2. Robichaux

The Board states, . . . Petitioner asserts that Robichaux and Scherer render
obvious claim 1’s ‘high pass filter which receives as an input the difference signal
in which low frequency components are absent.”” (Paper 12 at 32.) The Board
further states, “Petitioner contends that a person of ordinary skill in the art would
have had a reasonable expectation of success in implementing a combination in
which ‘Robichaux’s torque signal TQ ERR would be transmitted to Scherer’s
transient control branch instead of Robichaux’s PID controller 220, and Scherer’s
high-pass filter 4 would then output a filtered difference signal with low-frequency
components removed.”” (/d. at 33.) The Board further states, “Patent Owner
concludes that ‘[c]Jombining these two prior art references, even in hindsight, would
result in a desired engine torque signal which is high-pass filtered, and a ‘difference
signal’ which is not high-pass filtered.”” (/d. at 35.) The Board yet further states
that “ . . . Patent Owner reiterates that neither Robichaux nor Scherer teaches high
pass filtering a difference signal. . . . Patent Owner argues that if a person of ordinary
skill in the art had considered combining the references’ teachings, ‘the [person of
ordinary skill in the art] would have been taught to ‘high-pass filter’ an input to a
comparator that outputs a ‘difference signal,” rather than filtering the ‘difference
signal.”” (/d. at 36.) The Board ultimately asserts that “[a]t this stage, Petitioner has

shown sufficiently that a person of ordinary skill in the art would have had a reason
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to add Scherer’s transient control branch with its high-pass filter 4 to Robichaux’s

system.” (Id. at 37.)

B.  Scherer and Robichaux In Combination Do Not Render Any of the
Challenged Claims of the ’565 Patent Obvious

As an initial matter, Patent Owner strongly disagrees that “Patent Owner does
not dispute Petitioner’s contention that Robichaux indicates a need for transient
torque control in lieu of PID controller 220 during transient conditions.” (/d. at 37.)
(Ex. 2004 at 9 32.) Robichaux’s alleged indication of a “need for transient torque
control in lieu of PID controller 220 during transient conditions” stems from the
following single statement in Robichaux: ‘“Robichaux’s proportional-integral-
derivative (PID) controller 220 processes the torque error signal during steady-state
conditions. . . . Robichaux’s PID controller ‘is not active during certain transient

299

torque limiting control modes.’” (Paper 12 at 33.) Patent Owner disagrees that a
statement that the PID controller “is not active during certain transient torque
limiting control modes” constitutes a statement of “a need for transient torque
control in lieu of PID controller 220 during transient conditions.” (Ex. 2004 at 9§ 32.)

To begin with, Robichaux’s PID controller is only not active during “certain”
transient torque limiting control modes, which implies that it is active during other

than those “certain transient torque limiting control modes.” (Id.) Second, a

“transient torque limiting control mode” is a mode in which transient torque is
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purposely limited as part and parcel of the basic design intent of Robichaux. (Ild. at
9 33.) Rather than indicating “a need for transient torque control in lieu of PID
controller 220 during transient conditions,” Robichaux discourages a POSA from
and teaches away from doing so because Robichaux purposely causes the PID
controller 220 to be not active during “certain transient torque limiting control
modes.” (ld.) To extrapolate from that isolated teaching of Robichaux that rather
than purposely not activate the PID controller during “certain transient torque
limiting control modes” that Robichaux indicates “a need for transient torque control
in lieu of PID controller 220 during transient conditions,” constitutes clear error. (/d.
atq 34.)

Additionally, Patent Owner disagrees that it only attacked Robichaux and
Scherer individually, and did not fully consider the “combination of Robichaux and
Scherer.” Scherer discourages and directly teaches away from using a high-pass
filter in embodiments in which a comparator is used to produce a “difference
signal” by subtracting an “estimated torque signal” from a “desired torque
signal.” (/d. at 44 40-42; 62-65.) The Board and the Petitioner have “overlooked”
or selectively ignored the Scherer’s explicit teaching of eliminating the high-pass
filter altogether in embodiments in which a comparator is used to produce a
“difference signal” by subtracting an “estimated torque signal” from a “desired

torque signal.” (Id.) Certainly, a person of ordinary skill in the art would have been
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taught by Scherer to high-pass filter the “desired torque signal” in embodiments in
which a comparator is not used, and to eliminate the high-pass filter in embodiments
in which the comparator is used. (Ex. 2004, 40-42; 62-65.)

Any attempt to reconstruct the claimed invention of the ’565 patent by
combining the teachings of Scherer and Robichaux or any of the other prior art
references relied upon by Petitioner (much less then modifying such combined
teachings to supply a critical, patentability-imparting claim limitation that goes to
the heart of the 565 invention that is lacking in all references) constitutes clearly
impermissible hindsight and is contrary to the fairly considered teachings of these
prior art references. In fact, as has been clearly shown hereinabove, such attempts
are based upon using the challenged claims as a blueprint or roadmap to pick and
choose isolated teachings of these prior art references that support a particular thesis
while ignoring and selectively discarding other teachings of these prior art references
that undermine that particular thesis, which clearly constitutes the exercise of legally
impermissible hindsight.

Both Robichaux and Scherer disclose an embodiment using a comparator to
compare an estimated torque signal and a desired torque signal and to output a
difference signal based upon this comparison. (Ex. 2004 at § 63.) Scherer
specifically eliminates the high-pass filter in this embodiment and clearly does not

high-pass filter this “difference signal,” and Robichaux also does not disclose high-
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pass filtering the difference signal output by the comparator. (/d. at § 64.) The fact
that none of the prior art references relied upon by Petitioner (and the Board) in two
separate inter partes review trials regarding this same (’565) patent, despite at least
two of these references disclosing a comparator that outputs a “difference signal”
based upon a comparison of an estimated torque signal and a desired torque signal
but not disclosing that this “difference signal” is high-pass filtered, is a strong
secondary indicium of non-obviousness of the claimed invention as set forth in the
challenged claims of the 565 patent.

Dr. McCarley, Petitioner’s expert, testified during his deposition in this matter
as follows:

Q . .. What was the starting point for the creation of this declaration? How
did you begin your work in any way, shape or form?

MR. CONKLIN: Objection, form.

A The complete process began with numerous discussions between
myself and the attorneys for Sterne Kessler formulating — first of all
understanding the issues, formulating a declaration plan, identifying
potential prior art references, both patents and in common publications.
Some written correspondence fleshing out what eventually became parts of
the declaration, usually my input to them, technical advice. And then the
drafting of the declaration which began just a standard framework provided
by the attorneys with the usual boilerplate [] in place for an IPR.

Q... And then conversely did they have any input on the technical sections?
A Yes.

Q How so?
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A In our preliminary discussions, keeping in mind that both attorneys
[VW’s attorneys at Sterne Kessler] do have technical backgrounds, we [Dr.
McCarley and VW’s attorneys] sorted out a number of the interpretations
of both ’565 and the selected prior art patents collaboratively, checking each
other’s understanding and interpretation of the words, which I’'m sure you
know can be sometimes a little bit obtuse in patent language. But the technical
content underlying all of the arguments originates from either me or just
common sense engineering knowledge.

Q Let me talk about the step of identifying the prior art. Could you tell
me how that took place?

A The staff at Sterne Kessler, who have expertise in searching and can
do so more efficiently than | can, identified a number of patents, some of
which | selected for use in this declaration with the approval of the
attorneys. Is that adequate?

(Ex. 2003 at 10:6-14:4.)
Dr. McCarley further testified at his deposition as follows:

Q ... I want to try to understand to the extent you recall which of the
references that are listed as exhibits in this IPR, which of those were the
product of the Sterne Kessler search versus your own searching or gathering
of prior [art references]? So do you have any recollection of which came from
Sterne Kessler and which came from your own searching?

MR. CONKLIN: Objection, form.

A I believe that the four prior art patents cited in this declaration came
from the Sterne Kessler research staff. Not all at the same time. In particular
the latter patent [later identified by Dr. McCarley as Robichaux (McCarley,
19:12-13)] was most definitely related to technical feedback that I provided
when I was studying the first options.

Q ... .0o you know the identities of the folks at Sterne Kessler who did
the prior art searching?

A No. I assume that the attorneys that [ worked with had something to do
with it, but I know that they have a staff that is very skilled at this, and I have
never inquired as to their names.

(Id. at 17:16-18:20.)
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Dr. McCarley further testified at his deposition as follows:
Q ... And did you produce a draft from that framework?
A Yes.
Q And what happened after that with that draft?

A There was quite a bit of back and forth through many partially
developed versions. It was incremental. So this was the natural process of
collaboratively creating a final document. But once again, all of the technical
opinions in this document are either from me, strongly supported by me or
simply common engineering knowledge.

Q When you say that one option of strongly supported by you, I take it
that means it might have been a suggestion that came from the — one of the
attorneys but you nevertheless supported it and then adopted it and put it in
your report. Am I understanding you right?

A That would be fair.
(Id. at 21:21-22:17.)

Based upon the above and other deposition testimony of Dr. McCarleys, it is
plain to see that what the Petitioner’s attorneys and expert have done, broadly
speaking, is to collaboratively prepare expert declarations and copy and paste
therefrom into their briefs in this proceeding, and without the expert even starting
the obviousness analysis from the proper starting point, i.e., stepping into the shoes
of the hypothetical POSA working at the time of the invention and devising the prior
art search strategy that the POSA would have devised without the benefit of the
disclosure and claims of the subject patent.

Further, based upon the above and other deposition testimony of Dr.
McCarley, and as will become more fully apparent hereinafter, it is plain to see that

the Petitioner’s expert in this case did not use the proper obviousness analytical
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framework, and, as such, the Expert Declarations submitted by Petitioner in this
proceeding are fundamentally flawed and lack probative value.

The case law and other authorities cited herein dictate that the Graham v. John
Deere requirement of determining the scope and content of the prior art requires that
the starting point of an obviousness analysis is a careful consideration of what prior
art references a hypothetical person of ordinary skill in the art at the time the
invention was made, without the benefit of the disclosure or claims of the subject
patent, tasked with solving the problem and/or meeting the objectives that the
inventor had in mind at the time of the invention, would have selected and combined
during the normal course of research and development.

The scope and content of the prior art that is relevant to the obviousness
analysis should be limited to the scope and content of the prior art that the
hypothetical person of ordinary skill in the art attempting to solve the problem and/or
meet the objectives that the inventor had in mind at the time of the invention would
have found during the normal course of research and development. In cases in which
the retained expert is handed or spoon fed the prior art references to consider by the
petitioner’s attorneys, such as the instant case, it becomes impossible for the Patent
Owner’s attorney to meaningfully and properly cross-examine the petitioner’s expert
about how he/she formulated the prior art search and what criteria he/she used in

devising the search strategy and in ultimately selecting relevant prior art references,
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and then, combining the teachings of those relevant prior art references that are
selected and considered.

The overall approach and methodology of a law firm supplying the prior art
references to a retained expert is fundamentally flawed and inherently unreliable,
since the expert in this instance necessarily has an improper starting point. The
proper starting point is for the expert to “step back in time and into the shoes of the
hypothetical person of ordinary skill in the art “when the invention was unknown
and just before it was made” (MPEP §2142.7) and determine what prior art the
POSA would have searched for and found in the normal course of research and
development, assuming the POSA was attempting to solve the problem and/or meet
the objectives the inventor had in mind at the time the invention was made. To reach
a conclusion of obviousness requires more than a mere showing that the prior art
includes separate references covering each separate limitation in a claim under
examination. Unigene Labs., Inc. v. Apotex, Inc., 655 F.3d 1352, 1360 (Fed. Cir.
2011). Rather, obviousness requires the additional showing that a person of
ordinary skill in the art at the time of the invention would have selected and
combined those prior art elements in the normal course of research and development
to yield the claimed invention. 1d.

“The ‘as a whole’ instruction in title 35 prevents evaluation of the invention

part by part. . . . This form of hindsight reasoning, using the invention as a
roadmap to find its prior art components, would discount the value of
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combining various existing features or principles in a new way to achieve a
new result - often the very definition of invention.”

Princeton Biochemicals, Inc. v. Coulter, Inc., 411 F.3d 1332, 1337 (Fed. Cir. 2005);
see also Allergan, Inc. v. Apotex, Inc., 754 F.3d 952 (Fed. Cir. 2014).

Based upon the foregoing, Patent Owner respectfully submits that Dr.
McCarley’s expert declaration in this case is fundamentally flawed, inherently
unreliable, and, ultimately, lacks probative value and should not be relied upon by
the Board in finding that a claim limitation that is admittedly not disclosed in any of
the prior art references.

VIII. CONCLUSION

Based upon all the above and foregoing, Patent Owner respectfully submits

that all the challenged claims of the *565 patent are patentable, and respectfully

requests an ultimate finding to that effect.
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October 29, 2020 Respectfully submitted,

/s/ Timothy Devlin

Timothy Devlin

Registration No. 41,706
DEVLIN LAW FIRM LLC
1526 Gilpin Avenue
Wilmington, DE 19806
(302)-449-9010
TD-PTAB@devlinlawfirm.com

Attorney for Patent Owner
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CERTIFICATE OF WORD COUNT
Pursuant to 37 C.F.R. § 42.24(d), the undersigned certifies that there are
6,850 words in this paper, excluding any table of contents, table of authorities,
mandatory notices under 37 C.F.R. § 42.8, certificate of word count, certificate of
service, or appendix of exhibits. This certification relies on the word count of the
word-processing system used to prepare this paper.
Respectfully submitted,
/s/ Timothy Devlin
Timothy Devlin
Registration No. 41,706
DEVLIN LAW FIRM LLC
1526 Gilpin Avenue
Wilmington, DE 19806

(302)-449-9010
TD-PTAB@devlinlawfirm.com

Attorney for Patent Owner
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CERTIFICATE OF SERVICE
I hereby certify that on October 29, 2020, I caused a true and correct copy of
the foregoing materials to be served via the Patent Office electronic filing system,
and electronic service via email to the following attorneys of record pursuant to

Petitioner’s consent.

LEAD COUNSEL BACKUP COUNSEL

Michael D. Specht (Reg. No. 54,463) | Jason A. Fitzsimmons (Reg. No. 65,367)
mspecht-PTAB@sternekessler.com Daniel E. Yonan (Reg. No. 53,812)
Kyle E. Conklin (Reg. No. 59,425)

John Higgins (Reg. No. 74,992)
jfitzsimmonsPTAB@sternekessler.com
dyonan-PTAB@sternekessler.com
kconklinPTAB@sternekessler.com
jhiggins-PTAB@sternekessler.com,

Additional Email for Service:

PTAB@sternekessler.com

/s! Timothy Devlin
Timothy Devlin
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Pursuant to 37 C.F.R. § 42.64(b)(1), Petitioner Volkswagen Group of
America, Inc. (“VWG0A”) hereby objects under the Federal Rules of Evidence
(“FRE”) to the admissibility of Exhibit 2004: Second Declaration of Dr. Russell
Leonard, which Patent Owner Michigan Motor Technologies LLC filed with its
October 29, 2020 Patent Owner’s Response.

VWGoA timely objects under 37 C.F.R. § 42.64(b)(1) within the allowed
five business days of the October 29, 2020 service of the Exhibit 2004. VWGoA
files and serves MMT with these objections to provide notice that VWGoA may
move to exclude Exhibit 2004 under 37 C.F.R. § 42.64(c).

I. GROUNDS FOR OBJECTIONS

A.  Witness’s Lack of Qualifications as an Expert

VWGoA objects to Exhibit 2004 in its entirety as improper expert testimony
under FRE 702 and 703. The testimony contained in this exhibit is not provided by
a witness who is sufficiently qualified as an expert by knowledge, skill, experience,
training, or education in the subject matter at issue.

B. Testimony’s Lack of Reliability

VWGoA objects to Exhibit 2004, for example, paragraphs 21-78, as
improper expert testimony under FRE 702 and 703. The testimony is based on

insufficient facts or data, is not the product of reliable principles and methods, and
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the expert has not reliably applied the appropriate principles and methods to the
facts of the case.
II. CONCLUSION

To the extent that MMT fails to correct the defects associated with Exhibit
2004 in view of VWGo0A’s objections herein, VWGoA may file one or more

motions to exclude Exhibit 2004 under 37 C.F.R. § 42.64(c).

Respectfully submitted,
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.
/MICHAEL D. SPECHT/

Michael D. Specht (Reg. No. 54,463)
Attorney for Petitioner
Volkswagen Group of America, Inc.

Date: November 5, 2020

1100 New York Avenue, N.W.
Washington, D.C. 20005-3934
(202) 371-2600
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CERTIFICATE OF SERVICE (37 C.F.R. § 42.6(e))

The undersigned hereby certifies that on November 5, 2020 the above-
captioned PETITIONER’S OBJECTIONS TO PATENT OWNER’S
EVIDENCE UNDER 37 C.F.R. § 42.64(b)(1) was served in its entirety via

electronic mail upon the following counsel of record for the Patent Owner:

Timothy Devlin (Lead Counsel)
Robyn T. Williams (Back-up Counsel)
DEVLIN LAW FIRM LLC
TD-PTAB@devlinlawfirm.com
tdevlin@devlinlawfirm.com
mmcclain@devlinlawfirm.com
rwilliams@devlinlawfirm.com

fxu@devlinlawfirm.com

Respectfully submitted,
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.
/MICHAEL D. SPECHT/

Michael D. Specht (Reg. No. 54,463)
Attorney for Petitioner
Volkswagen Group of America, Inc.

Date: November 5, 2020

1100 New York Avenue, N.W.
Washington, D.C. 20005-3934
(202) 371-2600

15815141.2
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Pursuant to 37 C.F.R. § 42.64(b)(1), Petitioner Volkswagen Group of
America, Inc. (“VWG0A”) hereby objects under the Federal Rules of Evidence
(“FRE”) to the admissibility of Exhibit 2004: Second Declaration of Dr. Russell
Leonard, which Patent Owner Michigan Motor Technologies LLC filed with its
October 29, 2020 Patent Owner’s Response.

VWGoA timely objects under 37 C.F.R. § 42.64(b)(1) within the allowed
five business days of the October 29, 2020 service of the Exhibit 2004. VWGoA
files and serves MMT with these objections to provide notice that VWGoA may
move to exclude Exhibit 2004 under 37 C.F.R. § 42.64(c).

I. GROUNDS FOR OBJECTIONS

A.  Witness’s Lack of Qualifications as an Expert

VWGoA objects to Exhibit 2004 in its entirety as improper expert testimony
under FRE 702 and 703. The testimony contained in this exhibit is not provided by
a witness who is sufficiently qualified as an expert by knowledge, skill, experience,
training, or education in the subject matter at issue.

B. Testimony’s Lack of Reliability

VWGoA objects to Exhibit 2004, for example, paragraphs 21-65, as
improper expert testimony under FRE 702 and 703. The testimony is based on

insufficient facts or data, is not the product of reliable principles and methods, and
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the expert has not reliably applied the appropriate principles and methods to the
facts of the case.
II. CONCLUSION

To the extent that MMT fails to correct the defects associated with Exhibit
2004 in view of VWGo0A’s objections herein, VWGoA may file one or more

motions to exclude Exhibit 2004 under 37 C.F.R. § 42.64(c).

Respectfully submitted,
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.
/MICHAEL D. SPECHT/

Michael D. Specht (Reg. No. 54,463)
Attorney for Petitioner
Volkswagen Group of America, Inc.

Date: November 5, 2020

1100 New York Avenue, N.W.
Washington, D.C. 20005-3934
(202) 371-2600
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CERTIFICATE OF SERVICE (37 C.F.R. § 42.6(e))

The undersigned hereby certifies that on November 5, 2020 the above-
captioned PETITIONER’S OBJECTIONS TO PATENT OWNER’S
EVIDENCE UNDER 37 C.F.R. § 42.64(b)(1) was served in its entirety via

electronic mail upon the following counsel of record for the Patent Owner:

Timothy Devlin (Lead Counsel)
Robyn T. Williams (Back-up Counsel)
DEVLIN LAW FIRM LLC
TD-PTAB@devlinlawfirm.com
tdevlin@devlinlawfirm.com
mmcclain@devlinlawfirm.com
rwilliams@devlinlawfirm.com

fxu@devlinlawfirm.com

Respectfully submitted,
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.
/MICHAEL D. SPECHT/

Michael D. Specht (Reg. No. 54,463)
Attorney for Petitioner
Volkswagen Group of America, Inc.

Date: November 5, 2020

1100 New York Avenue, N.W.
Washington, D.C. 20005-3934
(202) 371-2600
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UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

VOLKSWAGEN GROUP OF AMERICA, INC.,
Petitioner

V.

MICHIGAN MOTOR TECHNOLOGIES, LLC,
Patent Owner

Case [PR2020-00444
Patent 6,581,565

PETITIONER VOLKSWAGEN GROUP OF AMERICA, INC.’S
NOTICE OF REMOTE DEPOSITION

Mail Stop “PATENT BOARD”
Patent Trial and Appeal Board
U.S. Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
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Counsel for the parties have conferred and agreed that Petitioner will
conduct cross-examination by deposition of the Patent Owner’s witness at the date
and time indicated below.

The cross-examination will be conducted remotely using video
teleconferencing service(s) and/or telephony service(s) that provide remote access

for authorized parties wishing to participate in the deposition via the Internet

and/or telephonically.
Date/Time: Tuesday, January 5, 2021, 9:30 a.m. EST
Declarant’s Name: Dr. Russell Leonard
Location: Dr. Leonard will be located at his home residence

in Grand Rapids, MI. The other parties
participating in the deposition, including the
examining attorneys, the defending attorneys, and
the court reporter, will be participating from
geographic locations different than Dr. Leonard.
The cross-examination will address both the instant proceeding and
proceeding IPR2020-00445, in which U.S. Patent No. 6,581,565 is also at issue.
The cross-examination will be recorded stenographically by a court reporter
authorized by law to administer oaths. It will also be transcribed by real-time

reporting software.
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Given that strong and continuous Internet connectivity of a remote
deposition is crucial, a test may be conducted with all parties prior to the
deposition date. If connectivity or other technical issues arise during the test that
cannot be corrected before the deposition date, then an alternative deposition date
will be scheduled. If connectivity or other technical issues arise during the course
of the deposition and are not corrected such that the deposition cannot be
completed on the deposition date, an alternative deposition date will be used to

complete the deposition.

Respectfully submitted,
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.
/Kyle E. Conklin/

Kyle E. Conklin
Registration No. 59,425

Counsel for Petitioner
Date: December 18, 2020

1100 New York Avenue, N.W.
Washington, D.C. 20005-3934
(202) 371-2600
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CERTIFICATE OF SERVICE

The undersigned hereby certifies that the foregoing PETITIONER
VOLKSWAGEN GROUP OF AMERICA, INC.’S NOTICE OF REMOTE
DEPOSITION was served electronically via e-mail on December 18, 2020, in its

entirety on the following counsel of record for Patent Owner:

Timothy Devlin (Lead Counsel)
Robyn T. Williams (Back-up Counsel)
DEVLIN LAW FIRM LLC
tdevlin@devlinlawfirm.com
TD-PTAB@devlinlawfirm.com
rwilliams@devlinlawfirm.com
mmcclain@devlinlawfirm.com
fxu@devlinlawfirm.com

Respectfully submitted,
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.
/Kyle E. Conklin/

Kyle E. Conklin
Registration No. 59,425

Counsel for Petitioner
Date: December 18, 2020

1100 New York Avenue, N.W.
Washington, D.C. 20005-3934
(202) 371-2600

16011971 1.docx
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Counsel for the parties have conferred and agreed that Petitioner will
conduct cross-examination by deposition of the Patent Owner’s witness at the date
and time indicated below.

The cross-examination will be conducted remotely using video
teleconferencing service(s) and/or telephony service(s) that provide remote access

for authorized parties wishing to participate in the deposition via the Internet

and/or telephonically.
Date/Time: Tuesday, January 5, 2021, 9:30 a.m. EST
Declarant’s Name: Dr. Russell Leonard
Location: Dr. Leonard will be located at his home residence

in Grand Rapids, MI. The other parties
participating in the deposition, including the
examining attorneys, the defending attorneys, and
the court reporter, will be participating from
geographic locations different than Dr. Leonard.
The cross-examination will address both the instant proceeding and
proceeding IPR2020-00444, in which U.S. Patent No. 6,581,565 is also at issue.
The cross-examination will be recorded stenographically by a court reporter
authorized by law to administer oaths. It will also be transcribed by real-time

reporting software.
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Given that strong and continuous Internet connectivity of a remote
deposition is crucial, a test may be conducted with all parties prior to the
deposition date. If connectivity or other technical issues arise during the test that
cannot be corrected before the deposition date, then an alternative deposition date
will be scheduled. If connectivity or other technical issues arise during the course
of the deposition and are not corrected such that the deposition cannot be
completed on the deposition date, an alternative deposition date will be used to

complete the deposition.

Respectfully submitted,
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.
/Kyle E. Conklin/

Kyle E. Conklin
Registration No. 59,425

Counsel for Petitioner
Date: December 18, 2020

1100 New York Avenue, N.W.
Washington, D.C. 20005-3934
(202) 371-2600
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CERTIFICATE OF SERVICE

The undersigned hereby certifies that the foregoing PETITIONER
VOLKSWAGEN GROUP OF AMERICA, INC.’S NOTICE OF REMOTE
DEPOSITION was served electronically via e-mail on December 18, 2020, in its

entirety on the following counsel of record for Patent Owner:

Timothy Devlin (Lead Counsel)
Robyn T. Williams (Back-up Counsel)
DEVLIN LAW FIRM LLC
tdevlin@devlinlawfirm.com
TD-PTAB@devlinlawfirm.com
rwilliams@devlinlawfirm.com
mmcclain@devlinlawfirm.com
fxu@devlinlawfirm.com

Respectfully submitted,
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.
/Kyle E. Conklin/

Kyle E. Conklin
Registration No. 59,425

Counsel for Petitioner
Date: December 18, 2020

1100 New York Avenue, N.W.
Washington, D.C. 20005-3934
(202) 371-2600
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PETITIONER’S UPDATED EXHIBIT LIST

Exhibit No. | Description
1001 U.S. Patent No. 6,581,565 B2 to Heslop et al. (“’565 Patent”)
Prosecution File History of U.S. Patent No. 6,581,565 B2 (*’565
1002 1y istory)
1003 Declaration of C. Arthur MacCarley, Ph.D., P.E.
1004 Curriculum Vitae of C. Arthur MacCarley, Ph.D., P.E.
U.S. Patent No. 6,006,717 A to Suzuki et al., titled “Direct-
1005 Injection Spark-Ignition Type Engine Control Apparatus,” issued
December 28, 1999 (“Suzuki”)
U.S. Patent No. 5,241,855 A to Cullen et al., titled “Method and
1006 Apparatus for Inferring Engine Torque,” issued September 7, 1993
(“Cullen”)
U.S. Patent No. 6,07,681 A to Scherer et al., titled “Process and
1007 Apparatus for Adjusting the Torque of an Internal-Combustion
Engine,” issued April 11, 2000 (“Scherer”™)
U.S. Patent No. 5,282,449 A to Takahashi ez al., titled “Method
1008 and System for Engine Control,” issued February 1, 1994
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“Bosch Fuel Injection Systems,” F. Aird, Berkeley Publishing
1009 1 Group, 2001, ISBN 1-55788-365-3 (“Aird”)
U.S. Patent No. 6,209,519 B1 to Melchior et al., titled “Method
1010 and Arrangement for Controlling the Quiet Running of an Internal
Combustion Engine,” issued April 3, 2001 (“Melchior”)
U.S. Patent No. 5,692,471 A to Zhang, titled “Method and
1011 Arrangement for Controlling a Vehicle,” issued December 2, 1997
(“Zhang”)
“Bosch Automotive Handbook,” Robert Bosch GmbH, 2000,
1012 ISBN 0-7680-0669-4 (“Bosch”™)
1013 Intentionally Left Blank
John B. Heywood, Internal Combustion Engine Fundamentals, 1st
1014 T £ 4. McGraw-Hill, Inc., 1988. (“Heywood”)
1015 Ronald K. Jurgen, “Automotive Electronics Handbook,” McGraw-
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Hill, Inc., ISBN0-07-033189-8, c.1994 (selected portions)
(“Jurgen”)
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1017 Intentionally Left Blank

1018 Intentionally Left Blank

Understanding Automotive Electronics, Fifth Edition (1998),

1019 | William B. Ribbens, Ph.D. (“Ribbens”)

1020 Intentionally Left Blank

1021 Intentionally Left Blank

1022 Intentionally Left Blank

1023 Intentionally Left Blank

1024 Intentionally Left Blank

1025 Intentionally Left Blank

1026 Intentionally Left Blank

1027 Intentionally Left Blank

1028 Intentionally Left Blank

Amended Complaint for Patent Infringement, Michigan Motor
1029 Technologies LLC v. Volkswagen AG, Case No. 2:19-cv-10485
(E.D. Mich.), filed April 30, 2019

Transcript of the Deposition of Russell Leonard, Ph.D., January 5,

1030 2021.
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MMT’s Patent Owner Response (“POR”) does not overcome the strong
obviousness showing in Volkswagen Group of America’s Petition. Indeed, the
POR does little to advance arguments beyond those previously presented in the
Patent Owner Preliminary Response (“POPR”), which the Board already correctly
rejected in the Institution Decision.

The 565 patent broadly claims controlling engine torque output by fuel and
spark adjustments that compensate for the difference between a demand torque and
an estimated torque. To compensate for these differences between demand torque
and estimated torque, the *565 patent claims the combination of basic components
found in a typical engine controller—a demand torque controller, an estimator, a
comparator, a high-pass filter, and a transient torque controller—that were all well
known, as evidenced by Suzuki, Cullen, and Scherer. Indeed, Patent Owner’s
declarant, Dr. Leonard, acknowledged that all these recited components of the *565
patent’s DISI engine controller (shown in Figure 3) were known in the prior art.
EX1030, 24:4-26:1.

In the POR, similar to the POPR, Patent Owner directs all its arguments to a
single element—high-pass filtering a difference signal outputted from a
comparator—and focuses on Suzuki and Scherer. However, as the Board correctly
determined in the Institution Decision, the Petition provides a “reasoned

explanation” for combining Suzuki and Scherer “that would high pass filter a
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torque difference signal.” Decision on Institution, 37; Petition 37-38, 53-56;
EX1003, 9494-103. And the Board properly gauged that the POPR “does not
explain ... a persuasive reason” why the applied references discourage the use of
the alleged invention recited in the claims of the *565 patent. DI, 38. The POR
adds no significant new arguments beyond what was asserted—and rejected—in
the POPR.

Accordingly, the Board should find all challenged claims unpatentable.
I. Patent Owner’s Arguments Do Not Rebut Petitioner’s Compelling

Evidence Showing That the Prior Art Discloses Every Limitation of the
Challenged Claims.

Patent Owner admits that the applied art discloses each component of the
recited torque control device.! See generally POR; EX1030, 24:4-26:1,27:4-28:11,
35:3-41:18. In fact, Patent Owner’s declarant admitted that a device having a
torque demand controller generating a torque demand signal and a torque producer
receiving the torque demand signal were well known before the *565 patent.
EX1030, 25:6-8, 27:8-11. Patent Owner’s declarant also admitted that using an

estimator for outputting an estimated torque signal, a comparator for outputting a

! Patent Owner does also not contend that any elements recited in claims 2-6
are absent from the prior art. As the Board correctly found in its Institution

Decision, the dependent claims are obvious in view of Petitioner’s evidence. Pet.,

61-67, 70-87; DI, 46.
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difference signal based on the estimated torque signal and the demand torque
signal, and a high-pass filter for outputting a filtered signal to a transient torque
controller were well known before the *565 patent. EX1030, 25:9-20, 27:12-28:1.
Patent Owner’s declarant further admitted that using a transient torque controller
for outputting spark and fuel adjustment signals based on high-pass filtered signals
was well known. /d., 25:21-26:1, 28:2-11. Patent Owner’s only dispute is that the
applied art allegedly fails to disclose the recited arrangement of a high-pass filter
receiving a difference signal outputted from a comparator. POR, 5; EX1030, 26:2-
27:3.

Petitioner’s evidence convincingly shows why the combination of Suzuki,
Cullen, and Scherer discloses all the limitations of independent claims 1 and 7,
including the contested limitation “a high pass filter which receives as an input the
difference signal.” Pet., 28-61; DI, 36-38; EX1003, 4485-153. And the POR does
not rebut this compelling evidence. Instead, the POR (1) ignores Suzuki’s implicit
high-pass filtering teachings; (2) individually attacks the references and ignores
what the Petition’s prior art combination suggests as a whole; (3) applies
unfounded and legally-flawed approaches for determining obviousness; and (4)
presents baseless attacks against the credibility of Petitioner’s expert witness Dr.

MacCarley. EX1031, q932-34.
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A.  Suzuki alone suggests high-pass filtering a difference signal.

Patent Owner does not dispute that Suzuki discloses a comparator outputting
a difference signal representing the difference between an estimated torque and a
demand torque. See generally POR; EX1030, 37:14-39:1. Nor does Patent Owner
dispute that Suzuki discloses a transient controller receiving the difference signal
as an input and outputting fuel and spark adjustment signals. See generally POR;
EX1030, 39:20-41:18. Instead, Patent Owner contends that Suzuki does not
disclose a high-pass filter that receives the difference signal from the comparator
because Suzuki does not expressly recite the term “high-pass filter” in the written
specification. POR, 18-25. But “a reference must be considered not only for what it
expressly teaches, but also for what it fairly suggests.” In re Baird, 16 F.3d 380,
383 (Fed. Cir. 1994) (quoting In re Burckel, 592 F.2d 1175, 1179 (C.C.P.A.
1979)).

As explained in the Petition and by Petitioner’s expert Dr. MacCarley,
Figures 12-15 of Suzuki imply high-pass filtering a difference signal and then
outputting the filtered signal to the homogeneous and stratified torque correction
sections. Pet., 50-53; EX1003, 9994, 124-127; EX1005, 7:51-64, 8:1-4, 8:51-60;
EX2003, 10:2-11:9; EX1031, 9935-45. Specifically, the torque correction factor
signals—spark timing correction for homogeneous mode and fuel injection

adjustment for stratified mode—illustrated in Suzuki’s Figures 12-15 match the
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time response curve of a high-pass filter. Pet., 50-53; EX1003, 4494, 124-127;

EX1005, 7:51-63, 8:1-4, 8:51-60; EX1031, 9935-45.

EX1003, 9125 (annotating EX1005, FIG. 13).

Indeed, in his declaration, Dr. MacCarley provided a simulated correction
signal (red) outputted from a high-pass filter in response to a step function (green),
which matched Suzuki’s spark timing and equivalence ratio correction factor
signals in response to step correction demands. EX1003, 4126. Just as the high-
pass filtered dynamic torque component operates in Scherer, Suzuki’s spark timing
and equivalence ratio correction factors provide significant adjustments within a
short time period and then disappear over time. EX1031, 941; EX1005, 8:51-60;
EX1007, 4:46-52 (“Due to the high pass characteristic of the high pass filter

stage, ... the dynamic desired torque component (Md) will completely
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disappear.”)? And just as a high-pass filter typically offsets the phase lag of a
controller’s response to a transient condition, the expedient adjustment shown by
Suzuki’s spark timing and equivalence ratio curves offset the lag shown in the air
flow rate curves in Figure 13 of Suzuki. EX1031, 9940-41; EX1032, 622-623, FIG.
9-5, (“As seen from Figure 9-4, the lead compensator is basically a high-pass
filter. ... The primary function of the lead compensator is to reshape the
frequency-response curve ... to offset the excessive phase lag associated with

components of the fixed system.”)

EX1003, FIG. A.

> Emphasis added unless noted.
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Accordingly, a POSA would have understood that Suzuki implicitly
discloses, or at least suggests, a high-pass filter receiving the difference signal in
order correct the torque shortage via significant fuel and spark adjustments that
disappear over time. EX1003, 4994, 127; EX1031, 9935-45.

Patent Owner does not refute Dr. MacCarley’s compelling testimony
showing that Suzuki implicitly discloses, or at least suggests, the use of a high-pass
filter. EX1031, 9942-45. Notably, neither Patent Owner nor Patent Owner’s
declarant Dr. Leonard addresses Dr. MacCarley’s testimony specifically explaining
how the Suzuki’s torque correction factor signals illustrated in Figures 12-15 imply
the use of a high-pass filter. POR, 18-25; EX2004, 9926-36. Both Patent Owner
and Patent Owner’s declarant ignore the illustrated torque correction factor signals
and, instead, paraphrase Suzuki’s text that describes the vehicle operating
conditions that trigger the torque demand shown in each of Suzuki’s Figures 12—
15. POR, 18-25; EX2004, 4932-36. Patent Owner and its declarant do not provide
any alternative explanation for how the torque correction factor signals are
generated in Figures 12-15 of Suzuki. POR, 18-25; EX2004, 9932-36. Patent
Owner and its declarant also fail to explain how Suzuki’s torque correction factor
signals provide significant adjustments within a short time period and then
disappear over time, without using a high-pass filter. POR, 18-25; EX2004, 9932-

36; EX1031, 942.
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Instead, Patent Owner and its declarant ignore the illustrated correction
factor signal waveform shapes. Both Patent Owner and its declarant summarily
conclude these figures do not disclose high-pass filtering, without addressing the
illustrated torque correction factor signal waveform shapes or providing any
related technical analysis. POR, 18-25; EX2004, 9426-36; EX1031, 943. In other
words, Patent Owner’s rebuttal is full of conclusory statements, lacking technical
bases. This lack of technical explanation renders Patent Owner’s rebuttal meritless.
See Wowza Media Sys., LLC v. Adobe Sys., Inc., IPR2013-00054, Paper 16, 4
(P.T.A.B. July 13, 2013) (“[T]he Declaration appeared, for the most part, simply to
track and repeat the arguments for unpatentability presented in the Petition. ...
Expert testimony that does not disclose the underlying facts or data on which the
opinion is based is entitled to little or no weight.”).

Patent Owner further contends that if Suzuki supposedly used a high-pass
filter, “Suzuki would only high pass filter the ‘torque correction demand signal.’”
POR, 24. Patent Owner’s assertion is wrong. EX1031, 944.

Suzuki discloses that the torque correction factor curves correspond to the
adjustments made to spark timing during homogeneous mode and fuel injection
during stratified mode “to correct the torque shortage” that is caused by the
“delay in increasing the actual amount of air to the engine.” EX1005, 8:51-60. To

correct for the torque shortage, Suzuki’s torque correction factor signals would be
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generated based on the difference between the demand torque and the estimated
torque. That is, Suzuki’s torque correction factor signals would not be able to
correct for torque shortage without first calculating the difference between
the estimated and demand torques. EX1031, 945. Thus, contrary to Patent
Owner’s baseless assertions, Suzuki’s transient torque controller receives the high-
pass filtered torque difference as an input before generating the torque correction
factor signals. /d.

B. Patent Owner improperly attacks Scherer individually and
ignores the Petition’s combination of Suzuki and Scherer.

Even assuming that Suzuki does not disclose or suggest a high-pass filter,
the Board’s Institution Decision correctly found based on Petitioner’s evidence that
the combination of Suzuki and Scherer renders obvious a high-pass filter that
receives a difference signal representing the difference between a torque demand
and an estimated torque. DI, 36-38; Pet. 37-38, 53-56; EX1003, 9994-103;
EX1031, 946.

Scherer discloses a high-pass filter 4 that “filters the dynamic desired engine
torque part (Md) ... from the desired engine torque (Mdes) ... and in turn provides
the dynamic desired engine torque (Md) to the device for the ignition point
adjustment” in Figure 1 and the device for fuel adjustment in Figure 2. EX1007,
4:40-45; EX1031, 947. Scherer’s ignition point adjustment system in Figure 1 and

fuel adjustment system in Figure 2 are used “to adjust specifically that dynamic
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desired engine torque component which cannot be regulated by the air-flow rate-
regulating branch.” EX1007, 3:59-31. As explained in the Petition and supported
by Dr. MacCarley’s Declaration, a POSA would have understood that Scherer’s
technique for adjusting ignition timing and fuel injection based on the high-pass
filtered torque signal are analogous to Suzuki’s homogeneous and stratified torque
correction sections. Pet., 36-37; EX1003, 998; EX1031, 947. Accordingly, it would
have been obvious to add Scherer’s high-filter 4 immediately upstream of
Suzuki’s homogeneous and stratified torque correction sections—Suzuki’s
transient torque controller. EX1031, 947; EX1003, 9100 (“Given that the
homogeneous and stratified torque correction sections in Suzuki’s control unit 20
are intended to respond to dynamic changes in torque demand, a POSA would
have been motivated to use Scherer’s high-pass filter 4 to receive Suzuki’s
torque difference signal and output the dynamic component of the torque
difference signal to Suzuki’s homogeneous and stratified torque correction
sections.”). As the Board correctly observed in the Institution Decision, situating
Scherer’s high-pass filter 4 immediately upstream of Suzuki’s homogeneous and
stratified torque correction sections would result in the high-pass filter 4 receiving
the difference signal outputted from Suzuki’s comparator. DI, 37; EX1031, 947.
Indeed, when looking to combine Scherer’s high-pass filter with Suzuki’s

torque control unit, a POSA would have located the high-pass filter immediately
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upstream of the Suzuki’s homogeneous and stratified torque correction sections, as
suggested by Scherer. EX1031, 948. As shown below in Figure 1 of Scherer, the
high-pass filter 4 is situated immediately upstream of the provisions for spark
adjustment so that the “ignition point adjusting branch is used only to adjust
specifically that dynamic desired engine torque component.” EX1007, 4:20-31;
EX1031, 948. And as shown below in Figure 2 of Scherer, the high-pass filter 4 is
situated immediately upstream of the provisions for fuel adjustment so that the fuel
adjusting branch calculates “an injection start displacement (dEg) corresponding to
the dynamic desired engine torque component (My).” EX1007, 5:35-45; EX1031,
948. Because Suzuki’s homogeneous and stratified torque correcting sections are
directed to adjusting the dynamic torque component, a POSA would have been
motivated to similarly locate Scherer’s high-pass filter immediately upstream of
Suzuki’s homogeneous and stratified torque correcting sections to receive the
dynamic torque component outputted from the high-pass filter. EX1005, 3:5-22;

Pet. 36-39; EX1031, 948.
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EX1007, FIG. 1 (annotated).

EX1007, FIG. 2 (annotated).
Moreover, a POSA would have understood that the high-pass filter is
intended to be situated at the input side of the transient torque controller—ignition
point or fuel injection branch—regardless of receiving a torque demand or a

torque difference signal. EX1031, 949. First, as acknowledged by Patent Owner’s
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declarant, Scherer discloses that the desired torque signal outputted from the
engine torque coordination unit 1 is merely an “example,” implying that other
types of signals, such as a difference signal, may be inputted into the high-pass
filter. EX1005, 3:60-63 (“[ A]n engine torque coordination unit 1 provides a signal
indicative, for example, of the desired engine torque (Mdes) requested by the
driver via the accelerator pedal.”); EX1030, 68:13-69:12. Second, Scherer
discloses particular advantages associated with high-pass filter signal processing
that are applicable to both a torque demand signal and a difference signal. EX1031,
149; EX1007, 4:45-52, 5:10-15. These advantages include (1) removing the low
frequency component to permit a rapid response to correcting torque output and (2)
reducing the torque output as the transient component decays to zero. EX1031,
49; EX1007, 4:45-52, 5:10-15; EX1030, 50:7-53:16. And a POSA would have
understood that the difference signal in Suzuki is further processed before being
inputted into the transient torque controlle—Suzuki’s homogeneous and stratified
torque correction sections. EX1031, 949. Indeed, as shown in FIG. 6, Suzuki
translates the difference signal in step S35 into a corrective action (i.e., a torque
correction factor), which is then inputted into the homogeneous and stratified
torque correction sections. EX1031, §50. By situating Scherer’s high-pass filter
immediately upstream of Suzuki’s torque correction sections, the high-pass filter

would translate the difference signal into a correction action to be performed by the
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transient controller—Suzuki’s torque correction sections. EX1031, §51. Such
modification would allow Suzuki’s transient controller to keep the expedient
“variation of the ignition point or of the injection start ... as small as possible.”
EX1007, 2:54-62, 4:45-52; EX1031, 951.

Attempt to evade what is taught by the Suzuki-Scherer combination, Patent
Owner improperly attacks Scherer in isolation and ignores the Petition’s
combination. However, the Federal Circuit has consistently held that “[a] finding
of obviousness... cannot be overcome by ‘by attacking references individually
where the rejection is based upon the teachings of a combination of references.”
See Bradium Techs. LLC v. lancu, 923 F.3d 1032, 1050 (Fed. Cir. 2019) (quoting
In re Merck & Co., 800 F.2d 1091, 1097 (Fed. Cir. 1986)). “[T]he test for
obviousness is what the combined teachings of the references would have
suggested to those having ordinary skill in the art.” In re Mouttet, 686 F.3d 1322,
1333 (Fed. Cir. 2012). Furthermore, “[a] claimed invention may be obvious even
when the prior art does not teach each claim limitation, so long as the record
contains some reason that would cause one of skill in the art to modify the prior art
to obtain the claimed invention.” Malico, Inc. v. Cooler Master USA Inc., 594 F.
App’x 621, 626 (Fed. Cir. 2014); see also Hartness Int'l, Inc. v. Simplimatic Eng'g

Co., 819 F.2d 1100, 1108 (Fed. Cir. 1987) (“the inquiry is not whether each
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element existed in the prior art, but whether the prior art made obvious the
invention as a whole”).

Here, Patent Owner argues that “no prior art reference relied upon by the
Petitioner or the Board discloses producing a ‘difference signal’ by comparing an
‘estimated torque signal’ and a ‘desired torque signal’ and then high-pass filtering
such ‘difference signal.”” POR, 24. Pointing to the embodiments shown in Figures
1 and 2 of Scherer, Patent Owner argues that “only the desired torque signal is
high-pass filtered and no comparator is used to compare an ‘estimated torque
signal’ to the ‘desired torque signal.”” Id., 26. That is, Patent Owner focuses solely
on Scherer and ignores that Suzuki discloses outputting a difference signal to a
transient torque controller, which, when combined with Scherer, situates a high-
pass filter on the input side of the transient torque controller that render the high-
pass filter of claims 1 and 7 obvious. EX1031, 4452-53; EX1005, 7:35-44;
EX1007, 4:20-23 (“In order to adjust the dynamic desired torque component which
exceeds this quasi-static part, an ignition point adjusting branch, with the input-
side high-pass filter, is provided in parallel to the air-flow-rate-regulating
branch.”).

Accordingly, as explained in the Petition and supported by Dr. MacCarley’s
declaration, a POSA would have understood that the combination of Suzuki and

Scherer would use Scherer’s high-pass filter 4 to receive Suzuki’s torque
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difference signal and output the dynamic component of the torque difference signal
to Suzuki’s homogeneous and stratified torque correction sections to improve the
response time of Suzuki’s controller. EX1003, 998; EX1031, 946-54.

C. A POSA would have been motivated to combine Suzuki and
Scherer.

1. The Petition explained why a POSA would have combined
Scherer and Suzuki.

The Board correctly determined “that Petitioner provides a reasoned
explanation” why a skilled artisan would have combined Scherer’s high-pass filter
with Suzuki’s torque controller. DI, 37; EX1031, 455. Combining Scherer’s high-
pass filter with Suzuki’s torque controller would have yielded the predictable
advantage of adjusting the torque output with a quicker response time during
transient engine operations. Pet., 36-37; DI, 23-26; EX1003, 4998-101; EX1031,
955; EX1007, 5:9-15 (“The embodiment of FIG. 1 therefore permits a
comparatively rapid engine torque adjustment which can follow very fast
desired engine torque changes”). The Petition further demonstrated the similarities
between Suzuki and Scherer that would have encouraged a POSA to combine their
teachings. Namely, Suzuki and Scherer are both in the field of engine control
systems for monitoring torque output and controlling engine parameters in
accordance with monitored torque output. Pet., 28-29; EX1003, 9986, 101;

EX1031, 955. And as the Petition explained, a POSA would have understood how
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to combine Suzuki’s and Scherer’s teachings by simply modifying the software
instructions stored in the microcomputer of Suzuki’s control unit. Pet., 37-38;
EX1003, 999; EX1031, 955; EX1030, 64:16-65:2. Indeed, supported by Dr.
MacCarley’s declaration, the Petition established that combining Scherer’s high-
pass filter 4 with Suzuki’s control unit 20 would have merely been applying a
known technique in a similar, known device in the same way to expedite the
response time for correcting the transient component of the torque demand. Pet., 36
(citing KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 416 (2007)); EX1003, 98-
103; EX1031, q955-56.

Accordingly, contrary to Patent Owner’s assertions, see, e.g., POR, 15, 24-
25, 29-30, 34, the rationales to combine Suzuki and Scherer are based on the prior

art disclosures themselves, not hindsight.

2. Scherer does not teach away from the claimed invention.

Patent Owner asserts that Scherer teaches away from being combined with
Suzuki because the alternative embodiment shown in Figures 3 and 4 of Scherer
uses a model-based estimated value stage, instead of a high-pass filter, to
determine the dynamic desired engine torque component. POR, 25-29. Because
Scherer’s model-based estimated value stage employs an estimated determination
unit 14 and a subtractor 15, rather than a high-pass filter, Patent Owner alleges that

Scherer discourages a POSA from using a high-pass filter to receive a difference
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signal outputted from a comparator. Id., 27-29. Patent Owner’s reliance on
Scherer’s alternative embodiment to support a teaching away argument is legally
flawed and factually unsupported. EX1031, q957-58.

“A reference may be said to teach away when a person of ordinary skill,
upon reading the reference, would be discouraged from following the path set out
in the reference, or would be led in a direction divergent from the path that was
taken by the applicant.” Ricoh Co., Ltd. v. Quanta Comput. Inc., 550 F.3d 1325,
1332 (Fed. Cir. 2008) (quoting In re Kahn, 441 F.3d 977, 990 (Fed. Cir. 2006)). To
teach away, a prior art reference must “criticize, discredit, or otherwise discourage
the solution claimed.” In re Fulton, 391 F.3d 1195, 1201 (Fed. Cir. 2004). A
reference does not teach away for merely expressing a general preference for an
alternative invention. See DePuy Spine, Inc. v. Medtronic Sofamor Danek, Inc.,
567 F.3d 1314, 1327 (Fed. Cir. 2009). Moreover, “a prior art reference that does
not specifically refer to one element of a combination does not, per se, teach
away.” Syntex (U.S.A.) LLC v. Apotex, Inc., 407 F.3d 1371, 1380 (Fed. Cir. 2005).

Nowhere does Scherer criticize, discredit, or discourage a POSA from using
a high-pass filter that receives a difference signal. EX1031, 459. Patent Owner
alleges that Scherer’s description of the embodiment shown in Figures 3 and 4
discourages a POSA from using of a high-pass filter with a comparator. POR, 27-

29. This section of Scherer discloses “[t]his embodiment corresponds to that of

PETITIONER'S EXHIBIT 1002
US PATENT NO. 6,581,565
Page 8551



FIG. 1 except that, instead of the high pass filter stage, a model-based estimated
value stage is provided to determine the dynamic desired engine torque
component.” EX1007, 6:3-12; POR, 27. Scherer’s description of an alternative
embodiment, however, would not have discouraged a POSA from using a high-
pass filter that receives a difference signal. EX1031, 460. Rather, Scherer merely
discloses two ways—a high-pass filter and a model-based estimation value stage—
for determining a dynamic component of a torque signal. EX1031, 460. Scherer
never discloses that the model-estimation (Figures 3 & 4) and the high-pass filter
(Figures 1 & 2) are mutually exclusive. EX1031, 960. And Scherer does not
discredit using both a high-pass filter and an estimation stage in a torque producer
of an engine controller. EX1031, 460. Thus, Scherer’s two alternative
embodiments—high-pass filtering in Figures 1 and 2 and the model estimation in
Figures 3 and 4—are not a teaching away. EX1031, §57-61.

D. Patent Owner’s credibility attacks on Dr. MacCarley’s testimony
are meritless.

In an attempt to distract the Board from the Petition’s merits, Patent Owner
asserts that Dr. MacCarley’s testimony is inherently unreliable due to the
mechanics of how his Declaration was drafted and certain observations concerning
his cross-examination. POR, 30-35. These allegations against Dr. MacCarley’s

testimony are unfounded.
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1. Patent Owner mischaracterizes Dr. MacCarley’s testimony.

Patent Owner’s spurious attacks on the reliability of Dr. MacCarley’s
testimony are premised on mischaracterizations. Patent Owner contends that Dr.
MacCarley “testified during his deposition... that his expert declaration in this case

299

‘was a collaborative effort between us [between him and Petitioner’s attorneys].
POR, 30 (quoting EX2003, 8:12-9:7). Patent Owner further highlights that Dr.
MacCarley acknowledged in his deposition that the prior art search was performed
by Petitioner’s counsel. POR, 31. From here, Patent Owner argues “based upon ...
deposition testimony of Dr. MacCarley, ... it is plain to see that the Petitioner’s
expert in this case did not use the proper obviousness analytical framework, and, as
such, the Expert Declaration in this Proceeding are [sic] fundamentally flawed and
lack probative value.” POR, 32.

Patent Owner selectively and deceptively removed relevant statements from
the testimony quoted in its POR. When testifying about preparing the declaration,
Dr. MacCarley concluded by stating “every statement in [the declaration] is,
indeed, my opinion, and I take full responsibility for it.” EX2003, 9:1-2.
Furthermore, while Dr. MacCarley acknowledged that he did not conduct the prior
art search, Dr. MacCarley noted that he provided input into the search and that

“[u]ltimately, the selection of all of [Suzuki, Scherer, Takahashi, and Cullen] was
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mine.” EX2003, 13:23-14:16, 15:14-16:4. Patent Owner removed and ignored
these statements by Dr. MacCarley, which do not fit its false narrative.

Moreover, the line of questions eliciting this testimony is the exact type of
questions the Board has said “generally are a waste of time” in inter partes
proceedings. Pevarello v. Lan, Patent Interference No. 105,394, Paper 85, slip op.,
21 (B.P.A.L January 12, 2007). Indeed, the Board has held that when the manner
of the expert’s testimony is in line with typical testimony before the Board, and the
expert’s background, analysis, and supporting evidence are credible, an inquiry
into “the mechanics of declaration preparation is ‘a waste of time, both for the
witness and the Board.’” Square, Inc. v. Think Computer Corp., CBM2014-
00159, Paper 47, 26-27, (P.T.A.B. Nov. 27, 2015) (quoting Pevarello, Paper 85,
slip op., at 19-21). Spending over forty years researching, teaching, and designing
engine control systems, Dr. MacCarley has supported each of his positions set
forth in his declaration with significant insight and secondary evidence, such as
automotive handbooks, engineering textbooks, and relevant patents.

In sum, Patent Owner’s credibility attacks against Dr. MacCarley’s
testimony are meritless and a waste of the Board’s time. The Board should

disregard Patent Owner’s specious allegations.
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2. Dr. MacCarley articulated and applied the appropriate test
for obviousness.

Patent Owner further alleges that Dr. MacCarley failed to apply the proper
framework for determining obviousness because he received prior art references
from Petitioner’s counsel. POR, 32-34. Particularly, Patent Owner argues that by
being “spoon fed the prior art references to consider,” Dr. MacCarley did not take
the proper starting point when determining whether the claims of the *565 patent
would have been obvious. /d., 33-34. These arguments lack merit.

Dr. MacCarley properly considered the requirements for determining
obviousness as it related to a POSA and the corresponding level of ordinary skill in
the art. EX1003, 9930-41. Indeed, during his deposition, Dr. MacCarley testified
that the legal standards, set forth paragraphs 21-39 of his declaration, were the
standards that he applied in conducting his analysis and formulating his opinions.
EX2003, 21:17-22. He applied the proper standards in his analysis.

And Patent Owner’s assertion that Dr. MacCarley’s testimony is unreliable
because he allegedly did not “determine what prior art the POSA would have
searched for and found in the normal course of research and development,” is
legally flawed. It is well-settled law that there is “a presumption that a person of
ordinary skill in the art possesses knowledge of all prior art references in the
particular art.” Messerschmidt v. United States, 29 Fed. Cl. 1, 27, aff'd, 14 F.3d 613

(Fed. Cir. 1993); In re Winslow, 365 F.2d 1017, 1020 (C.C.P.A. 1966) (“Section
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103 requires us to presume full knowledge by the inventor of the prior art in the
field of his endeavor.”). Since all applied references are analogous art in the field
of engine control systems—a fact uncontested by Patent Owner—a POSA would
have had knowledge of each of the applied prior art references: Suzuki, Cullen,
Scherer, and Takahashi. Thus, Patent Owner’s argument contravenes established
law.

Accordingly, Dr. MacCarley applied the proper framework in opining that
the 565 patent claims would have been obviousness to a POSA.

II. Conclusion

For the reasons above, claims 1-7 of U.S. Patent No. 6,581,565 would have

been obvious and should be cancelled.
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THE COURT REPORTER: Will counsel please
stipulate that in lieu of formally swearing in the
witness, the reporter will instead ask the witness
to acknowledge that their testimony will be true
under the penalties of perjury, that counsel will
not object to the admissibility of the transcript
based on proceeding in this way, and that the
witness has verified that he is in fact
Dr. Russell Leonard.

MR. CONKLIN: Counsel for petitioner
agrees to that stipulation.

MS. WILLIAMS: Counsel for patent owner
also agrees to the stipulation.

THE COURT REPORTER: Thank you, Counsel.

And, sir, do you hereby acknowledge that
your testimony will be true under the penalties of
perjury?

THE WITNESS: Are you speaking to me?

THE COURT REPORTER: Yes, sir.

THE WITNESS: Okay. Yes.

THE COURT REPORTER: Thank you.

And whenever you're ready, Counsel.
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EXAMINATION BY COUNSEL FOR THE PETITIONER

BY MR. CONKLIN:

Q. Good morning, Dr. Leonard.

A. Good morning.

Q. You've been deposed a few times; is that
correct?

A. Yes.

Q. So you generally understand the process

of a deposition?

A. Yes.

Q. And it's important that today that we
try not to speak over each other over the video
conference software.

Do you understand that?

A. Yes.

0. And you understand that it's important
that you provide verbal answers that can be
transcribed?

Do you understand that?
A. Yes.
Q. And I'm going to ask you numerous

questions today and if any of my questions are
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unclear, will you please let me know that?

A. Yes.
Q. We will try to take periodic breaks
about every hour. If you need to take a break

before that, please let me know.
Do you understand that?
A. Yes.
Q. And do you have paper copies of the

documents that were sent to you?

A. Yes.
Q. And are those paper copies clean copies?
A. Yes.
0. And there are no annotations or notes on

those copies?

A. No notes.

Q. And you understand that you're under
oath right now?

A. Yes.

Q. Dr. Leonard, are you —-- other than this
Zoom interface, are you in communication with
counsel for MMT?

A. At this moment?
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Q. Yes.
A. No.
Q. Dr. Leonard, do you understand why

you're here for this deposition right now?

A. I have my own understanding.

Q. Do you understand that you're here to
testify about your statements in two declarations
you provided in two separate IPR proceedings?

A. That is what I understand to be true.

Q. And specifically you're here to provide

testimony regarding U.S. patent 6,581,565; is that

correct?
A. That is correct.
Q. And you provided two declarations in IPR

2020-00444; correct?

A. Yes.

Q. And you also provided a declaration in
IPR 2020-00445; correct?

A. That is correct.

Q. And you understand that this deposition
will cover both of those proceedings?

A. I thought there was two depositions, but
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if there's just going to be one, hopefully we do
them in some kind of -- you know, we separate them
somehow. I don't feel comfortable switching back
and forth between the two in flight.

0. I will do my best to do that. I
will —-- obviously you understand that there's some
references that are in both proceedings; correct?

A. Yeah, they are repetitive, correct.

(Leonard Deposition Exhibit 1 was marked
for identification and attached to the
transcript.)

BY MR. CONKLIN:

Q. Dr. Leonard, can you grab your copy of
Exhibit 2004 in IPR 2020-00444-?

A. Can you just cut to the chase and tell
me generally what that one is called because that
would help me find it?

Q. That would be your second declaration in
the 444 IPR.

A. I have that.

Q. And is Exhibit 2004 a copy of your

declaration?
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A. Yes.

Q. And did you sign that declaration?

A. Yes, I did.

Q. When is the last time you reviewed that
declaration?

A. This morning.

Q. I'm just going to do a little bit of

recordkeeping right here and run through the
documents, Dr. Leonard. So I apologize for the
list of documents that's going to be coming, but
it's going to help us in the future.

Do you have a copy of Exhibit 2004 of
the IPR 2020-00445 proceeding, that is your second
declaration?

A. Yeah, that's the one you just had me

get, 1s that not correct?

Q. I asked previously for the 00444
exhibit.
A. Oh, you're on the 445 now, is that what

you're doing?
0. Yes. I would just like to introduce

these on the record.
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A. All right. Give me a minute. I do have
that.
Q. And Exhibit 2004 of IPR 2020-00445 is a

copy of your declaration; correct?

A.
Q
A
Q.
A
to review
Q.

A.
Q.
A.

Yes.

And you signed that declaration?

Yes, I did.

How did you prepare those declarations?
I reviewed the documents that I was told
and I wrote my truthful opinion.

Did you type the declarations?

Yes.

The entire declaration you typed?

There was some review back and forth,

but I typed my original thoughts.

Q.
made?

A.

Do you recall what edits counsel for MMT

Not exactly. They were —-- there were

some edits.

Q.

Are there any changes you would like to

make to either of those declarations?

A.

Aside from a typo in one, I don't -- 1
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don't have any real factual information that I
would change.

Q. So as you're sitting here today, you do
not have any errors that you would like to correct
in these declarations?

A. No.

Q. When preparing these two declarations,
what documents did you review?

A. When I prepared the declaration for the
IPR 2020-00444, I reviewed the '565 patent, I
reviewed a reference called Suzuki, and I reviewed
a reference called Cullen, a reference called
Scherer, a reference called Takahashi. I reviewed
the petition for inter partes review, the
444 version. I reviewed the document of
institution from the board. I reviewed the
MacCarley declaration. There was a MacCarley
deposition transcript. There was a petitioner's
reply to patent owner's preliminary response.
There's a patent owner's response. I think I
covered them all or close to it.

Q. When preparing the declaration for the
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IPR 2020-00445, what documents did you review?

A. It was a similar slate. I remember
reviewing a couple of MacCarley declarations, you
know, decision institute, those kind of things
similar to what I had said earlier. And then this
one in particular had some different references
and some similar references so Robichaux, Scherer,
Takahashi and Suzuki, and there's a few other
minor references.

Q. Did you review the Bosch Automotive
Handbook when preparing either declaration?

A. Yes.

Q. Did you review the Heywood textbook when
preparing either declaration?

A. Yes.

Q. Did you review the Jurgen textbook when
you prepared this declaration?

A. Yes.

Q. And did you review the Ribbens textbook
when you prepared this declaration?

A. Yes.

Q. Let's turn to your declaration in
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IPR 2020-00444.
A. Which one, the first one?
Q. Exhibit 2004.
A. Okay.
Q. Can you look at paragraphs 19 and 20 of

that declaration?

A. Yes.

0. Is this your understanding of
obviousness?

A. That's what I wrote, yes.

Q. Do you have any additional

understandings of obviousness other than these two
paragraphs?

A. I do. We've talked about it with MMT's
lawyers, but I didn't include that in this
declaration.

Q. And what is that additional
understanding that's not articulated here?

A. Well, I didn't put it in my declaration,
I'm not going to opine on that right now.

Q. So you don't have an additional

understanding of obviousness?
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A. I do.

Q. Can you explain what that additional
understanding is?

A. I have to refer back to my declaration
here and, you know, my statement of obviousness is
right here.

0. And when you reference right here, are
you referencing the paragraphs we were just
talking about in your second declaration?

A. 19 and 20.

Q. How long did it take you to prepare
these two declarations?

A. Including all the background reading and
all that, somewhere approximately 40 hours for
each one, maybe a little less on the second since
there's some duplicative references, but roughly.

Q. Can we turn to paragraph 14 of your
second declaration in IPR 2020-00444-?

A. I'm there. Go ahead.

Q. Who provided you with this understanding
of the level of ordinary skill in the art?

A. It's one that I came up with and I ran
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it by counsel from MMT and that's where it evolved
from.

Q. Did counsel from MMT provide input on
this definition?

A. Maybe only one word, but it was

99 percent me.

Q. What word would that have been?
A. I don't recall. 1I'd have to go back
through my -- if I even have saved it -- the

document versions, but I do recall that there was
one word that they -- that came up and I don't
remember if it was an addition or if it was just a
finessing to use a different -- a different word
to what I had, but it didn't change radically this
level of skill of ordinary art paragraph.

Q. You mentioned document versions, were
there multiple versions of your declaration?

A. As I write, it's not a linear process
necessarily, it's sort of a stepped process. I
write, I reflect, I read some more and then I
write again and I do that over and over again

until I get to a point where I'm satisfied with
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it.

Q. Dr.

Leonard, do you have a B.S. in

mechanical engineering?

A. No.

Q. Do you have a master's in mechanical
engineering?

A. No.

Q. Do you have a B.S. in electrical
engineering?

A. No.

Q. Do you have a master's in electrical
engineering?

A. No.

Q. Do you have a Ph.D. in mechanical
engineering?

A. No.

Q. Do you have a Ph.D. in electrical
engineering?

A. No.

Q. Dr. Leonard, what degrees do you have?

A. I have a Bachelor of Science in

secondary education that is a major with K
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through 12 industrial engineering and technology
education with an automotive focus. I took every
automotive class that was available at the time.
I also worked as a mechanic during my undergrad.

I got a Master's of Education in the
structural systems design and adult education. At
that time, I was working as a systems engineer for
Hughes Aircraft and later -- or initially I was
working at Ford Motor Company teaching powertrain
controls to engineers. And when I finished --
toward the end of finishing that degree is when I
transitioned to being a systems engineer for
Hughes Aircraft.

I earned a doctor of philosophy in
higher educational leadership. I earned that
degree while being a professor in the College of
Engineering Technology at the School of Automotive
and Heavy Equipment. I instruct automotive
service and automotive engineering technology
courses.

And I've held numerous positions as an

engineer for Cadillac Motorcar Division, for
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service operations at General Motors. I wrote
diagnostic software for the scan tool and that
interfaced with various electronic control
modules. And, again, I taught a powertrain
controls class for Ford Motor Company and that
delved into a lot of the microprocessor strategy
and things related to our subject matter here in
the '565 patent.

Q. What microprocessor strategies are
related to the '565 patent?

A. There's torque control, dealing with
spark air/fuel control and its relation to
controlling torque of an internal combustion
engine.

Q. And those strategies that you just
mentioned were known before the '565 patent?

A. What paragraph are you on?

Q. I was just asking about your answer you
Jjust gave.

Was torque control known before the '565
patent?

A. Torque control certainly was known.
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Q. Was torque control using spark and

air/fuel modifications known before the '565

patent?
A. Yes.
Q. Going back to the question of your

educational background, are your degrees in

education?
A. Yes.
Q. Dr. Leonard, what is a high-pass filter?

A. A high-pass filter is exactly what it
says, it allows high signals to go through and
blocks low signals in general.

Q. When you say "high signals," what is a
high signal?

A. A signal that's higher than a low

signal.
Q. In what way?
A. Well, you have a low signal, maybe it's

a low voltage, maybe it's low frequency, whatever
it is, it's a low signal, something that could be
characterized as a low signal. And a high signal

would be something that would be higher than that
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that the high-pass filter allows through.
In this case, you could get into the

'565 patent, but what I say in my declaration is
that a high-pass filter receives the air signal
and blocks filters out with smaller differences
from the comparator 18 and only allows larger
differences to pass through to the transient
torque controller and that's in reference to the
'565 patent.

Q. Does a high-pass filter filter based on
frequency or magnitude?

A. It's magnitude. If I said frequency, I
didn't mean to say that in reference to this.

Q. Dr. Leonard, have you ever designed an

engine control system that uses a high-pass

filter?
A. No.
Q. Dr. Leonard, have you ever studied the

time response wave forms from a high-pass filter?

A. Yes, I reviewed those.

0. Where?

A. In the information that I was asked to
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review and also in other textbooks and in my
background as an engineer I've reviewed those.
Q. Can you explain what the time response
curve of a high-pass filter looks like using a
step input?
A. Well, generally 1f the step input 1is

high enough for long enough, then it would pass

through.

Q. And what does the outputted wave form
look like?

A. It can look like a curve.

Q. Does that curve decay over time?

A. It can.

(Leonard Deposition Exhibit 2 was marked
for identification and attached to the
transcript.)

BY MR. CONKLIN:
Q. Dr. Leonard, can you pull up
Exhibit 1003 of IPR 2020-00444°7
A. Okay. I have it open.
Q. Okay. Can you go to page 68 of that

document?
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A. I'm there.
Q. Actually, strike that question.

(Leonard Deposition Exhibit 3 was marked
for identification and attached to the
transcript.)

BY MR. CONKLIN:
Q. Dr. Leonard, can you please pull up

Exhibit 1001 of IPR 2020-004447

A. That's the '565 patent; correct?

Q. Yes. That's correct.

A. Okay. I have it open.

Q. And can you take a look at the abstract
please?

A. The what?

Q. The abstract on the first page of the

'565 patent, please.
A. Yes, I'm there.
Q. And just take a moment to read that.
(Witness peruses the exhibit.)
THE WITNESS: Okay.
BY MR. CONKLIN:

Q. The '565 patent is directed to an engine
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torque controller for spark ignition internal

combustion engines; correct?

A. Yes.

Q. And let's take a look at Claim 1 of the
'565 patent.

A. Yes.

Q. Claim 1 of the '565 patent recites a

torque demand controller; right?

A. Yes.

Q. Claim 1 recites a torque producer;
right?

A. Correct.

Q. The torque producer includes an

estimator; correct?
A. Yes.
Q. And that estimator outputs an estimated

torque signal; correct?

A. Yes.

Q. Claim 1 also recites a comparator;
correct?

A. Yes.

Q. Claim 1 further recites a high-pass

PLANET DEPOS
888.433.3767 | WWW.PLANETDEPOS.COM

PETITIONER'S EXHIBIT 1002
US PATENT NO. 6,581,565
Page 8582




10

11

12

13

14

15

16

17

18

19

20

21

22

Transcript of Russell Leonard, Ph.D.

Conducted on January 5, 2021 25
filter; correct?
A. Yes.
0. And Claim 1 recites a transient torque

controller; right?

A. Yes.

Q. Torque demand controllers were known
before the '565 patent; right?

A. Yes.

Q. Torque producers were known before the
'565 patent; right?

A. Yes.

Q. Torque estimators were known before the
'565 patent; right?

A. Yes.

Q. Comparators were used in engine control
systems before the '565 patent; right?

A. Correct.

Q. High-pass filters were known before the
'565 patent; right?

A. Yes.

Q. And transient torque controllers were

known before the '565 patent; right?
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A. Yes.

Q. Is it fair to say that you only dispute
that the petition has failed to show a high-pass
filter that receives as an input the difference
signal and outputs a filtered difference signal?

A. Repeat that question, please.

Q. Is it fair to say that you only dispute
that the petition has failed to show or render
obvious a high-pass filter that receives as an
input the difference signal and outputs a filtered
difference signal?

A. What I say generally is that a filtered
difference signal of desired engine torque and
estimated torque signals that comparator compares
those two and that difference is filtered through
a high-pass filter. And it's the order of
operations and the unique sequencing that the '565
patent discloses that is not found in any of the
prior art.

Q. So it's the combination of the recited
comparator and high-pass filter that is missing,

allegedly missing in the prior art?
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A. Not only that, but the filtered
difference of desired engine torque and estimated
torque signals as well, you can't ignore that.

Q. Were torque demand controllers for
generating a torque demand signal known before the
'565 patent?

A. Say that again.

Q. Were torque demand controllers for
generating a torgque demand signal known before the
'565 patent?

A. Yes.

Q. Were torque producers that receive the
torque demand signal known before the '565 patent?

A. Yes.

Q. Were comparators that compared the
estimated torque to a demanded torque to generate
a difference signal known before the '565 patent?

A. Yes. Can you repeat that question? I
just want to be sure, it's hard to hear.

Q. Were comparators that compared the
estimated torque to a demand torque to generate a

difference signal known before the '565 patent?
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A. Yes.

Q. Were transient torque controllers that
receive a signal from a high-pass filter and
outputs a fuel or spark adjustment signal known
before the '565 patent?

A. Say that again.

Q. Were transient torque controllers that
receive a signal from a high-pass filter and
output fuel or spark adjustment signals known
before the '565 patent?

A. Yes.

Q. Were high-pass filters that filter out

low frequency components known before the '565

patent?

A. Yes.

0. Dr. Leonard, what is a steady state
error?

A. Can you make your question more
specific?

Q. In paragraph 24 of your second

declaration in IPR 2020-00444, you mention steady

state error, what is a steady state error?
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A. In the context of the '565 patent, in
referring to my declaration, torgque demand signal
that represents a feedforward signal and that
torque -- let me see if I'm reading this right --
and the torque produced signal represents a
feedback signal. So you have feedforward and
feedback. These two signals are run through a
comparator that generates an error signal. The
error signal is generated by subtracting the
current torque estimate from the demand torque
signal. This error includes instances where
torque demand is less than torgque produced and
instances where torque demand is greater than
torque produced.

Going on, the high-pass filter receives
the error signal and blocks, filters out smaller
differences from the comparator 18 and only allows
larger differences to pass through to the
transient torque controller. 1In general, a steady
state error in terms of operation of an internal
combustion engine is where there are little to no

transients.
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Q. What kind of transients?
A. One example that I gave -- that I read

in the art was when air conditioner compressor
engages during operation of the engine, it
requires torque to run, it's going to use torque
from the engine through the accessory drive and if
nothing 1s done to counteract that, that's less
torque for doing other things that the engine must
do or is doing at that time.

Q. Dr. Leonard, in the last sentence of
paragraph 25, you mentioned hunting. What is
hunting?

A. So going back to my example of the air
compressor, alir-conditioning compressor engaging
on an engine being driven by the accessory drive
belt using torque that the engine produces leaving
less torque for other operations, a situation
where the torque drops, the torgque output of the
engine for use for motivating the vehicle down the
road let's say, 1t drops when that
air-conditioning compressor kicks on, now you have

a deficit or you have less torque available
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because some of the torque is being used by that
air-conditioning compressor.

If you don't have a good system, you can
overshoot and add too much torque by changing some
parameters of the engine operation and then you
overshoot and then you got too much which you
would in response try to reduce torque. And if
your system is not as accurate like the '565
patent, you'll end up with too little torque again
and you'll go back and forth hunting for the right
amount of torque to run the engine and it will
swing depending upon how bad your system is
designed quite -- it could be noticeable and
objectionable to the customer.

Q. And in your opinion, when the air
conditioner compressor kicks on, is that a
transient condition?

A. As it cycles on and off, it would be
considered transient when it does those things.
When it cycles on, when it cycles off, that's a
change.

Q. How does a high-pass filter correct
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steady state error?

A. So a high-pass filter, again, it will
filter out lower frequencies, things that are not
worthy of being responded to, and you'll get the
higher frequencies, which you'll respond to. So
when the air-conditioning compressor kicks on, you
have a need for more torque that will show up and
go through the high-pass filter, you'll adjust
accordingly until it kicks off and then you need
less torque.

Q. In that explanation, are you considering
cycling the air conditioner compressor on and off
to be a steady state issue?

A. It can be both. When it comes on, when
it goes off, it's transient. If it comes on and
stays on, it could be considered in a steady state
for that duration.

Q. And would a person of ordinary skill in
the art had under- -- would a person of ordinary
skill in the art understood that a high-pass
filter could be used in this manner?

A. Well, until the '565 patent came along,
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people were attempting to do that, so, yes.

Q. This is a good point to take a break I

think. Can we go off the record?
(Recess from the record.)
BY MR. CONKLIN:

0. Dr. Leonard, can you take a look at
paragraph 26 of Exhibit 2004 in IPR 2020-004447

A. Yes. Go ahead.

Q. Suzuki discloses a torque control for a
direct injection spark ignition engine; correct?

A. Yes.

Q. And specifically Suzuki discloses a
method of torque control for a direct injection
spark ignition engine that operates in both
stratified and homogenous modes; correct?

A. Yes.

0. And you agree that Suzuki provides a
simple solution to engine torque control; correct?

A. Yes. Simple in comparison to '565.

Q. And a POSA would have known how to
implement Suzuki's torque control system?

A. Following that teaching, yes.
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Q. You would agree that Suzuki's controller
controls torque output using spark adjustments
during homogenous mode; right?

A. Correct.

Q. And Suzuki's torque controller controls
torque output using fuel adjustments during
stratified mode; correct?

A. Air/fuel ratio, correct.

(Leonard Deposition Exhibit 4 was marked
for identification and attached to the
transcript.)

BY MR. CONKLIN:

Q. Let's take a look at Figure 6 of the
Suzuki reference, Exhibit 1005 of IPR 2020-00444.

A. Which drawing are we looking at?

Q. Figure 6.

A. Okay. I'm there.

Q. Actually, before we get into Figure 6,
let's take a step back. Can you take a look at
Column 1, lines 4 through 67

A. Column line -- or Column 1, lines 4

through 67
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Q. Yes.
A. Okay. I'm there.
Q. Suzuki is directed to a direct injection

spark ignition engine control apparatus for
correcting engine torque based on engine operating
conditions; right?

A. Correct.

Q. And can you take a look at Column 1,
lines 44 through 487

A. Yes.

Q. Suzuki's system controls torque by
controlling at least the spark timing to correct
torque during homogenous combustion and by
controlling at least the air/fuel ratio to correct
torque during stratified combustion; correct?

A. Yes.

Q. Can we take a look at Column 4, lines 32
through 407

A. Yes.

Q. Suzuki discloses using a control
unit 20; correct?

A. Yes.
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Q. And this control unit 20 controls the
degree of opening of the electronic control
throttle valve 4; correct?

A. Yes.

0. And control unit 20 controls the amount
of fuel injected to the engine by the fuel
injector 5; correct?

A. Correct.

Q. And control unit 20 controls the spark
timing of the spark plug 6; correct?

A. Yeah.

Q. A person of ordinary skill in the art

would have known how to implement control unit 20;

correct?
A. Yes.
Q. Let's turn to Figure 6 of Suzuki.
A. Okay.
0. And for your reference, the

corresponding description starts on Column 7,
line 8.
A. Figure 6. Hold on a second. This 1is

Suzuki 105. Say that column again.
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Q. Column 7, lines -- starting at line 8.
A. Okay.
Q. At step S31 in Figure 6 of Suzuki, the

controller reads a demand torque; right?

A. It says here that a target torque, TRQ,
calculated by torque demand control is retrieved.
It didn't sound exactly like what you were saying.

I'm reading out of the reference Column 7, 14, 15.

Q. Let's look at box S31 in Figure 6.
A. Okay.
Q. In Figure 6, at step S31, the target

torque correction demand is read; correct?

A. That's what it says there, vyes.

Q. At step S33 in Figure 6 of Suzuki, the
controller estimates a torque output; correct?

A. Torque output air correction, correct.

Q. What does box S33 say?

A. It says "Estimate output torque during
air correction."

Q. So at step S33 the controller is
estimating output torque?

A. Yes.
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Q. At step S34 of Figure 6 of Suzuki, the
controller calculates a torque shortage; correct?

A. Correct.

Q. And that calculation is target torque
minus estimated torque; correct?

A. Yes.

Q. The resulting signal of target torque

minus estimated torque is a difference signal;

correct?
A. You could call it that.
Q. What is a difference signal?
A. I will say yes, I don't want to explain

it. That's a difference signal, yes.
Q. Sorry, I had audio difficulties there,
let me read that answer real quick.

Dr. Leonard, I apologize, I'm going to
reask the question so I can hear your response.
What is a difference signal?

A. The difference between two items, two
signals in this case.
Q. And the calculated torque shortage in

S34, that is a difference signal; correct?
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A. Yes.

Q. In step S35 in Figure 6 of Suzuki, the
controller calculates a torque correction factor
piper in accordance with the difference between

the estimated torque and the target torque;

correct?
A. Hold on. Say that question again.
Q. In step S35 in Figure 6 of Suzuki, the

controller calculates a torque correction factor
piper in accordance with the difference between
the estimated torque and the target torque;
correct?

A. S35 calculates the torque correction
factor piper in accordance with the torque
shortage.

Q. And the torque shortage is the
difference between target torque and the estimated
torque; correct?

A. Yes.

Q. In step S38 in Figure 6 of Suzuki, the
controller calculates a spark timing correction

factor TQRET based on the torque correction factor
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during a homogenous mode; correct?

A. Correct.
Q. In step S40 in Figure 6 of Suzuki, the
controller -- strike that.

Dr. Leonard, referencing Column 7,
lines 65 through 67 of Suzuki.

A. Yes.

Q. Suzuki's engine controller proceeds to
make a fuel adjustment as shown in Figure 5 during
stratified mode; correct?

A. Say your question again.

Q. And I will revise it slightly.
Referencing lines 60 through 67 of Column 7,
Suzuki's controller proceeds to make a fuel
adjustment as shown in Figure 5 during the

stratified mode; correct?

A. Hold on a second because I've got
a —— I'm looking at a different spot now so let me
look at it.

(Witness peruses the exhibit.)
THE WITNESS: Given that I looked at all

this stuff now, go ahead with your revised
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question again.
BY MR. CONKLIN:
Q. Referencing lines 60 through 67 of

Column 7, Suzuki's controller proceeds to make a
fuel adjustment as shown in Figure 5 during the
stratified mode; correct?

A. Yes.

0. Dr. Leonard, please review the first
paragraph of Column 8.

A. Okay.

Q. Steps S31 to S37, S38, S39, S12 and S13,
perform a homogenous combustion torque correcting
function; correct?

A. Yes.

0. Steps S31 to S37, S40 and S22 to S25
perform a stratified combustion torgque correcting
function; correct?

A. Yes.

Q. Dr. Leonard, while we have been
referencing Exhibit 1005 of IPR 2020-00444, this
particular publication is the same publication as

Exhibit 1005 of IPR 2020-00445; right?
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A. Say your question again, I'm -- I just
found what you were talking about, part of it,
what was the first part? Just go ahead and repeat
it all.

Q. We've been discussing Exhibit 1005 of
IPR 2020-00444, this particular document is the
same document as Exhibit 1005 of IPR 2020-00445;
right?

A. Yes.

(Leonard Deposition Exhibit 5 was marked
for identification and attached to the
transcript.)

BY MR. CONKLIN:

Q. Dr. Leonard, can you please grab
Exhibit 1007 of IPR 2020-00444-?

A. 1007.

Q. This is the Scherer reference,

Dr. Leonard.

A. Oh, 1007. Okay. I have it.

Q. And Exhibit 1007 of IPR 2020-00445 is
the same document as Exhibit 1007 of IPR

2020-00444; right?
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A. Yes.
0. I'll refer to this document as the
Scherer reference.

Do you understand that?

A. Yes.

Q. Let's take a look at Figure 1 of
Scherer.

A. Okay.

Q. Figure 1 of Scherer illustrates an upper

control branch made of components 2 and 3;

correct?
A. Yes.
0. Figure 1 of Scherer illustrates a lower

control branch made up of components --
(Technical interruption.)
Q. Let me start that over.
Figure 1 of Scherer illustrates a lower
control branch made up of components 4, 5, 6, 7,
8, 9, 10, 11, 12 and 13; correct?
A. Correct.
Q. Let's discuss the upper control branch.

Elements 2 and 3 collectively shown in the upper
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branch adjust the throttle valve to control torque
output; correct?

A. Say that again.

Q. Elements 2 and 3 of the upper control
branch adjust the throttle valve to control torque

output; correct?

A. Yes.
0. Element 3 is a PID controller; correct?
A. Yes.
Q. The upper branch in Figure 1 of Scherer

is directed to adjusting the steady state
component of torque output; correct?

A. Say your question again because I've got
an answer for you, I just want to make sure I'm
answering you correctly.

Q. Certainly.

The upper branch in Figure 1 of Scherer
is directed to adjusting the steady state
component of torque output; correct?

A. What they say in the reference is that
it's a quasi-static desired engine torque

correction.
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Q. So the upper branch in Figure 1 of
Scherer is directed to adjusting the quasi-static

component of the torque output; correct?

A, That's what I understand from the
reference.
0. Let's look at the lower branch in

Figure 1 of Scherer. Elements 4 through 13 shown
in the lower branch of the torque control device
adjust the ignition displacement for auto engines
and fuel timing -- strike that.

Elements 4 through 13 collectively shown
in the lower branch of the torque control device

adjust ignition displacement for auto engines;

correct?

A. Hang on a second, I'm looking at
the -- I'm looking at the wrong figure. Figure 1;
correct?

0. That's right.

A. And you're saying 4 through 137

Q. Yes.

A. Yeah, that's the branch that adjusts

ignition point according to the reference.
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Q. And Element 4 is a high-pass filter;
correct?
A. Yes, that's what they say in the
reference.
0. The lower branch shown in Figure 1 of

Scherer is directed to adjusting the transient
component of the torque output; right?

A. In the reference, they call it dynamic
desired torque component.

Q. Is dynamic desired torque component
analogous to a transient torque component?

A. Yes.

Q. Is it fair to say that the lower branch
of Scherer constitutes a transient torque control?

A. I would classify it as a dynamic torque
control by adjusting the ignition point branch.
In a rough linkage, yes.

Q. Earlier you mentioned Element 4 as a
high-pass filter; correct?

A. Yes.

Q. The high-pass filter 4 is on the input

side of this ignition adjustment branch; correct?
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A. Yes.

Q. And downstream of high-pass filter 4
would be the components that control the ignition
adjustment; correct?

A. There's additional devices that modify
the control further downstream. You're talking
6 through 13.

0. What is signal ZS in Figure 1, next to
Element 127

A. It's an adjusting signal for the
ignition point adjustment.

Q. And the high-pass filter 4 is upstream

of this adjusting signal ZS; correct?

A. It's upstream of that output ZS.

Q. Let's turn to Figure 2 of Scherer.

A. Okay.

Q. Figure 2 of Scherer illustrates an upper

control branch made of components 2 prime and
3 prime; correct?
A. Correct.
0. Figure 2 of Scherer illustrates a lower

control branch made of components 4 through 9;
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correct?
A. 4 through 9 prime, correct.
Q. The lower control branch in Figure 2

includes a high-pass filter 4; correct?

A. Yes.

Q. And high-pass filter 4 is upstream of
the injection start adjusting signal EBS; correct?

A. Yes.

Q. And in Figure 2, the high-pass filter 4
is on the input side of the ignition adjustment
branch; correct?

A. Say again.

Q. The high-pass filter 4 is on the input

side of the lower ignition adjustment branch;

correct?
A. On which figure?
Q. Figure 2.
A. No. Incorrect.
Q. Why is -- why do you say high-pass

filter 4 is not on the input side of that lower
branch?

A. Which figure?
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Q. Figure 2.
A. Figure 2.
Q. Sorry, I think I -- I'm misspeaking

here, Dr. Leonard, leading to the confusion.

In Figure 2, high-pass filter 4 is on
the input side of the fuel adjustment branch;
correct?

A. EBS is an injection start adjusting
signal for a compression ignition diesel engine
SO, no.

Q. High-pass filter 4 in Figure 2 of
Scherer is on the input side of the lower control

branch; correct?

A. Figure 27

Q. Yes.

A. Yes.

0. Dr. Leonard, please take a look at the

paragraph starting on Column 1, line 7.

A. Column 1. All right. Line -- okay.

Q. Scherer is directed to processes and
apparatuses for adjusting the torque of an engine;

correct?
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A. Torque of internal combustion engine,
correct.

Q. Dr. Leonard, please take a look at
line -- the paragraph starting at line 38 of
Column 2.

A. 38. Yes.

Q. One advantage of Scherer's system was to

provide a system that adjusts the engine torque to
a desired value with the least possible
expenditures in both steady state and transient
engine operations with a comparatively short
reaction time; correct?

A. That's what it says, correct.

Q. Referencing Figure 1 in the passage
starting at line 20 of Column 4, Scherer's system
reacts very rapidly to sudden changes of engine
torque; correct?

A. Okay. So we are referencing Figure 1
and this is Column 4, line 20, go ahead and say
your question.

Q. Scherer's lower ignition point

adjustment branch reacts very rapidly to sudden
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changes of the engine torque; correct?

A. Yes, that's what it says.

Q. And that would be an advantage of the
system?

A. That is one of the purported advantages.

Q. Is there any reason why that's not an
advantage?

A. No.

Q. Scherer's lower ignition point

adjustment branch in Figure 1 also minimizes
exhaust admission and fuel consumption; right?

A. Yes.

Q. The high-pass filter 4 in Figure 1
filters the dynamic desired engine torque part
from the desired engine torque supplied to it and
in turn provides the dynamic desired engine torque
to the device for the ignition point adjustment
which follows; correct?

A. Go ahead and say your question again.

Q. And I was referencing lines 40 through
45 of Column 4.

A. Thank you.
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Q. The high-pass filter 4 in Figure 1
filters the dynamic desired engine torque part
from the desired engine torque supplied to it and
in turn provides the dynamic desired engine torque
to the device for the ignition point adjustment
which follows; correct?

A. Yes, that's what it says, yep.

Q. And due to the high-pass characteristic
of the high-pass filter 4 in Figure 1 of Scherer,
the dynamic desired torque component will
completely disappear over time; correct?

A. Repeat your question again, I'm sorry.

Q. And due to the high-pass characteristic
of the high-pass filter 4, the dynamic desired
torque component will completely disappear over
time; correct?

A. That's qualified at a constant engine
load, vyes, if you add that into it.

Q. Due to the high-pass characteristic of
the high-pass filter stage, after the decay of the
transients during a change of the engine torque

desired and at a constant engine load, the dynamic
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desired torque component will completely disappear
over time; correct?

A. After decay, which is time, correct.

Q. And this results and shows a return of
the engine operating condition to the optimal
range for both consumption and admission; correct?

A. That's what they claim, yes, or not
claim, but that's what they state.

Q. And that would be an advantage of
Scherer's system; correct?

A. That's what they're claiming or
purporting as an advantage, yes.

Q. Is there any reason why that would not
be an advantage?

A. No, there isn't any reason why it would
not be an advantage.

Q. In Figure 1 of Scherer, the adjusting
signal 7ZS is for ignition point adjustment;
correct?

A. This question sounds familiar. The
output signal of the adder 12 is used as an

adjusting signal ZS for the ignition point
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adjustment. That's Column 5, line 5, 6.

Q. Is that a "yes," the adjusting signal ZS
is for ignition point adjustment?

A. Yes.

Q. I'm referencing line 9 of Column 5. The
embodiment of Figure 1 permits a comparatively
rapid engine torque adjustment which can follow
very fast desired engine torque changes and after
the conclusion of a transient phase, changes back
to comparatively rapidly to an operation which is
optimal with respect to the exhaust admissions and
fuel consumption; right?

A. Yes.

Q. And this would be an advantage of
Scherer's system?

A. Yes.

Q. Figure 2 of Scherer shows a system that
is functionally analogous to Figure 1; correct?

A. Yes.

Q. I think this is a good point to take a
break. Can we go off the record?

(Recess from the record.)
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(Leonard Deposition Exhibit 6 was marked
for identification and attached to the
transcript.)

BY MR. CONKLIN:

Q. Dr. Leonard, can you please take a look
at Exhibit 1020 of IPR 2020-00445, that is the
Robichaux reference.

A. Okay.

Q. Robichaux is directed to a system and
method for controlling engine torque; correct?

A. Yes.

Q. Now, Dr. Leonard, can you please turn to
Figure 3 of Robichaux?

A. Okay.

Q. Do you see Element 210 in the upper

left-hand corner of that figure?

A. Yes.

Q. Element 210 is a comparator; correct?
A. Okay. Say question again.

Q. Element 210 in Figure 3 of Robichaux,

that is a comparator; correct?

A. Yes.
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Q. And comparator 210 outputs a signal
TQ ERR; correct?

A. Yes.

0. Signal TQ ERR is a difference signal;
correct?

A. Yes.

0. Element 220 is a controller; correct?

A. A PID controller.

0. Is that, yes, Element 220 is a
controller?

A. It is a PID controller, Element 220.

Q. What is a PID controller?

A. Proportional integral derivative.

0. The difference signal TQ ERR 1s an input

to controller 220; correct?
A. A PID controller 220, correct.
Q. Moving upstream from comparator 210, do

you see the input signal TQ ENG?

A. No. Where are you looking at that?
Q. In the far left of —--
A. Oh, your faces were covering 1t up.
TQ ENG.
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Q. Signal TQ ENG is a demand brake torque
signal; correct?
A. Desired engine brake torque is what it

says in this specification.
Q. So input signal TQ ENG is a desired

engine brake torque; correct?

A. Correct.

Q. Turning to Element 216 in Figure 3.
A. Okay.

Q. Block 216 in Figure 3 estimates the

actual engine brake torque; correct?

A. That's what it says.

Q. In paragraph 30 of Robichaux, it
mentions Block 218. Is Block 218 Block 210 in
Figure 37

A. I think we're looking at two different
things here. Where are you looking, what page?

Q. In paragraph 30 of Robichaux, it
mentions Block 218.

A. On page 57

Q. Is the reference to Block 218 in

paragraph 30 --
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A. So I'm on page 5 and then there's
paragraph 30.
Q. Correct.
A. Go ahead. And what was your question?
Q. In paragraph 30 of Robichaux, it

mentions Block 218, is the reference Block 218 in
paragraph 30 the same as the illustrated Block 210

in Figure 37

A. Block 218, is that in Figure 3 that
you're asking about?
Q. Yes.
The comparator 210 --
A. Okay.
Q. -- 1in Figure 3.
A. Yes.
Q. Is the description in paragraph 30
referencing Block 218 a typo to comparator 2107
MS. WILLIAMS: Objection; form.
BY MR. CONKLIN:
Q. Strike that.
In paragraph 30 of Robichaux, Block 218
outputs an actual -- strike that.
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Block 218 of Robichaux outputs a TQ
error signal based on a difference between TQ sum

and TQ net; correct?

A. Which block again?
Q. Referencing Block 218 in paragraph 30.
A. Where does that reference in the figure,

though, I don't see that?

Q. I'm asking you about paragraph 30 right
now.

A. Okay.

Q. Does Block 218 in paragraph 30 output a

TQ error based on a difference between TQ sum and
TQ net?

A. It appears that that's what's written in
the specification.

Q. Turning to Figure 3 and comparator 210.
Comparator 210 outputs a TQ ERR signal based on a
difference between TQ sum and TQ net; correct?

A. If you're talking about Figure 3 -- and
this is in reference to Block 210; correct --

Q. Yes.

A. -— in Figure 37
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Q. Yes.

A. Go ahead and repeat that again because
this 218 through 10 thing is weird, it's
confusing.

Q. Comparator 210 outputs a TQ error signal
that 1is a difference between TQ sum and TQ net;
correct?

A. It's TQ ERR. There is a -- so, yeah,
TQ ERR, yes, as long as that's their output of
Block 210.

THE REMOTE TECHNICIAN: Counsel, I
believe we just lost someone, I'm not sure if they
were scheduled to drop out of the meeting.

MR. CONKLIN: Let's go off the record.

(Recess from the record.)

BY MR. CONKLIN:

Q. Dr. Leonard, what -- in Figure 3 of
Robichaux, what is Block 2027

A. Block 202 I don't see a definition, but
it does say it controls at least one operating
parameter of the engine based on requested engine

brake torque to deliver the desired engine brake
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torque. They just call it Block 202.

Q. So Block 202 controls the engine torque?
A. It delivers desired engine brake torque.
Q. Block 202 is downstream of comparator

210 in Figure 3; correct?
A. Yes.
0. Block 202 is downstream of controller

220 in Figure 3; correct?

A. PID controller, yes, 220.

Q. Turning to paragraph 35 of Robichaux.
A. On page 57

Q. Yes.

A. Okay.

Q.

Take a second to review that paragraph.
(Witness peruses the exhibit.)
BY MR. CONKLIN:

0. In addition to controlling airflow,
Block 202 can be configured to control fuel
delivery or fuel flow to control the engine output
torque; correct?

A. Say your question again, I finally read

the paragraph.
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0. In addition to controlling airflow,
Block 202 can be configured to control fuel
delivery or fuel flow to control the engine output

torque; correct?

A. No -- wait a minute, hang on.

Q. Dr. Leonard, please read lines 38 and
39.

A. In the embodiment illustrated in

Figure 3, Section 202 uses airflow as the primary
control parameter. Of course fuel delivery or
fuel flow may also be controlled to control the
engine output torque.

Q. In addition to controlling airflow,
Robichaux discloses that fuel delivery or fuel
flow can also be controlled to adjust engine
torque; correct?

A. He says that in that paragraph, I don't
see it in the Section 202, but, you know, yeah,
you are correct, he says that in that paragraph
you're referencing, but there's so many errors in
this reference, I just don't trust it.

Q. What other errors are there,
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Dr. Leonard?

A. Well, there's the errors and I don't
know what exactly they were trying to say with the
Block 218 and then the TQ ERR, which also shows up
maybe possibly as TQ ERROR, I'm not really sure.

It makes it a little confusing there. And so --

Q. Dr. Leonard, what is integrator windup?
A. Where are you referring to?
Q. Earlier you mentioned that Dr. MacCarley

had a declaration that you reviewed; correct?

A. Okay.

Q. And he references integrator windup,
what i1s your understanding of integrator windup?

A. Was that the first declaration or --

Q. Let me strike. 1I'll provide some
context there.

A. Please.

Q. What is your understanding of integrator

windup in relation to PID controllers?

A. Well, PID controller, the I stands for
integral.
Q. And what is integrator windup?
PLANET DEPOS

888.433.3767 | WWW.PLANETDEPOS.COM

PETITIONER'S EXHIBIT 1002
US PATENT NO. 6,581,565
Page 8621




10

11

12

13

14

15

16

17

18

19

20

21

22

Transcript of Russell Leonard, Ph.D.
Conducted on January 5, 2021 64

A. So that's a situation in a PID, feedback
controller where you got a large change in set
point and the integral term accumulates a
significant error during that rise and it
overshoots. It kind of goes back to that thing
about the hunting that we talked about earlier,

you know, you overshoot.

0. Is hunting the same as integrator
windup?

A. It's analogous in -- it's analogous.

Q. Have you designed a PID controller
before?

A. No.

Q. Have you designed controllers before?

A. Yes.

Q. Would a person of ordinary skill in the

art understand how to program a controller?

A. Yes.

Q. Would it have been routine at the time
of the '565 patent to know how to program a
controller?

A. Yes.
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Q. In your declaration, did you cite any
secondary references to support your opinion?

A. On 444 or 4457

Q. We'll take them individually. In your
second declaration, Exhibit 2005, of IPR
2020-00444, did you cite any secondary textbooks
or articles to support your opinion?

A. On -- this is -- this is document 2004,
I thought you said 2005; but, anyway, no, I did
not.

Q. And to clarify the record, Exhibit 2004
is your second declaration in the IPR 2020-004447?

A. That's correct.

Q. Why didn't you cite any additional
secondary textbooks or articles to support your
opinion?

A. Because I didn't need to. I didn't feel
like I needed to.

Q. In your second declaration in IPR
2020-00445, did you cite any secondary textbooks
or articles to support your opinion?

A. That is also document 2004; correct?
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Q. Yes.
A. No.
Q. Let's go back to Exhibit 1005, Suzuki
reference.
A. Okay.

Q. And will you specifically look at
Column 8, lines 51 through 5872

A. Column 8, 51 through 587

Q. Correct.
A. Okay.
Q. Figure 13 shows the response waveforms

associated when the air conditioner is turned on;

right?
A. Yes.
Q. And earlier you mentioned turning the

alr conditioner on is an example of a transient

condition; correct?

A. Yeah, when it comes on and when it goes
off.
Q. And that would create a stepped input;
correct?
A. It would create a stepped need for
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increased torque. So it would be a step -- the
torque would actually be lowered sort of, you
know, shorted, be less than what you had because
it's being absorbed by that accessory.

0. In Suzuki, the spark timing is corrected
to correct torque shortage during homogenous mode;
correct?

A. Spark timing is corrected to correct the
torque shortage during homogenous combustion.

Q. Is that a "yes," spark timing is
corrected to correct torque shortage during
homogenous combustion?

A. Yes.

0. Dr. Leonard, can you turn back to
Exhibit 1007, the Scherer reference?

A. All right.

Q. Please review Column 3, lines 59 through
62.

A. Yes.

0. Scherer describes that the desired

engine torque signal MDES outputted from the

torque coordination unit 1 is merely an example;
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right?
A. Say that again.
Q. Let me try to clarify that.
A. Hold on a second, I got to close a door

here to eliminate some background noise.

Go ahead.
Q. Scherer discloses that one example of a
signal indicative of the desired torque -- strike

that.
Do you see in line 62 the phrase, "for

example"?

A. Okay. Yes.

Q. What does for example mean to you?

A. It's an example.

Q. Does that mean there are other
possibilities?

A. I mean, that calls for speculation, but,

you know, they're saying for example, so that's
the example given.

0. But it's not limiting it to the desired
engine torgque MDES in this instance?

A. You know, I'm looking at this and it
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says, "On the input side, an engine torque
coordination unit 1 provides a signal indicative,
for example, of desired engine torque M sub DES
requested by the driver via the accelerator
pedal." You know, i1if there's another embodiment,
can you direct me to that where --

Q. I'm just trying to get your
understanding of what this sentence means.

A. What it means is that the engine torque
coordination unit 1 provides a signal indicative
of the desired engine torque M sub DES requested
by the driver via the accelerator pedal.

0. Let's go off the record.

(Recess from the record.)

BY MR. CONKLIN:

0. Dr. Leonard, I have no further
questions.
A. Okay.

MS. WILLIAMS: Kyle, give me about
five minutes to see if I want to redirect.
MR. CONKLIN: Okay.

MS. WILLIAMS: All right.
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(Recess from the record.)

MS. WILLIAMS: Patent owner has no
questions on redirect. We're good to go.

MR. CONKLIN: Thank you, Dr. Leonard,
for your time today.

THE WITNESS: You're welcome. Thank
you.

MR. CONKLIN: Off the record.

MS. WILLIAMS: Off the record.

(Off the record at 1:15 p.m.)
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CERTIFICATE OF SHORTHAND REPORTER - NOTARY PUBLIC

I, Matthew Goldstein, Reporter and Notary Public
within and for the state of Maryland do hereby
certify:

That RUSSELL LEONARD, Ph.D., the witness whose
deposition is hereinbefore set forth, was duly sworn
by me before the commencement of such deposition and
that such deposition was taken before me and is a
true record of the testimony given by such witness.

I further certify that the adverse party,
VOLKSWAGEN GROUP OF AMERICA, INC, was represented
by counsel at the deposition.

I further certify that the deposition of RUSSELL
LEONARD, Ph.D. occurred virtually on Tuesday,
January 5, 2021, commencing at 9:31 a.m. to 1:15
p.m.

I further certify that I am not related to any of
the parties to this action by blood or marriage, I
am not employed by or an attorney to any of the
parties to this action, and that I am in no way
interested, financially or otherwise, in the outcome

of this matter.
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IN WITNESS WHEREOF, I have hereunto set my

hand this 15th of January, 2021.
Matthew Goldstein
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UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD
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Patent Owner

Case IPR2020-00444
Patent 6,581,565
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IN SUPPORT OF PETITIONER’S REPLY

Mail Stop “Patent Board”
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I, C. Arthur MacCarley, Ph.D., P.E., declare as follows:

I. INTRODUCTION

1. I have been retained as an expert in this proceeding by counsel for
Volkswagen Group of America, Inc. I previously submitted a declaration
(EX1003) in support of the Petition for inter partes review of U.S. Patent No.
6,581,565 (“the 565 patent”). This declaration is in support of Petitioner’s Reply
to Patent Owner’s Response in the same proceeding, IPR2020-00444.

2. I understand that Patent Owner Michigan Motor Technologies LLC
submitted a Patent Owner Response (Paper 16) (“POR”). I have been asked to
provide my technical review, analysis, insights, and opinions regarding the POR.

3. My background and qualifications were provided in paragraphs 11-19
of my original declaration, Exhibit 1003, and my CV was submitted as Exhibit
1004. My statements in my original declaration regarding my review of the *565
patent and related materials remain unchanged. In reaching my opinions, |
carefully reviewed the POR, the Petition for inter partes review of the *565 patent,
my original declaration, and the materials reviewed as part of my original
declaration. EX1003, 920 (listing references considered in my prior declaration). In

addition, I reviewed and refer to the following materials:

Paper Description

11 Institution Decision
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Paper Description

16 Patent Owner’s Response
Exhibit Description
1030 Dr. Leonard’s Deposition Transcript
1032 Ogata, Katsuhiko. Modern Control Engineering, 4th ed.,

Prentice Hall, 2002

DAE Notes, RC High-Pass Filter Circuit,
1033 https://www.daenotes.com/electronics/digital-
electronics/rc-high-pass-filter-circuit

2004 Dr. Leonard’s Second Declaration

4. I have also reviewed all other materials cited herein.
5. My work on this case is being billed at a rate of $300 per hour, with
reimbursement for actual expenses. My compensation is not contingent upon the

outcome of this inter partes review (“IPR”).

II. LEVEL OF ORDINARY SKILL IN THE ART

6. I incorporate by reference my understanding of the person of ordinary
skill in the art (“POSA”) as set forth in paragraphs 40-41 of my previous
declaration.

7. As stated in my prior declaration, I understand a person of ordinary
skill in the art (“POSA”) in the context of the *565 patent as of July 23, 2001 (the
earliest possible priority date of the *565 patent) would possess a Bachelor of

Science degree in electrical, mechanical, automotive, or a similar field of
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engineering; be knowledgeable of the principles and operation of internal
combustion engines of that time period; and have the equivalent of two years’
experience or hands-on education in the design or implementation of automotive or
vehicular control systems or components. Experience could take the place of some
formal training, as domain knowledge may be learned on the job. This description
is approximate, and a higher level of education or skill might make up for less
experience and vice versa.

III. UNDERSTANDING OF THE LAW

8. I incorporate by reference my understanding of the legal principles,
including my discussion of claim construction and obviousness, as set forth in my
previous declaration. EX1003, 4921-39. I include here certain additional legal
understandings.

9. As stated in my prior declaration, I have been told the following legal
principles apply to analysis of patentability. I also have been told that, in an infer
partes review proceeding, a patent claim may be deemed unpatentable if it is
shown by a preponderance of the evidence that the claim is anticipated by one
prior art reference under 35 U.S.C. § 102, or rendered obvious by one or more
prior art references under 35 U.S.C. § 103.

10.  Iunderstand that documents and materials such as printed

publications or patents that qualify as prior art can be used to render a patent claim
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as anticipated or as obvious.

11. Tunderstand that, once the claims of a patent have been properly
construed, the second step in determining anticipation or obviousness of a patent
claim requires a comparison of the properly construed claim language to the prior
art on a limitation-by-limitation basis.

A. My Understanding of Claim Construction

12. T understand that during an inter partes review proceeding, claims are
to be construed in light of the specification as would be read by a person of
ordinary skill in the relevant art at the time of the purported priority date. |
understand that claim terms are given their ordinary and customary meaning as
would be understood by a person of ordinary skill in the relevant art in the context
of the entire disclosure. A claim term, however, will not receive its ordinary
meaning if the patentee acted as his own lexicographer and clearly set forth a
definition of the claim term in the specification. In this case, the claim term will
receive the definition set forth in the patent.

B. A Person of Ordinary Skill in the Art

13. T understand that a person of ordinary skill in the relevant art (herein
“POSA”) is presumed to be aware of all pertinent art, thinks along conventional
wisdom in the art, and is a person of ordinary creativity—not an automaton.

14. I have been asked to consider the level of ordinary skill in the field
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that someone would have had at the time the alleged invention was made. In
deciding the level of ordinary skill, I considered the following:
e the levels of education and experience of persons working in the
field;
e the types of problems encountered in the field; and
¢ the sophistication of the technology.

15. Tunderstand that the relevant time for considering whether a claim
would have been obvious to a POSA is at the time of the alleged invention, which I
have been told to assume for this case is July 23, 2001.

16. Regardless if I use “I” or “POSA” during my technical analysis
below, all of my statements and opinions are to be understood to be based on how
a POSA would have understood or read a document at the time of the alleged
invention.

C. My Understanding of Obviousness

17. T understand that a patent claim is unpatentable if the claimed
invention would have been obvious to a person of ordinary skill in the art at the
time of the alleged invention. I understand that this means that even if all of the
elements of the claim cannot be found in a single prior art reference that would
anticipate the claim, the claim can still be unpatentable.

18. It is my understanding that, to obtain a patent, a claimed invention
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must have been, as of its earliest possible priority date, non-obvious in view of the
prior art in the field. [ understand that a patent claim is obvious when the
differences between the subject matter sought to be patented and the prior art are
such that the subject matter as a whole would have been obvious to a person of
ordinary skill in the art at the time the alleged invention was made. When
considering the issues of obviousness, I have been told that [ am to do the
following:
e Determine the scope and content of the prior art;
e Ascertain the differences between the prior art and the claims at
1ssue;
e Resolve the level of ordinary skill in the pertinent art; and
e Consider evidence of secondary indicia of non-obviousness (if
available).

19.  With respect to determining the proper scope of prior art to examine, |
understand that in order for a prior art reference to be properly used in an
obviousness ground under 35 U.S.C. § 103, the prior art reference must be
analogous art to the claimed invention. I have been told that a reference is
analogous art to the claimed invention only if: (1) the reference is from the same
field of endeavor as the claimed invention; or (2) the reference is reasonably

pertinent to the particular problem solved by the inventor.
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20. I understand that factors relevant to determining the proper field of
endeavor include the inventor’s explanations of the subject matter (including the
patent specification), as well as the claimed invention’s structure and function. And
I further understand that to be reasonably pertinent to the particular problem solved
by the inventor, a prior art reference must logically commend itself to the
inventor’s attention in considering his or her problem.

21. I have been told that an analogous reference may be modified or
combined with other analogous references or with the POSA’s own knowledge if
the person would have found the modification or combination obvious. I have also
been told that a POSA is presumed to know all relevant, analogous prior art, and
the obviousness analysis may take into account the inferences and creative steps
that a POSA would employ.

22.  In determining whether a prior art reference would have been
combined with another prior art reference or other information known to a POSA, I
have been told that the following principles may be considered:

e A combination of familiar elements according to known methods
is likely to be obvious if it yields predictable results;

e The simple substitution of one known element for another is likely
to be obvious if it yields predictable results;

e The use of a known technique to improve similar devices,
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products, or methods in the same way is likely to be obvious if it
yields predictable results;

e The application of a known technique to a prior art reference that is
ready for improvement is likely to be obvious if it yields
predictable results;

e Any need or problem known in the field and addressed by the
reference can provide a reason for combining the elements in the
manner claimed;

e A skilled artisan often will be able to fit the teachings of multiple
references together like a puzzle; and

e The proper analysis of obviousness requires a determination of
whether a POSA would have a “reasonable expectation of
success”—not “absolute predictability” of success—in achieving
the claimed invention by combining prior art references.

23. T understand that whether a prior art reference renders a claim
unpatentable as obvious is determined from the perspective of a POSA. I have also
been told that, while there is no requirement for the prior art to contain an express
suggestion to combine known elements to achieve the claimed invention, a
suggestion to combine known elements to achieve the claimed invention may come

from the prior art as a whole or individually, as filtered through the knowledge of
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one skilled in the art. In addition, I have been told the inferences and creative steps
a person of ordinary skill in the art would employ are also relevant to the
determination of obviousness.

24. 1 also understand that when a work is available in one field, design
alternatives and other market forces can prompt variations of it, either in the same
field or in another. I have also been told that if a POSA can implement a
predictable variation and would see the benefit of doing so, that variation is likely
to be obvious. I have been told that in many fields, there may be little discussion of
obvious combinations, and in these fields market demand—not scientific
literature—may drive design trends. I have been told that, when there is a design
need or market pressure and there are a finite number of predictable solutions, a
POSA has good reason to pursue those known options.

25. T have been told there is no rigid rule prescribing that a reference or
combination of references must contain a “teaching, suggestion, or motivation” to
combine references. But I also have been told that the “teaching, suggestion, or
motivation” test can be a useful guide in establishing a rationale for combining
elements of the prior art. I have been told that this test poses the question as to
whether there is an express or implied teaching, suggestion, or motivation to
combine prior art elements in a way that realizes the claimed invention and that it

seeks to counter impermissible hindsight analysis.
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26. As stated in my prior declaration, I understand that a patent claim can
be considered obvious to a POSA at the time the application was filed and that the
teachings of two or more prior art references may be combined if that combination
would have been obvious to POSA. EX1003, q35.

27. 1 further understand that a reference must be considered not only for
what it expressly teaches but also for what the fairly suggests to a POSA.

28. I further understand that the test for obviousness is what the combined
teachings of the references would have suggested to a POSA. I also understand that
a finding of obviousness cannot be overcome by attacking references individually
where the obviousness rationale is based upon the teachings of a combination of
references. And I further understand that a claimed invention may be obvious even
when the prior art does not teach each claim limitation, so long as the record
contains some reason that would cause a POSA to modify the prior art to obtain the
claimed invention.

29. I further understand that whether a prior art reference teaches away
from the claimed invention is a factor to be considered in determining obviousness.
I also understand that it is improper to combine references that teach away from
their combination. I further understand that teaching away means that a reference
criticizes, discredits, or otherwise discourages the solution claimed or the manner

of combination. And I understand that a reference does not teach away for merely
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expressing a general preference for an alternative invention.

30.  As stated in my prior declaration, I understand that the proper
construction of any term is how a person of ordinary skill in the art would have
understood the term based on the term’s use in the claims, specification, and file

history of the patent. EX1003, §25.

IV. OVERVIEW OF THE ’565 PATENT

31.  Iincorporate by reference my discussion of the overview of the *565
Patent, including my discussion of the technology overview, the problem that the
’565 patent alleges existed in the prior art, the alleged invention of the *565 patent,
the prosecution history summary, and claim construction as set forth in my
previous declaration. EX1003, 9942-71.

V.  THE PRIOR ART DISCLOSES EVERY LIMITATION OF THE
CHALLENGED CLAIMS.

32. From my review of the POR, Dr. Leonard’s declaration, and Dr.
Leonard’s transcript, Patent Owner’s arguments are directed to a single limitation:
“a high pass filter which receives as an input the difference signal.” Patent Owner
does also not contend that any elements recited in claims 2-6 are absent from the
prior art.

33. I note that Patent Owner’s declarant Dr. Leonard admitted that a
device having a torque demand controller generating a torque demand signal and a

torque producer receiving the torque demand signal were well known before the
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time of the *565 patent. EX1030, 25:6-8, 27:8-11. Dr. Leonard also admitted that
using an estimator for outputting an estimated torque signal, a comparator for
outputting a difference signal based on the estimated torque signal and the demand
torque signal, and a high-pass filter for outputting a filtered signal to a transient
torque controller were well known before the time of the *565 patent. EX1030,
25:9-20, 27:12-28:1. Dr. Leonard further admitted that using a transient torque
controller for outputting spark and fuel adjustment signals based on high-pass
filtered signals was well known. EX1030, 25:21-26:1, 28:2-11. Patent Owner’s
only dispute is that the applied art fails to disclose the recited arrangement of a
high-pass filter receiving a difference signal outputted from a comparator. POR, 9
EX1030, 26:2-27:3.

34.  As explained in my prior declaration, the combination of Suzuki,
Cullen, and Scherer discloses all the limitations of independent claims 1 and 7,
including the contested limitation “a high pass filter which receives as an input the
difference signal.” DI, 36-38; EX1003, 9485-153. In my opinion, the POR (1)
ignores the Suzuki’s implicit high-pass filtering teachings, (2) ignores what the
combination of Suzuki and Scherer suggests as a whole; (3) applies a flawed
argument that Scherer teaches away from Suzuki.

A.  Suzuki alone implies high-pass filtering a difference signal.

35. From my review of the POR, Dr. Leonard’s declaration, and Dr.
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Leonard’s transcript, Patent Owner does not dispute that Suzuki discloses a
comparator outputting a difference signal representing the difference between an
estimated torque and a demand torque. See generally POR; EX1030, 37:14-39:1.
Nor does Patent Owner dispute that Suzuki discloses a transient controller
receiving the difference signal as an input and outputting fuel and spark adjustment
signals. See generally POR; EX1030, 39:20-41:18. Instead, Patent Owner contends
that Suzuki does not disclose a high-pass filter that receives the difference signal
from the comparator because Suzuki does not expressly disclose the term “high-
pass filter” in the written specification. POR, 18-25.

36. Yet the function of a high-pass filter is clearly disclosed in Suzuki. As
I explained in my first declaration, Figures 12-15 of Suzuki implicitly disclose a
high-pass filter receiving a torque difference signal by showing its time response to
a step change in the torque difference signal. The output of this filter is then passed
to the homogeneous and stratified torque correction sections. EX1003, 4994, 124-
127; EX1005, 7:51-64, 8:1-4, 8:51-60; EX2003, 10:3-11:9. Specifically, the torque
correction factor signals—spark timing correction for homogeneous mode and fuel
injection adjustment for stratified mode, as illustrated in Suzuki’s Figures 12-15,
represent exactly the time response curve of a high-pass filter. EX1003, 4994, 124-

127; EX1005, 7:51-64, 8:1-4, 8:51-60.
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EX1005, FIG. 13 (annotated).

37. Indeed, in my previous declaration, I provided a simulated correction
signal (red) outputted from a high filter in response to a step function (green),
which matched Suzuki’s spark timing and equivalence ratio correction factor
signals in response to step correction demands. EX1003, 4126. While Suzuki does
not explicitly refer to a high-pass filter, a POSA would have understood that
Suzuki implicitly discloses a high-pass filter receiving the torque shortage signal to
generate the torque correction curves for at least two reasons.

38.  First, the need to use high-pass filters to supplement torque during a
rapid throttle input transient, equivalent to an abrupt torque demand change, has
been well known and used in most automotive fuel system well before the 565

patent. For example, high-pass filters have been implemented by an accelerator
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pump on automotive carburetors well before the *565 patent. And high-pass filters
have been implemented by equivalent transient fuel enhancement algorithms in the
electronic control units of nearly all electronic fuel injection systems before the
’565 patent. Thus, a POSA would have understood that Suzuki’s torque correction
signals implicitly disclose, or at the least suggest, the use of a high-pass filter
processing the torque shortage signal to supplement torque during a transient
condition.

39. Second, a “high pass filter” is known in the art by various
nomenclatures and represented by many mathematical and graphical models,

depending upon the application. For example, a first-order high-pass filter is most

generally defined by its Laplace transfer function H(s) = ::—Z including the

special case H(s) = ﬁ which is the filter referred to in the 565 patent. The

transient response of this transfer function is shown below. EX1033, DAE Notes
website, 2. Notably, the filtered output wave (labeled as (C) Output Wave) of the
high-pass filter circuit matches the torque correction curves shown in Figure 13 of

Suzuki.
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EX1033, FIG. 2 (annotated).

40. Regarding the nomenclature, a high-pass filter is also commonly
known as a low-frequency-block or DC-block filter (DC = direct current, or the
steady state value of electrical current) in the field of signal processing. EX1033, 1.
In control systems, high-pass filters were known before the *565 patent as a lead
compensator, which are one of the most commonly-used controllers in its range of
practical uses. EX1032, 622 (“As seen from Figure 9-4, the lead compensator is
basically a high-pass filter. ... The high frequencies are passed, but low
frequencies are attenuated ....”") (emphasis added). And as shown below, lead
compensators (i.€., a high-pass filter) are commonly located downstream of a
comparator junction of a feedback loop and upstream of another functional block

for generating a control signal. EX1032, 622-623 (“The primary function of the
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lead compensator is to reshape the frequency-response curve ... to offset the
excessive phase lag associated with components of the fixed system.”) (emphasis
added). Thus, a POSA would have understood that particular functionalities by a
torque controller, such as the generation of the torque correction curves in Suzuki,
implicitly discloses the use of a high-pass filter, even if Suzuki does not expressly

discloses the term “high-pass filter” in the specification of the application.

EX1033, FIG. 9-5 (annotated).

41.  As shown below in Figure 13 of Suzuki, the curves illustrated in
Suzuki’s spark timing and equivalent ratio correction factor graphs implicitly
disclose a filter processing the torque shortage (i.e., difference) signal. Indeed, like
Scherer’s high-pass filtered dynamic torque component, Suzuki’s spark timing and
equivalence ratio transient correction factors provide significant adjustments

within a short time period and then disappear over time. EX1005, 8:51-61;
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EX1007, 4:45-52 (“Due to the high pass characteristic of the high pass filter
stage, ... the dynamic desired torque component (Mg4) will completely
disappear.”) (emphasis added). This expedient adjustment shown by the spark
timing and equivalence ratio transient correction factor curves offset the lag shown
in the air flow curves in Figure 13 of Suzuki. In my opinion, a POSA would have
understood that Suzuki’s correction factor graphs shown in Figure 13 implicitly
discloses a high-pass filter receiving the difference signal in order correct the

torque shortage via significant fuel and spark adjustments that disappear over time.

EX1003, 99103, 127.

EX1003, FIG. A.
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42.  Notably, neither Patent Owner nor Patent Owner’s expert Dr. Leonard
addresses my testimony specifically explaining how the Suzuki’s torque correction
factor signals illustrated in Figures 12-15 imply the use of a high-pass filter. POR,
18-25; EX2004, 4926-36. This omission is highly misleading. Both Patent Owner
and Dr. Leonard ignore the illustrated torque correction factor signals and, instead,
selectively paraphrase Suzuki’s text that describes the vehicle operating conditions
that trigger the torque demand shown in each of Suzuki’s Figures 12-15. POR, 18-
25; EX2004, 9932-36. Patent Owner and Dr. Leonard do not provide any
alternative explanation for how the torque correction factor signals are generated in
Figures 12-15 of Suzuki. POR, 18-25; EX2004, 432-36. Patent Owner and Dr.
Leonard also fail to explain how Suzuki’s torque correction factor signals provide
significant adjustments within a short time period and then disappear over time
without using a high-pass filter. POR, 18-25; EX2004, 9932-36.

43. Instead, Patent Owner and Dr. Leonard ignore the illustrated
correction factor signal waveform shapes. Both Patent Owner and Dr. Leonard
conclude these figures do not disclose high-pass filtering without addressing the
illustrated torque correction factor signal waveform shapes or providing any
related technical analysis. POR, 18-25; EX2004, 9926-36. In my opinion, Patent
Owner’s rebuttal lacks technical bases and is full of incorrect, conclusory

statements.

PETITIONER'S EXHIBIT 1002
US PATENT NO. 6,581,565
Page 8670



44.  Patent Owner further contends that if Suzuki supposedly used a high-
pass filter, “Suzuki would only high pass filter the ‘torque correction demand
signal.”” POR, 24. Patent Owner’s assertion is technically wrong because Suzuki
indeed filters the torque shortage signal to generate the torque correction factor
curves as I explain below.

45.  Suzuki discloses that the torque correction factor curves correspond to
the adjustments made to spark timing during homogeneous mode and fuel injection
during stratified mode “to correct the torque shortage” that is caused by the
“delay in increasing the actual amount of air to the engine.” EX1005, 8:51-61.
(emphasis added). To correct for the torque shortage, Suzuki’s torque correction
factor signals are generated based on the difference between the demand torque
and the estimated torque—a torque difference. That is, Suzuki’s torque
correction factor signals would not be able to correct for torque shortage
without first calculating the difference between the estimated and demand
torques. Thus, in my opinion, Suzuki’s transient torque controller receives the
high-pass filtered torque difference as an input before generating the torque
correction factor signals.

B.  The combination of Suzuki and Scherer renders obvious high-
pass filtering a difference signal.

46. In my opinion, the Board’s Institution Decision correctly found based

on Petitioner’s evidence that the combination of Suzuki and Scherer renders
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obvious a high-pass filter that receives a difference signal representing the
difference between a torque demand and an estimated torque. DI, 36-38; EX1003,
1994-103.

47.  Scherer discloses a high-pass filter 4 that “filters the dynamic desired
engine torque part (My) ... from the desired engine torque (Mges) ... and in turn
provides the dynamic desired engine torque (M) to the device for the ignition
point adjustment” in Figure 1 and the device for fuel adjustment in Figure 2.
EX1007, 4:40-45. Scherer’s ignition point adjustment system in Figure 1 and fuel
adjustment system in Figure 2 are used “to adjust specifically that dynamic desired
engine torque component which cannot be regulated by the air-flow rate-regulating
branch.” EX1007, 4:20-31. As explained in my previous declaration, a POSA
would have understood that Scherer’s technique for adjusting ignition timing and
fuel injection based on the high-pass filtered torque signal are analogous to
Suzuki’s homogeneous and stratified torque correction sections. EX1003, 998.
Accordingly, it would have been obvious to add Scherer’s high-filter 4
immediately upstream of Suzuki’s homogeneous and stratified torque correction
sections—Suzuki’s transient torque controller. EX1003, 9100 (“Given that the
homogeneous and stratified torque correction sections in Suzuki’s control unit 20
are intended to respond to dynamic changes in torque demand, a POSA would

have been motivated to use Scherer’s high-pass filter 4 to receive Suzuki’s
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torque difference signal and output the dynamic component of the torque
difference signal to Suzuki’s homogeneous and stratified torque correction
sections.”) (emphasis added). As the Board correctly observed in the Institution
Decision, situating Scherer’s high-pass filter 4 immediately upstream of Suzuki’s
homogeneous and stratified torque correction sections would result in the high-
pass filter 4 receiving the difference signal outputted from Suzuki’s comparator.
DI, 37.

48. In my opinion, when looking to combine Scherer’s high-pass filter
with Suzuki’s torque control unit, a POSA would have located the high-pass filter
immediately upstream of the Suzuki’s homogeneous and stratified torque
correction sections, as suggested by Scherer. As shown below in Figure 1 of
Scherer, the high-pass filter 4 is situated immediately upstream of the provisions
for spark adjustment so that the “ignition point adjusting branch is used only to
adjust specifically that dynamic desired engine torque component.” EX1007, 4:20-
31. And as shown below in Figure 2 of Scherer, the high-pass filter 4 is situated
immediately upstream of the provisions for fuel adjustment so that the fuel
adjusting branch calculates “an injection start displacement (dEg) corresponding to

the dynamic desired engine torque component (Mg).” EX1007, 5:35-45.
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EX1007, FIG. 1 (annotated).

EX1007, FIG. 2 (annotated).
Because Suzuki’s homogeneous and stratified torque correcting sections are
directed to adjusting the dynamic torque component, a POSA would have been
motivated to similarly locate Scherer’s high-pass filter immediately upstream of
Suzuki’s homogeneous and stratified torque correcting sections to receive the
dynamic torque component outputted from the high-pass filter. EX1005, 3:5-22.

49. Moreover, in my opinion, a POSA would have understood that the
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high-pass filter is intended to be situated at the input side of the transient torque
controller—ignition point or fuel injection branch—regardless of receiving a
torque demand or a torque difference signal. First, as acknowledged by Dr.
Leonard, Scherer discloses that the desired torque signal outputted from the engine
torque coordination unit 1 is merely an “example,” implying that other types of
signals, such as a difference signal, may be inputted into the high-pass filter.
EX1007, 3:60-63 (“[A]n engine torque coordination unit 1 provides a signal
indicative, for example, of the desired engine torque (Mges) requested by the driver
via the accelerator pedal.”) (emphasis added); EX1030, 68:13-69:12. Second,
Scherer discloses particular advantages associated with high-pass filter signal
processing that are applicable to both a torque demand signal and a difference
signal. EX1007, 4:45-52, 5:10-15. These advantages include (1) removing the low
frequency component to permit a rapid response to correcting torque output and (2)
reducing the torque output as the transient component decays to zero. EX1007,
4:45-52, 5:10-15; EX1030, 50:7-53:16. Third, a POSA would have understood at
the time of the 565 patent that high-pass filters, such as a lead compensator, are
commonly located downstream of a comparator junction of a feedback loop and
upstream of another functional block, such as a transient controller in a control
system, to offset lag during transient conditions. EX1032, 622-23, FIG. 9-5. Thus,

a POSA would have understood that a torque difference signal, rather than the
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Scherer’s torque desired signal, can be inputted to a high-pass filter at an input side
of a transient controller (i.e., Suzuki’s homogeneous and stratified torque
correcting sections) to expediently adjust torque output.

50. And a POSA would have understood that the transient difference
signal in Suzuki is further processed to translate the difference signal into a
corrective action to be performed by the transient torque controller—Suzuki’s
homogeneous and stratified torque correction sections. Indeed, as shown in Figure
6, Suzuki processes the difference signal in step S35 to determine a torque
correction factor, which is then inputted into the homogeneous and stratified torque
correction sections. In homogeneous-charge mode, the difference signal is
translated to an adjustment of the ignition (spark) timing, which is the fastest
possible way to adjust torque during homogeneous mode. In stratified-charge
mode, the difference signal is translated to an adjustment of injected fuel quantity
(i.e., to correct air-fuel ratio), which is the fastest torque-correcting action during
stratified mode. A POSA would have known that one common technique for
translating the difference signal to spark and fuel adjustments is using a high-pass
filter.

51. By situating the high-pass filter immediately upstream of Suzuki’s
homogeneous and stratified torque correction sections, Scherer’s high-pass filter

would further process Suzuki’s difference signal before being inputted into the
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homogeneous and torque correction sections so that “variation of the ignition point
or of the injection start is expediently kept as small as possible.” EX1007, 2:54-62,
4:45-52.

52. From my review of the POR and Dr. Leonard’s declaration, Patent
Owner attacks Scherer in isolation and ignores what Suzuki and Scherer suggest as
a whole to render obvious a high-pass filter receiving a difference signal.

53.  Patent Owner argues that “no prior art reference relied upon by the
Petitioner or the Board discloses producing a ‘difference signal’ by comparing an
‘estimated torque signal’ and a ‘desired torque signal’ and then high-pass filtering
such ‘difference signal.”” POR, 24. Patent Owner points to the embodiments
shown in Figures 1 and 2 of Scherer and argues that “only the desired torque signal
is high-pass filtered and no comparator is used to compare an ‘estimated torque
signal’ to the ‘desired torque signal.”” POR, 26. This is incorrect. Patent Owner’s
argument focuses solely on Scherer and ignores the combined teachings of Suzuki
outputting a difference signal to a transient torque controller and Scherer situating
a high-pass filter on the input side of the transient torque controller, which renders
the high-pass filter of claims 1 and 7 obvious. EX1005, 7:35-44; EX1007, 4:20-22
(“In order to adjust the dynamic desired torque component which exceeds this
quasi-static part, an ignition point adjusting branch, with the input-side high-pass

filter, is provided in parallel to the air-flow-rate-regulating branch.”) (emphasis
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added).

54.  Accordingly, as explained in my first declaration, aside from the fact
that Suzuki already implicitly discloses a high-pass filter, a POSA would have
understood to use Scherer’s high-pass filter 4 to receive Suzuki’s torque difference
signal and output the dynamic (transient) component of the torque difference signal
to Suzuki’s homogeneous and stratified torque correction sections to improve the
response time of Suzuki’s controller. EX1003, 998.

C. A POSA would have been motivated to combine Suzuki and
Scherer.

1. My first declaration explained why a POSA would have
combined Scherer and Suzuki.

55. In my opinion, the Board correctly determined that “Petitioner
provides a reasoned explanation” why a skilled artisan would have combined
Scherer’s high-pass filter with Suzuki’s torque controller. DI, 37. Combining
Scherer’s high-pass filter with Suzuki’s torque controller would have yielded the
predictable advantage of adjusting the torque output with a quicker response time
during transient engine operations. DI, 32, 36-37; EX1003, 9998-101; EX1007,
5:10-15 (“The embodiment of FIG. 1 therefore permits a comparatively rapid
engine torque adjustment which can follow very fast desired engine torque
changes”) (emphasis added). As I explained in my first declaration, the similarities

between Suzuki and Scherer would have encouraged a POSA to combine their
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teachings. Namely, Suzuki and Scherer are both in the field of engine control
systems for monitoring torque output and controlling engine parameters in
accordance with monitored torque output. EX1003, 4986, 101. And as I explained
in my first declaration, a POSA would have understood how to combine Suzuki’s
and Scherer’s teachings by simply modifying the software instructions stored in the
microcomputer of Suzuki’s control unit. EX1003, 999. EX1030, 64:16-65:2. As |
previously opined, combining Scherer’s high-pass filter 4 with Suzuki’s control
unit 20 would have merely been applying a known technique in a similar, known
device in the same way to expedite the response time for correcting the transient
component of the torque demand. EX1003, 4998-103.

56.  Accordingly, contrary to Patent Owner’s assertions (see, e.g., POR,
15, 24-25, 29-30, 34), the motivation to combine was based on the prior art

teachings themselves, not hindsight.

2. Scherer does not teach away from the claimed invention.

57.  Patent Owner asserts that Scherer teaches away from being combined
with Suzuki because the alternative embodiment shown in Figures 3 and 4 of
Scherer uses a model-based estimated value stage, instead of a high-pass filter, to
determine the dynamic desired engine torque component. POR, 25-29. Because
Scherer’s model-based estimated value stage employs an estimated determination

unit 14 and a subtractor 15, rather than a high-pass filter, Patent Owner argues that
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Scherer discourages a POSA from using a high-pass filter to receive a torque
difference signal outputted from a comparator. POR, 27-29.

58. However, I disagree that Scherer’s alternative embodiment shown in
Figures 3 and 4 teaches away from being combined with Suzuki. Scherer’s model-
based estimated determination stage and subtractor are a programmable construct
that can be implemented in software with other functionalities, such as a high-pass
filter. The programming of the model-based estimator is left unspecified in Scherer
to allow such generality in a given engine application. Thus, in my opinion,
Scherer’s alternative embodiment in Figures 3 and 4 invites the combination of
components, such as a high-pass filter receiving a torque difference signal
generated by a comparator.

59.  Furthermore, nowhere does Scherer criticize, discredit, or discourage
a POSA from using a high-pass filter that receives a torque difference signal.
Patent Owner argues that Scherer’s description of the embodiment shown in
Figures 3 and 4 discourages a POSA from using of a high-pass filter following a
comparator. POR, 27-29. This section of Scherer discloses “[t]his embodiment
corresponds to that of FIG. 1 except that, instead of the high pass filter stage, a
model-based estimated value stage is provided to determine the dynamic desired
engine torque component.” EX1007, 6:3-12; POR, 27.

60.  Scherer’s description of an alternative, more general embodiment
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would not have discouraged a POSA from using a high-pass filter that receives a
torque difference signal. Rather, Scherer merely discloses two ways—a high-pass
filter and a more general, model-based estimation value stage—for determining a
dynamic component of a torque signal. Scherer never discloses that the model-
estimation (Figures 3 and 4) and the high-pass filter (Figures 1 and 2) are mutually
exclusive. And Scherer does not discredit using both a high-pass filter and an
estimation stage in a torque producer of an engine controller.

61. Thus, in my opinion, Scherer’s two alternative embodiments—high-
pass filtering in Figures 1 and 2 and the model estimation in Figures 3 and 4—are

not a teaching away.
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