS system. Pet. 44-45 (citing Ex. 1009 § 42; Ex. 1002

111 193-196). Petitioner also cites Mitamura’s third embodiment as
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measuring the angular rate of a carrier using vibrating mass 72 connected to
supports 73 secured to a substrate by securing sections 74, such that rotation
of the carrier substrate causes the vibrating mass to rotate. Id. at 46 (citing
Ex. 1009 § 43; Ex. 1002 11 197-198).

Patent Owner does not dispute that Mitamura teaches the preamble of
claim 1. See, PO Resp. 40-51; Sur-reply 16-20.

We determine that Petitioner has shown, by a preponderance of the
evidence, that Mitamura would have taught claim 1’s preamble to the

ordinarily skilled artisan

b) Limitation 1(a)

Claim limitation 1(a) recites “an angular rate sensor unit receiving
dither driver signals, capacitive pickoff excitation signals and a displacement
restoring signaland outputting angle rate signals in response to motion of
said carrier and dither motion signals.” Petitioner relies on Mitamura as
teaching limitation 1(a). Pet. 47-59.

Petitioner provides an annotated versions of Figure 21 combined with
control circuit 87 in Figure 26 of Mitamura as illustrating the combined
circuitry constitutes an angular rate sensor. Pet. 47—48. Petitioner notes that
Figure 21 includes a vibrating mass driven to vibrate using electrostatic
forces generated by comb electrodes that sense Coriolis forces along an axis
perpendicular to the dither vibrations and can use the comb electrodes to
sense when the system undergoes angular rotation. Id. at 48. Petitioner
further notes that control circuitry 87 provides signals for controlling the
motion of thevibrating mass through the comb electrodes. Id. (citing Ex.
1009 {1 46, Fig. 26). According to Petitioner, an ordinarily skilled artisan
would have understood that a vibrating mass sensor like that disclosed in
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Mitamura senses rotation onlyif it is vibrating and is, therefore, an integral
part of the angular rate sensor unit. Id. 48-49 (citing Ex. 1002 § 202).
Petitioner states that in Mitamura’s third embodiment, the angular rate
sensor unit receives signals from arithmetic unit 91. Id. at 49 (citing Ex.
1009 1 46, Fig. 26). Petitioner notesthat thesesignalsare summed and used
to modulate other signals before being input into the comb electrodes to
control the motion of vibrating mass 72. 1d. According to Petitioner, the
force exerted on vibrating mass 72 to cause vibration (dither) depends on the
magnitude of signals from arithmetic unit 91, i.e., dither driver signals
received by the angular rate sensor unit. Id. at 50 (citing Ex. 1009 { 63).

Petitioner further contends that Mitamura discloses the angular rate
sensor unit receives capacitive pickoff excitation signals, as claimed. Pet. 51
(citing Ex. 1002 §1206-207). Petitioner points out that, in Mitamura, OSC2
signal, output from oscillator 86, is added to the outputs of control circuit 87
to produce asum of signals applied to comb electrodes R1, R2, L1, L2 on
vibrating mass 72. Id. (citing Ex. 1009 145, 50, 54, 56). Petitioner further
notes that Mitamura teaches oscillator 86 can be used to carry out
synchronousdetection usingdemodulator 83, such that an ordinarily skilled
artisan would have understood that OSC2 signals from oscillator 86 are
being used as capacitive pickoffexcitation signals, as they provide excitation
tothe comb electrode capacitorsviaa high-frequency signal. Id. at 51 (citing
Ex. 1009 1 45, 50, 54; Ex. 1002 § 206).

Petitioner argues that Mitamura also discloses the claimed angular
rate sensor unit receiving a displacement restoring signal. Pet. 52 — 54
(citing Ex. 1002 1 208-210). Again, citing an annotated version of
Mitamura Figure 21, Petitioner argues that a signal from arithmetic unit 91
reflecting the displacement of vibrating mass 72 caused by the Coriolis force
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Is supplied to the angular rate sensor unit to compensate for the Coriolis
force. I1d. at 51-52.

Petitioner also argues that Mitamura discloses an angular rate sensor
unit outputting angular rate signals in response to motion of the carrier.
Pet. 54-56. Accordingto Petitioner, angle rate signals shown in an annotated
version of Mitamura Figure 21 indicate motion of the vibrating mass in the
angularrate sensor unitdueto the Coriolis force. Id. at 54 (citing Ex. 1002
1212; Ex. 1009, q 57 (disclosing “the displacement y of the vibrating mass
due to the Coriolis force is found”)).

Petitioner also cites its annotated version of Mitamura’s Figure 21 as
illustrating the angular rate sensor unit outputs dither motion signals as
claimed. Pet. 56 — 58 (citing Ex. 1002 1 214-216). Petitioner states that the
dither motion signals in Figure 21 reflect the vibration motion of vibrating
mass 72 in the dither axis perpendicular to the Coriolisforce sensing access,
in a manner like that of the 122 patent. Petitioner notes that in Mitamura the
signals result after the varying voltages of the rightmost and leftmost
position-sensing capacitors for vibrating mass 72 are added and subtracted
from the sum, such that the dither motion signals vary with motion of
vibrating mass 72, as recited in claim 1. Id. at 55-58.

Patent Owner does not respond explicitly to Petitioner’s contentions
concerning Mitamura’s disclosure of limitation 1(a). See PO Resp. 40-51;
Sur-reply 16-20.

We determine that Petitioner has shown, by a preponderance of the
evidence, that Mitamura would have taught limitation 1(a) to the ordinarily
skilled artisan.
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¢) Limitation 1(b)

Limitation 1(b) recites “a central circuitry receiving said angle rate
signals in response to said motion of said carrier and said dither motion
signals and outputting angular rate signals and digital low frequency inertial
element displacement signals.” Petitioner relies on a combination of
Mitamura and Townsend as teaching this limitation. Pet. 59-70.

Petitioner’s annotated combination and rearrangement of Figures 21

and 26 of Mitamura is reproduced below.
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digital signal processing system

Pet. 60. In Petitioner’s annotated Figure, yellow highlighted central circuitry
receives blue highlighted angle rate signals reflecting vertical displacement
of vibrating mass 72 caused by the Coriolis force and processes those signals
into green highlighted angular rate signals that are output from the system.
Id. at 60-63 (citing Ex. 1009, 114546, 51, 53, 55, 57-58, Fig. 21, Fig. 26;
Ex. 1002 § 223). Petitioner notes thatin Mitamura, blue highlighted angle
rate signals in annotated Figure 21 are input to high-pass filter 89,

demodulators 83, low pass filters 84, and control circuit 87 provides the

green highlighted angular velocity output through amplifier 93. Id. at 63
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(citing Ex. 1009 11 45-46, 57-58, Figs 21, 26). Petitioner adds that
“similarly, the *122 patent discloses high-pass filter 221, amplifiers 222 and
223, demodulator 224, and low-pass filter 225 between ‘angle rate signals’
and ‘angular rate signals’ in Figure6.” Id. (citing Ex. 1001, 8:40-67, Fig. 6).

Petitioner identifies red highlighted dither motion signals in its
annotated figure as signals that reflect dither motion, i.e., vibrating motion in
the horizontal direction of Figure 21 of vibrating mass 72, and asserts that
these signals are processed by central circuitry and output as the orange
highlighted digital low frequency inertial displacement signals. Id. at 63
(citing Ex. 1002 1 72). Petitioner explains that Mitamura’s red-highlighted
signals reflect motion of vibrating mass 72 in a dither axis perpendicular to
the Coriolis force sensing axis and result after voltages VR1 and VR2,
(which varies with the capacitance of the rightmost position sensing
capacitors for vibratingmass 72) are added, and the voltages VL1 and VL2
(which varies with the capacitance of the leftmost position-sensing
capacitors) are subtracted from the sum. Id. at 66. According to Petitioner,
Mitamura’s disclosures about the red highlighted signals are like those of the
’122 patent’s dither motion signals. Id. at 6667 (citing Ex. 1002 { 230).
Petitioner argues that the orange highlighted signals are inertial element
displacement signals because they are reflective of dither motion and they
have passed through low-pass filtering stages, such that they are “low
frequency” signals from which high-frequency noise has been removed. Id.
at 67 (citing Ex. 1009 { 56, Fig. 21).

Petitioner also argues that Mitamura’s discussion of the processing of
orange highlighted signals by control circuit 87 renders digital low
frequency inertial element displacement signalsobvious. Pet. 68. Petitioner
acknowledges that Mitamura does not explicitly disclose analog to digital
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conversion, but argues that an ordinarily skilled artisan would have
understood using analog to digital conversion to digitally implement
arithmetic units 91 in control circuitry 87. Id. at 68-60 (citing Ex. 1002
1 237).

Petitioner further cites Townsend as an analogous reference disclosing
a digital implementation of vibrating structure gyroscope circuitry with
circuit loops for controlling the vibrating element and controlling Coriolis
force induced motion when the system undergoes angular rotation. Pet. 74.
Petitioner highlights Townsend’s discussion of the drawbacks of using
analog circuits in vibrating structure gyroscope control loops and the digital
outputs available from modern sensors as indicative of reasons why an
ordinarily skilled artisan would have looked to usedigital signal processing
to implement Mitamura’s arithmetic units and feedback loops. Id. at 75-78.
Petitioner also notes that a digital signal processor implementation would
include appropriate ancillary circuits, including sample and hold circuits and
analog to digital converters. Id. at 76-77.

Patent Owner characterizes Mitamura’s arithmetic unit 91 as an
analog circuit that computes a modulation amount based on a deviation from
a set reference level and not a digital circuit. PO Resp. 41. Patent Owner
contends that Petitioner “points to nothing in Mitamurathat might possibly
suggest converting its arithmetic unit circuit to a digital implementation—
andthen adding an A/D converter to convert the input to that unit to digital.”
Id. at 42 (citing Pet. 68-69).

This argument by Patent Owner is unavailing. A finding of
obviousness does not require Mitamura itself to provide a motivation to
combine its teachings with those of Townsend. See KSR, 550 U.S. at 420
(“Under the correct analysis, any need or problem known in the field of
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endeavor at the time of invention andaddressed by the patent can provide a
reason for combining the elements in the manner claimed.”). Petitioner cites
Townsend as suggesting a digital control loop implementation in Mitamura,
for reasons like those Petitioner argued apply to Fujiyoshi. Moreover,
considering a person of ordinary skill in the art’s understanding, Mitamura’s
disclosure of arithmetic units for calculation of modulation signals provides
some suggestion that digital circuits could be advantageous. Such
implementations would require related circuits, including A/D converters
and related sample and hold circuits and filters. As discussed above,
Townsend also discloses that sampled systems with digital feedback loops
were conventional implementations of vibrating gyroscopes.

For reasons like those we discussed in our analysis of Fujiyoshi and
Townsend (Section I11.F.5.c), we determine that Petitioner has shown, by a
preponderance of the evidence, that a person of ordinary skill would have
had reason to combine the teachings of Mitamuraand Townsend, andthatin
combination, their teachings would have taught limitation 1(b) to such an
ordinarily skilled artisan.

d) Limitation 1(c)

Limitation 1(c) recites “a digital signal processing system analyzing
said digital low frequency inertial element displacement signals and feeding
back said dither driver signals to said angular rate sensor unit.” Petitioner
relies on a combination of Mitamura and Townsend as teaching this
limitation. Pet. 70-78.

Petitioner notesthat Mitamuradiscloses arithmetic unit 91 outputs a
signal (“b”) that determines the driving force (“Fd”) used to vibrate mass 72.

Accordingly, signal “b” is derived from the dither motion signals of the
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angular rate sensor unit and fed back to the angular rate sensor unit to
control theangular rate sensor. Pet. 70—71. Thus, according to Petitioner, the
orange highlighted signals are low frequency inertial displacement signals.
Petitioner cites Mitamura’s disclosure that amplitude information is
calculated as modulation amounts of thedrive voltage based on a deviation
from a reference level and argues implementing such processing in a digital
signal processor would have been obvious to a person of ordinary skill. Id. at
71-72. According to Patent Owner, Mitamura’s disclosure of setting a
reference level is particularly suggestive of a digital implementation of
arithmetic unit 91 as a digital signal processing system because it would
have provided a simple reference level setting interface. Id. at 72.

Patent Owner again emphasizes that Mitamura discloses an analog
feedback loop with analog circuit components and that Petitioner ignores the
simple nature of the calculating an analog voltage deviation from a reference
to determine modulation. PO Resp. 44-45. Patent Owner cites its similar
arguments concerning Petitioner’s combination of Fujiyoshi with Townsend.
Id. 4648 (citing argumentsadvanced in Section I11.B of the Patent Owner
Response, and characterizing its other arguments in the context of “as with
Fujiyoshi”).

We have addressed above, and find unpersuasive, Patent Owner’s
arguments against modifying Mitamura and Townsend; for the same reasons
as those providedabove (Sections I11.F.5.c, d). Accordingly, we determine
that Petitioner hasshown, by a preponderance of the evidence, that a person
of ordinary skill would have had reason to combine the teachings of
Mitamuraand Townsend, and that in combination, their teachings would
have taught limitation 1(c) to such an ordinarily skilled artisan.
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e) Objective Indicia of Nonobviousness
We have addressed above Patent Owner’s allegations and objective
evidence of nonobviousness. See 8 I11.F.1.e, supra. As previously discussed,
(1) Patent Owner has not established a nexus between the merits of the
claimed invention and the offered evidence; and (2) even if we were to
assume a nexus exists, the evidence of commercial success, failure of others,
licensing, industry praise, and copying are all very weak. See id.

f) Conclusion

We now weigh Patent Owner’s objective evidence of nonobviousness
with the other factors relevant to obviousness of claim 1. We find, for the
reasons set forth above, that Mitamura and Townsend teach or suggest all
the limitations of claim 1. We further determine that Petitioner has identified
sufficientevidence in the cited prior art to show that an ordinarily skilled
artisan would have madethe modifications Petitioner proposes for reasons
known in the art at the time of the invention.

Against these determinations, we weigh Patent Owner’s objective
evidence of nonobviousness. Because we are not persuaded, for the reasons
discussed above, that there is a nexus between the merits of the claimed
invention and the submitted evidence relatingto commercial success, failure
of others, licensing, industry praise, and copying, we determine that Patent
Owner’s evidence does not weigh in favor of nonobviousness. Even if we
had determined that Patent Owner had established the requisite nexus,
however, we determine that Patent Owner submits very weak evidence of
commercial success, very weak evidence of failure of others, very weak
evidence of licensing, very weak evidence of industry praise, and very weak
evidence of copying.
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Overall, upon weighing the Graham factors, we determine that a lack
of nexus andvery weak evidence of each of commercial success, failure of
others, licensing, industry praise, and copying does not outweigh our
determination that Mitamura and Townsend teach or suggest every
limitation in claim 1.

Based on our analysis set forth above and having considered and
weighed the entirety of the evidence, we determine that Petitioner has
shown, by a preponderance of the evidence, that independent claim 1 is
unpatentableunder 35 U.S.C. § 103(a) over the combination of Mitamura

and Townsend.

3. Claim 3

Claim 3 depends from claim 1 and recites that the “central circuitry
comprises dither motion control circuitry and an angle rate signal loop
circuitry.” Ex. 1001, 10:13-16. As discussed above, Petitioner argues that
Mitamura discloses angle rate loop circuitry as part of the circuitry that
detects angular rotation of the carrier and feeds it back into the comb
electrode drive circuitry to compensate for Coriolis force. Pet. 79 (citing Ex.
1009 1 4546, 57-58, Figs. 21, 26; Ex. 1002 { 250). Petitioner also
contends that Mitamura discloses dither motion control circuitry because it
Is part of the circuitry that processes signals related to the vibrating motion.
Id. at 79-80 (citing Ex. 1009 11 45-46, 57-58, Figs. 21, 26; Ex. 1002 1 250).

Patent Owner does not explicitly respond to Petitioner’s arguments
concerning claim 3. See PO Resp. 40-51; Sur-reply 16-20.

Having considered and weighed the entirety of the evidence, including
our analysis of Patent Owner’s arguments regarding secondary

considerations of nonobviousness, we determine that Petitioner has shown
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by a preponderance of the evidence that dependent claim 3 is unpatentable

under 35U.S.C. 8 103(a) over the combination of Mitamura and Townsend.

IV. PATENT OWNER’S MOTION TO EXCLUDE

Patent Owner filed a Motion to Exclude the Reply Declaration of Dr.
Young (Ex. 1045) and alleged newly cited Exhibits 1037, 1040, 1053, 1055,
1057-1060, and 1063-1065 in Petitioner’s Reply. PO MTE 1; PO MTE
Reply 4. Petitioner opposes Patent Owner’s Motion. Pet. MTE Opp. Patent
Owner, as the moving party, bears the burden to establish that it is entitled to
the requested relief. 37 C.F.R. 88 42.20(c), 42.62(a). For the reasons

discussed below, we deny Patent Owner’s Motion.

A. Reply Declaration of Dr. Young (Exhibit1045)

Patent Owner moves to exclude the Reply Declaration of Dr. Young
because it is outside the scope of proper reply evidence. See generally PO
MTE; PO MTE Reply. According to Patent Owner, this testimony covers
issues “already raised in the Petition” and is “offered in a transparent attempt
to fill gaps and correct flaws in” the Petition. PO MTE 2. Patent Owner adds
that this declaration “offers extensive sections of attempted rehabilitation of
Dr. Young’s cursory opening testimony.” ld. at 3. According to Patent
Owner, “[1]n a trial, parties are not allowed to supplement a witness’s
testimony after cross-examination with things that could have been said
originally.” Id. at 4.

Petitioner responds that Patent Owner’s Motion is procedurally
improper because it identifies no evidentiary objections within the proper
scope of a motionto exclude. Pet. MTE Opp. 1-3. According to Petitioner,
Dr. Young’sreply respondsto arguments and evidence submitted with the

Patent Owner Response “consistently refers back to his opening
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declaration,” thereby “confirm[ing] that Dr. Young’s reply opinions are
consistent with the opinions providedin his opening declaration.” Id. at 3-7.
As for Patent Owner’s opportunity to respond, Petitioner argues it could
have done so via additional deposition of Dr. Young’s regarding his reply
declaration, or in its Sur-reply. Id. at 6-7.

We agree with Petitionerthatamotion to exclude should be directed
to the admissibility of evidence. See 37 C.F.R. § 42.64; Patent Trial and
Appeal Board Consolidated Trial Practice Guide 79 (84 Fed. Reg. 64,280
(Nov. 21, 2019)), available at
https://www.uspto.gov/TrialPracticeGuideConsolidated (“CTPG”) (“A
motion to exclude must explain why the evidence is not admissible (e.g.,
relevance or hearsay) but may not be used to challenge the sufficiency of the
evidenceto provide a particular fact. . . . Nor should a motion to exclude
address arguments or evidence that a party believes exceeds the proper scope
of reply or sur-reply.”). On the other hand, “[i]fa party believes that a brief
filed by the opposing party raises new issues, is accompanied by belatedly
presented evidence, or otherwise exceeds the proper scope of reply or sur-
reply, it may request authorization to file a motion to strike.” CTPG 80.

Here, Patent Owner did not request authorization to file a motion to
strike. Although Patent Owner argues that its “concerns—including about
particularity requirements and about the prejudice of being improperly
restricted in its rebuttal—are broader” than a concern that Petitioner has
exceeded the proper scope of reply evidence (PO MTE Reply 2), our
guidance is clear as to the proper scope of motions to exclude and strike. See
CTPG 79-80.

Patent Owner’s Motion to Exclude does not address the admissibility

of the Reply Declaration of Dr. Young. However, even if Patent Owner’s
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motion were proper, Patent Owner has not persuaded us that the entirety of
Dr. Young’s testimony in Exhibit 1045 was necessary for Petitioner to
establish a prima facie case. See Belden Inc. v. Berk-Tek, LLC, 805 F.3d
1064, 1079 (Fed. Cir. 2015) (holding that the Board’s citations to an expert’s
declaration filed with thereply brief do not mean that the declaration “was
‘necessary’ to the prima facie case,” but that “[e]vidence submitted in
rebuttal to respond to the patent owner’s criticisms will commonly confirm
the prima facie case”); see also Anacor Pharms., Inc. v. lancu, 889 F.3d
1372, 1380-81 (Fed. Cir. 2018) (“[ T]he petitioner in an inter partes review
proceeding may introduce new evidence after the petition stage if the
evidence isa legitimate reply to evidence introduced by the patent owner, or
if it is used ‘to documentthe knowledge that skilled artisans would bring to

299

bear in reading the prior art identified as producing obviousness.”” (quoting
Genzyme Therapeutic Prods. Ltd. P ’ship v. Biomarin Pharm. Inc., 825 F.3d
1360, 1369 (Fed. Cir. 2016))). And Patent Owner does not point to any
specific statement in Exhibit 1045 that is improper.

Further, each of the paragraphs of Dr. Young’s reply testimony we
rely upon in this Decision fairly responds to an argument made in the Patent
Owner Response or to a statement in Dr. Larson’s declaration. For example,
paragraphs 20-30 of Exhibit 1045 explicitly describe the portion of Dr.
Larson’s opinions that Dr. Young disagrees with. See, e.g., Ex. 1045 20
(“Dr. Larson opinesregarding Fujiyoshi’s circuitloop . . . ‘does not contain
any digital components.’ I disagree.”). And paragraphs 61-65 explicitly
discusses a portion of his initial declaration that Patent Owner appears to
overlook. See, e.g. Ex. 1045 9 62 (“For example, I opined in my opening
declaration that a person of ordinary skill would have been motivated to

combine Fujiyoshiand Townsend because Townsend teaches that analog
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circuitry in control loops of vibrating structure gyroscope circuitry is
‘notoriously difficult to specify, design and integrate into small low cost
systems (i.e. ASICS).”) (citing Ex. 1002 9] 185).

We do not agree with Patent Owner’s assertion that it has “been
prevented by the Board’srules from offering rebuttal testimony.” PO MTE
7. However, Patent Owner “provides no argument on this score that is
independent of its specific allegations of error” and “without any other
identification of error, [Patent Owner] hasnot establishedthat it was denied
its procedural rights.” Belden, 805 F.3d at 1080. The Federal Circuit has
pointed out that “the rules and practices of the Board generally protect
against loss of patent rights without the required notice and opportunity to
respond.” Id. Moreover, as Petitioner notes, Patent Owner had sufficient
opportunity to respond to Dr. Young’s reply declaration via additional
deposition of Dr. Young, or in its Sur-reply. See generally Sur-reply; see
also POMTE Reply 4 (“American GNC has addressed the new evidence in
its Sur-reply brief.”). As for particularity concerns, Patent Owner’s Motion
does not identify any portions of the Petition that allegedly lack particularity.
See 35 U.S.C. § 312(a)(3); 37 C.F.R. § 42.104(b).

B. Exhibits 1037, 1040, 1053, 1055, 1057-1060, and 1063-1065
Patent Owner moves to additionally exclude Exhibits 1037, 1040,
1053, 1055, 1057-1060, and 1063-1065. PO MTE 1, 7. According to Patent
Owner, these exhibits were newly filed with Petitioner’s Reply rather than
being properly filed with the Petition. Id. at 2. Patent Owner argues that
Petitioner improperly “put these articles (or just their cover sheets) in front
of American GNC’s witnesses, asked if they remembered seeing them, and

set them aside without asking any substantive questions” during depositions
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of Mr. McCall and Dr. Larson without affording an opportunity to respond.
Id. at 3; PO MTE Reply 3-4.

Petitioner contends, “Petitioner and its expert properly used these
exhibitsto respond to argumentsin the Patent Owner Response” and specific
testimony of Mr. McCall and Dr. Larson. Pet. MTE Opp. 7-11.

As with Patent Owner’s arguments above relating to Dr. Young’s
reply declaration, Patent Owner’s Motion to Exclude does not address the
admissibility of these exhibits, for examplewith respect to their relevance or
hearsay. Rather, it arguesthat the exhibits violate the proper scope of a reply
under 37 C.F.R. § 42.23. PO MTE 1-7. Accordingly, we find that Patent
Owner’s Motion does not state a proper basis for excluding these exhibits.
Moreover, we agree with Petitioner that these exhibits support Dr. Young’s
response to argumentsin the Patent Owner Response and the testimony of
Dr. Larson and Mr. McCall. See Pet. MTE Opp. 7-9. Finally, our analysis
above does not rely on any of these exhibits. See CTPG 73; 37 C.F.R.

§ 42.23.

V. CONCLUSION?®

For the foregoing reasons, we are persuaded that Petitioner establishes
by a preponderance of the evidencethat claims 1 and 3 of the *122 patent are
unpatentable.

¥ Should Patent Owner wish to pursue amendment of the challenged claims
In a reissue or reexamination proceeding after theissuance of this decision,
we draw Patent Owner’s attention to the April 2019 Notice Regarding
Options for Amendments by Patent Owner Through Reissue or
Reexamination During a Pending AIA Trial Proceeding. See 84 Fed. Reg.
16,654 (Apr. 22, 2019). If Patent Owner chooses to file a reissue application
or a request for reexamination of the challenged patent, we remind Patent
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In summary:
Claims Claims
Claims |35U.S.C. § Ref;;i?sces/ Shown Not Shown
Unpatentable | Unpatentable

Fujiyoshi,

1,3 103 Kumar, Cox, 1,3
Townsend

1,3 Mitamura, 1,3
103 Townsend

Overall 1,3

Outcome
VI. ORDER

In consideration of the foregoing, it is hereby

ORDERED that Petitioner has demonstrated by a preponderance of
the evidence that claims 1 and 3 of the 122 patent are unpatentable;

FURTHER ORDERED that Petitioner’s Motion to Exclude (Paper
34) is denied; and

FURTHER ORDERED that, becausethis is a final written decision,
parties to this proceeding seeking judicial review of our Decision must

comply with the notice and service requirements of 37 C.F.R. § 90.2,

FOR PETITIONER:

Matthew Brigham
Andrew Mace
COOLEY LLP

mbrigham @cooley.com

Owner of its continuing obligation to notify the Board of any such related
matters in updated mandatory notices. See 37 C.F.R. 88 42.8(a)(3), (b)(2).
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amace@cooley.com

FOR PATENT OWNER:

Brenda Entzminger
BUNSOW DeMORY LLP
bentzminger@bdiplaw.com
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