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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:
     Q.   Dr. Leonard, can you take a look at
paragraph 26 of Exhibit 2004 in IPR 2020-00444?
     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.
     Q.   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 6?
     A.   Column line -- or Column 1, lines 4
through 6?
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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 48?
     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 40?
     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.
     Q.   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.
     Q.   And for your reference, the
corresponding description starts on Column 7,
line 8.
     A.   Figure 6.  Hold on a second.  This is
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, yes.
     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.
     Q.   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.
     Q.   Steps S31 to S37, S40 and S22 to S25
perform a stratified combustion torque 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.
     Q.   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.
     Q.   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.
     Q.   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.
     Q.   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?
     Q.   That's right.
     A.   And you're saying 4 through 13?
     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.

Q. 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.
     Q.   What is signal ZS in Figure 1, next to
Element 12?
     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.
     Q.   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 2?
     Q.   Yes.
     A.   Yes.
     Q.   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

Transcript of Russell Leonard, Ph.D.
Conducted on January 5, 2021 50

PLANET DEPOS
888.433.3767 | WWW.PLANETDEPOS.COM

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



1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22

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, yes, 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 ZS 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.
     Q.   Signal TQ_ERR is a difference signal;
correct?
     A.   Yes.
     Q.   Element 220 is a controller; correct?
     A.   A PID controller.
     Q.   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.
     Q.   The difference signal TQ_ERR is 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 it 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 3?
     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 5?
     Q.   Is the reference to Block 218 in
paragraph 30 --

Transcript of Russell Leonard, Ph.D.
Conducted on January 5, 2021 57

PLANET DEPOS
888.433.3767 | WWW.PLANETDEPOS.COM

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



1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22

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

Transcript of Russell Leonard, Ph.D.
Conducted on January 5, 2021 58

PLANET DEPOS
888.433.3767 | WWW.PLANETDEPOS.COM

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



1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22

          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 3?
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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 is 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 202?
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.
     Q.   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 5?
     Q.   Yes.
     A.   Okay.
     Q.   Take a second to review that paragraph.
          (Witness peruses the exhibit.)
BY MR. CONKLIN:
     Q.   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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     Q.   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 is your understanding of integrator windup?
     A.   Was that the first declaration or --
     Q.   Let me strike.  I'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?
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     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.
     Q.   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 445?
     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 2020-00444?
     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 58?
A. Column 8, 51 through 58?
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

air 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.
     Q.   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.
     Q.   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.
     Q.   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.
     Q.   But it's not limiting it to the desired
engine torque 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, if 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.
     Q.   Let's go off the record.
          (Recess from the record.)
BY MR. CONKLIN:
     Q.   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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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, IPR2020-00445. 

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, I 

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, ¶20 (listing references considered in my prior declaration). In 

addition, I reviewed and refer to the following materials: 

Paper Description 

12 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 

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 

engineering; be knowledgeable of the principles and operation of internal 
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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, ¶¶21-39. 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 inter 

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. I understand that documents and materials such as printed 

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

as anticipated or as obvious. 
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11. I understand 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. I 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. I 

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. I 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 

that someone would have had at the time the alleged invention was made. In 

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



Case IPR2020-00445 
U.S. Patent No. 6,581,565 

- 5 - 

deciding the level of ordinary skill, I considered the following: 

• the levels of education and experience of persons working in the 

field; 

• the types of problems encountered in the field; and 

• the sophistication of the technology. 

15. I understand 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. I 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 

must have been, as of its earliest possible priority date, non-obvious in view of the 
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prior art in the field. I 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 I am to do the 

following:  

• Determine the scope and content of the prior art; 

• Ascertain the differences between the prior art and the claims at 

issue; 

• Resolve the level of ordinary skill in the pertinent art; and 

• Consider evidence of secondary indicia of non-obviousness (if 

available). 

19. With respect to determining the proper scope of prior art to examine, I 

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. 

20. I understand that factors relevant to determining the proper field of 
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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:  

• A combination of familiar elements according to known methods 

is likely to be obvious if it yields predictable results;  

• The simple substitution of one known element for another is likely 

to be obvious if it yields predictable results; 

• The use of a known technique to improve similar devices, 

products, or methods in the same way is likely to be obvious if it 
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yields predictable results;  

• 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; 

• 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; 

• A skilled artisan often will be able to fit the teachings of multiple 

references together like a puzzle; and  

• 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. I 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 

one skilled in the art. In addition, I have been told the inferences and creative steps 
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a person of ordinary skill in the art would employ are also relevant to the 

determination of obviousness. 

24. I 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. I 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. 

26. As stated in my prior declaration, I understand that a patent claim can 
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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, ¶35. 

27. I 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.    

30. As stated in my prior declaration, I understand that the proper 
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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. I incorporate 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, ¶¶42-69.  

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 

also does 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 

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 
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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 allegedly 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 Robichaux 

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, ¶¶81-129. In my opinion, the POR (1) ignores what 

the combination of Robichaux and Scherer suggests as a whole; and (2) applies a 

flawed argument that Scherer teaches away from Robichaux.  

A. The combination of Robichaux and Scherer renders obvious high-
pass filtering a difference signal. 

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

on Petitioner’s evidence that the combination of Robichaux and Scherer render 

obvious a high-pass filter that receives a difference signal representing the 

difference between a torque demand and an estimated torque. DI, 36-38.  
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36. Robichaux discloses a comparator that generates a “torque error” 

signal by subtracting an estimated torque from a demand torque. EX1003, ¶¶105–

07; EX1020, ¶¶0029-30, FIG. 3; POR, 10, 22. Robichaux further discloses 

outputting the torque error signal to a PID controller 220, which is suspended 

during abrupt transient conditions. EX1020, ¶0032; EX1003, ¶¶85-87. Suspending 

the PID controller 220 during trainset conditions, Robichaux invited combinations 

with references disclosing transient torque control, as explained in the Petition and 

my first declaration. EX1003, ¶¶87, 109. 

 

EX1020, FIG. 3 (annotated). 

37. Scherer explicitly discloses a high-pass filter 4 that “filters the 

dynamic desired engine torque part (Md) … from the desired engine torque (Mdes) 
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… 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. 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.  

38. As explained in my first declaration and as the Board correctly 

determined, a POSA would have been motivated to combine Scherer’s transient 

control branch, including Scherer’s high-pass filter 4, with Robichaux’s controller 

so that Robichaux’s controller can correct torque output during transient 

conditions. DI, 37; EX1003, ¶¶81-92; EX1007, 1:7-11, 2:51-59, 4:20-52, 4:60-67, 

5:10-55, FIGs. 1, 2; EX1019, 138; EX1020, ¶¶0001, 0016-1818, 0023, 0025, 0027, 

0032-33, 0048, FIGs. 2, 3.  

39. In my first declaration, I explained that Robichaux’s PID controller is 

subject to the well-known problem of “integrator wind-up” during rapid input 

transients, and that Robichaux apparently recognizes this problem and suspends the 

PID controller during abrupt transient torque conditions. EX1003, ¶¶85-87; 

EX1020, ¶0032. Robichaux is silent as to the control that replaces the PID while it 

is suspended during transient conditions. But some alternative control function 

must exist in order to assure continuity and stability of the control during transient 
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conditions. Therefore, a POSA would have sought out alternative transient 

controls, such as Scherer’s transient control branch that uses a high-pass filter to 

rapidly compensate the torque output during transient conditions. EX1003, ¶¶85-

87.  

40. Indeed, combining Scherer’s transient control branch with 

Robichaux’s torque controller would have yielded the predictable advantage of 

permitting rapid torque adjustment during transient engine operations. DI, 37; 

EX1003, ¶¶82-92; 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 Robichaux and Scherer would have 

encouraged a POSA to combine their teachings. Namely, Robichaux and Scherer 

are both in the field of engine control systems for controlling engine parameters in 

accordance with monitored torque output. EX1003, ¶82. And as explained in my 

first declaration, a POSA would have understood how to combine Robichaux’s and 

Scherer’s teachings by simply modifying the software instructions stored in the 

microcomputer of Robichaux’s controller—a standard skill and method known in 

the art before the ‘565 patent. EX1003, ¶91; EX1030, 64:16-65:2. As I previously 

opined, combining Scherer’s transient control branch with Robichaux’s controller 

would have merely been applying a known technique in a similar, known device in 
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the same way to expedite the response time for correcting the transient component 

of the torque demand. EX1003, ¶¶82-92.  

41. And as the Board correctly observed in the Institution Decision, 

combining Scherer’s transient torque control branch in lieu of Robichaux’s PID 

controller 220 would result in the high-pass filter 4 receiving the difference signal 

outputted from Robichaux’s comparator, thereby allowing Robichaux’s controller 

to optimally control engine torque in both steady-state and transient conditions. DI, 

37. When looking to combine Scherer’s transient torque control branch with 

Robichaux’s torque control unit, a POSA would have configured Scherer’s 

transient control branch to be parallel to Robichaux’s PID controller 220 such that 

the Robichaux’s torque error signal (TQ_ERROR) is inputted into Scherer’s high-

pass filter during transient conditions. EX1003, ¶113. As shown below in Figure 1 

of Scherer, the transient control branch is logically configured in parallel to a 

steady-state PID controller 3, which is analogous to Robichaux’s PID controller 

220.   
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EX1007, FIG. 1 (annotated). 

42. Accordingly, when combining Scherer’s teachings with those of 

Robichaux, a POSA would have configured Scherer’s transient torque control 

branch to be parallel with the Robichaux’s PID controller 220, and to receive 

Robichaux’s torque error signal (TQ_ERROR) during transient conditions. 

43. Moreover, a POSA would have understood that Scherer’s high-pass 

filter is positioned at the input of the transient torque controller. First, as 

acknowledged by Patent Owner’s expert, 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 (Mdes) requested by the driver via the accelerator pedal.”) (emphasis added); 

EX1030, 68:13-69:12. Second, Scherer discloses particular advantages associated 
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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. 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, 

pp. 622-23, FIG. 9-5. Thus, a POSA would have understood that a torque 

difference signal, rather than the Scherer’s torque desired signal, can be inputted to 

a high-pass filter at an input side of a Scherer’s ignition and fuel adjustment 

branches to expediently adjust torque output. 

44. And a POSA would have understood that Robichaux’s difference 

signal would have been further processed to translate the difference signal into a 

corrective action to be performed by the transient torque controller so that it 

correctly implements the intended fuel (AFR) and ignition timing (spark) 

adjustments. Indeed, as shown in Figure 3, Robichaux uses the PID controller 220 

to process the torque error signal before generating the feedback signal for throttle 

valve control. EX1020, ¶¶0034-35. In view of this arrangement shown in Figure 3, 
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a POSA would have understood that the torque error signal is further processed to 

translate it into the appropriate adjustments to the spark timing and fuel injection 

quantity.  

45. Accordingly, in my opinion, it would have been obvious to use 

Scherer’s high-filter 4 to receive Robichaux’s torque error signal—a difference 

signal. EX1003, ¶¶112-14. 

46. From my review of the POR and Dr. Leonard’s declaration, Patent 

Owner attacks Scherer in isolation and ignores what Robichaux and Scherer 

suggest as a whole to render obvious a high-pass filter that receives a torque 

difference signal.   

47.  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, 15. Patent Owner points to the embodiments 

shown in Figures 1 and 2 of Scherer and argues that “only the dynamic component 

of the desired engine torque is high-pass filtered and no comparator is used to 

compare an ‘estimated torque signal’ to the ‘desired torque signal.’” POR, 17.  

This is incorrect. Patent Owner ignores the Petition’s combined teachings of (1) 

Robichaux outputting a difference signal to a PID controller 220 that is suspended 

during transient conditions and (2) Scherer using a transient control branch having 
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a high-pass filter that outputs a signal to a transient torque controller, as explained 

above. EX1003, ¶¶85-90, 109-14; EX1020, ¶¶0030-32 (The PID controller 220 “is 

preferably deactivated during these transient modes”) (emphasis added); 

EX1007, 2:51-54; 4:20-5:9 (“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.”).   

48. Accordingly, as explained in my first declaration, a POSA would have 

been motivated to transmit Robichaux’s torque error signal to the high-pass filter 4 

of Scherer’s transient control branch “so that the transient torque control branch 

can respond to the transient circumstance in lieu of Robichaux’s PID controller 

220.” DI, 37; see also EX1003, ¶¶81-92.     

B. Robichaux and Scherer do not teach away from the claimed 
invention. 

49. Patent Owner asserts that Robichaux and Scherer teaches away from 

their combination because (1) Robichaux’s controller purposely limits control of 

transient torque output by deactivating the PID controller 220 during transient 

conditions, and (2) Scherer’s alternative embodiment shown in Figures 3 and 4 

uses a model-based estimated value stage, instead of a high-pass filter, to 

determine the dynamic desired engine torque component. POR, 12-23.  

50. In my opinion, Patent Owner’s assertions are premised on 
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mischaracterizations of the applied art and technically unsupported conclusions. 

1. Deactivation of Robichaux’s PID controller does not teach 
away from the claimed invention. 

51. Patent Owner asserts that Robichaux discourages a POSA from 

correcting torque output during transient conditions because Robichaux’s 

controller suspends the PID controller during certain transient torque limiting 

control modes. POR, 21. But Patent Owner’s critique of Robichaux is premised on 

the mischaracterization that Robichaux teaches against an engine controller 

correcting transient torque output.  

52. First, Patent Owner’s assertion that Robichaux discourages any 

attempt to correct transient torque output simply cannot be true. Otherwise, 

Robichaux’s engine controller would never be able to provide adequate fuel and 

spark adjustments to correct torque output during transient conditions, such as 

shifting a gear or controlling idle engine speed. Indeed, discouraging correction of 

transient torque output would contradict an established practice in automotive 

engineering, recognizing that supplemental fuel must be provided during rapid 

throttle (torque demand) changes. For example, well before the ’565 patent, the 

accelerator pump came standard with carburetors to serve this role of 

supplementing fuel during transient conditions.  

53. Second, Patent Owner ignores the fact that Robichaux recognizes that 

transient torque demand conditions require a different more rapidly-acting form of 
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control in addition to or replacing the slower steady state control that relies on the 

changing the air throttle position (electronic or mechanical). See EX1020, ¶0032. 

As stated in Robichaux, the PID controller 220 is suspended during transients “to 

prevent interference between the control parameters for air and fuel flow and the 

transient torque control parameters such as spark retard or injector/cylinder 

cutout.” EX1020, ¶0032; EX1003, ¶86. As explained in my first declaration, 

Robichaux recognizes that if allowed to continue to operate during an abrupt 

transient, the integrator function of the PID control could cause an overshoot of the 

torque output following an abrupt change in the torque demand. This problem of 

overshooting torque output is well-known as integrator windup. Integrator windup 

results in an excessive error quantity that is accumulated during the transient, 

which is discharged in the reverse direction (i.e., overshoot) following the 

transient. Robichaux therefore suspends the PID controller during transient 

conditions. EX1020, ¶0032; EX1003, ¶86. Accordingly, Robichaux invites other 

techniques, such as Scherer’s transient control branch, that are specifically and 

expressly intended to rapidly compensate the torque deficiency during transient 

conditions. 

54. Thus, in my opinion, Patent Owner’s argument that Robichaux 

teaches away from transient torque control is unsupported and technically unsound. 
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2. Scherer’s alternative embodiments do not teach away from 
the claimed invention. 

55. Patent Owner asserts that Scherer discourages a POSA from using a 

high-pass filter with a difference signal because Scherer’s alternative embodiment 

shown in Figures 3 and 4 uses a model estimation stage, rather than a high-pass 

filter, to determine a dynamic component of a desired torque signal. POR, 16-18, 

21-22. But Scherer’s disclosure of alternative embodiments—a high-pass filter and 

a model estimation stage—for determining a dynamic component does not mean 

Scherer teaches away from using a high-pass filter to receive a difference signal. I 

disagree that Scherer’s alternative embodiment shown in Figures 3 and 4 teaches 

away from receiving Robichaux’s torque error signal. 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 disclosure of 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. 

56. Furthermore, nowhere does Scherer criticize, discredit, or discourage 

a skilled artisan from using a high-pass filter to receive a torque difference signal. 

Patent Owner argues that Scherer’s description of the embodiment shown in Figure 
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3 discourages a POSA from using of a high-pass filter following a comparator. 

POR, 17-18, 21. 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, 17-18, 21.  

57. Scherer’s description of an alternative more general embodiment 

would not have discouraged a person of ordinary skill in the art from using a high-

pass filter that receives a difference signal. 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. Scherer never discloses that 

the model-estimation (Figures 3 and 4) stage 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.  

58. Thus, in my opinion, Scherer’s two alternative embodiments—high-

pass filter shown in Figures 1 and 2 and the model estimation shown in Figures 3 

and 4—are not a teaching away.    
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