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RC High-Pass Filter Circuit
Fig. 1 shows the series RC high-pass filter circuit. In such circuit, the output is taken 
across the resistor and practically reactance of the capacitor decrease with increasing 
frequency. At very high frequencies the capacitor acts as a short circuit and all the 
input appears at the output. On the other hand, at dc or zero frequency the capacitor 
has infinite resistance and hence behaves as open circuit, thus blocking the dc 
voltage. Therefore, capacitor C is called the blocking capacitor.

Figure 1: RC High Pass Circuit

Sinusoidal Input:

When a sinusoidal input Vi, is applied to it, then the output Vo is given by:

Vo = (R/(R-JXc))Vi

Where

Vo is the output voltage
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V2 is the input voltage

Xc is the capacitive reactance

R is the resistance, and

J is the imaginary axis of the complex plane

Output is a frequency dependent quantity. At low frequency, —JXc >>R. Under this 

condition, expression becomes almost zero i.e.

Vo = 0

At high frequency, —JXc << R. Under this condition, the ratio (R/(R – JXc) becomes 

unity and Vo = Vi

Thus high-pass circuit attenuates signals of low frequencies and does not affect the 
high frequency signals. A frequency response curve of a high-pass circuit is shown in 
Fig. 1(b). The frequency at which the output becomes 70.7 percent of the input is 
called the lower cutoff frequency and is given by the expression.

fc = 1/2πfc 

Step - Voltage Input:

For a step input of Fig. 2(a), the output voltage Vo, which is also voltage across 

resistor, decay exponentially towards the initial value of V with the time constant RC.

Vo = Ve
-1/RC

Figure 2: Step Voltage Input
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Effects of the circuits time constant on RC high pass:
The shape of the output waveform of an RC high-pass circuit also depends upon the 
value of the circuit time constant T. Circuit time constant may be long, short or 
medium as given by the circuit condition. The output waveforms are the result under 
these conditions for an RC high-pass are shown in Fig. 3 The output waveform shown 
in Fig. 3(b) for long time constant is just similar to the input waveform. However, 
usually a slight tilts exists in it.

Figure 3: Circuit Time Constant on RC high pass Circuit

The output waveform under short time constant condition is shown in Fig. 3(d). It 
consists of positive and negative spikes. This is a differentiated square wave. The RC 
high-pass circuit under which condition (short time constant) is also known as the 
differentiator.

High-pass RC circuit as Differentiator:
The High-pass RC circuit is also known as a differentiator. The name high pass is so 
called because the circuit blocks the low frequencies and allows high frequencies to 
pass through it. It is due to reason that reactance of the capacitor decreases with the 
increasing frequency. As a result of this, at very high frequencies, the capacitor acts 
as a short circuit and virtually all the input appears at the output as explain earlier.
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A circuit in which the output voltage is directly proportional to the derivative of the input 
voltage is called a differentiating circuit. Mathematically, the output voltage is given by:

Output ∝ d/dt (input)

Vo∝ dvi/dt

or Vo= RC d/dt V2

Where RC is a constant of proportionality

A differentiating circuit is a simple RC series circuit with output taken across the 
resistor R. The circuit is designed in such a way that output is proportional to the 
derivative of the input. Thus if a d.c. or constant input is applied to such a circuit, the 
output will be zero. It is because the derivative of the constant is zero.

Figure 4: High Pass RC Circuit as Differentiator

Fig 4 shows a differentiating circuit, the output across R will be derivative of the input. 
In order to achieve a good differentiation, the following two conditions should be 
satisfied.

• the time constant RC of the circuit should be smaller than the time period of the 
input signal.

• the value of a capacitive reactance Xc should be 10 or

more time larger then R at the operating frequency.

Let Vi, be the input alternating voltage and let i be The resulting alternating current. 

The charge q on the capacitor at any instant is:
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q = CVc

i = dq/dt
i = d/dt (CVc)

i = C d/dt (Vc)

Since the capacitive reactance is very larger than R, the input voltage can be consider 
equal to the capacitor voltage without any error,, i.e Vc = Vi,

i = (C d/dt  (Vi))R

output voltage is given by:

Vo = iR

Or Vo =(C d/dt  (Vi))R

Vo =RC d/dt Vi

where RC is a constant, and

Hence

Output ∝ d/dt (input)

The output waveform from a differentiating circuit depends upon the time constant and 
the shape f the input signal. Now let us consider some cases:

Input as a square wave:
When the input applied to a differentiating circuit is a square wave, output will consists 
of sharp narrow pulses as shown in Fig. 4(c). During the OC part of the input wave, it 
amplitude changes abruptly and hence the differentiated wave will be sharp narrow 
pulse. However, during the constant portion CB of the input signal, the output will be 
zero, because the derivative of a constant is zero.

Inputas a Saw-tooth Wave:
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When the input applied to a differentiating circuit is a saw-tooth wave, output will be a 
rectangular wave as shown in Fig. 5 during the portion OA of the input signal, its 
amplitude changes at a constant rate and, therefore, the differentiated wave has a 
constant value for each constant rate of change.

Figure 5: Input as Sawtooth Wave

During the portion AB of the input wave, the change is less abrupt so that output will 
be very narrow pulse of rectangular form. Thus when a sawtooth wave is applied to a 
differentiating circuit, the output consists of a succession of rectangular wave of equal 
or unequal duration depending upon the shape of the input signal.

Input as a Triangular Wave:
When the input applied to a differentiating circuit is a triangular wave, output will be a 
square wave as shown in Fig. 6

Figure 6: Input as Triangular Wave

Whenever the slop of the input voltage abruptly changes, the circuit output takes 
certain finite time to reach to its steady state level. It may be observed that smaller the 
value of time constant of the differentiating circuit, lesser will be the time taken by its 
output to reach to its steady state level. However, a smaller time constant reduces the 
amplitude of the output voltage.

Applications:
Some important applications of a differentiating circuit are given as under:
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• To generate a square wave from a triangular wave input.
• To generate a step from a ramp input.
• To generate a series of narrow pulses called spikes from the rectangular or 

square waveform. The pips are used as trigger pulses or synchronization 
pulses in circuits used in television and cathode ray oscilloscopes.

RC Feedback Oscillators∠

Up

RC Low-pass Filter Circuit ∠
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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.
Q. 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.
Q. 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.
     Q.   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, is 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?
     Q.   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.   Yes.
     Q.   And you signed that declaration?
     A.   Yes, I did.
     Q.   How did you prepare those declarations?
     A.   I reviewed the documents that I was told
to review and I wrote my truthful opinion.
     Q.   Did you type the declarations?
     A.   Yes.
     Q.   The entire declaration you typed?
     A.   There was some review back and forth,
but I typed my original thoughts.
     Q.   Do you recall what edits counsel for MMT
made?
     A.   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 -- I
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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.
Q. 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.
     Q.   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.  I'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

Transcript of Russell Leonard, Ph.D.
Conducted on January 5, 2021 17

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

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
just 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

Transcript of Russell Leonard, Ph.D.
Conducted on January 5, 2021 20

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

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.
     Q.   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 if the step input is
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?
     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 2020-00444?

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
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filter; correct?
     A.   Yes.
     Q.   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 torque 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.
     Q.   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, torque 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 torque 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.  In 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 is 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, air-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 torque output of the
engine for use for motivating the vehicle down the
road let's say, it 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

Transcript of Russell Leonard, Ph.D.
Conducted on January 5, 2021 31

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

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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