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        Videotaped deposition of IGOR EFIMOV,

Ph.D., produced as a witness at the instance of the

Petitioner, and duly sworn, was taken in the

above-styled and numbered cause on Thursday, July

16, 2026, from 10:04 a.m. to 4:37 p.m. Eastern

Time, before Alison C. Webster, RPR, CRR, RMR, RDR,

CSR-6266 (Michigan); License No. 14559

(California); License No. 084.004953 (Illinois);

CSR-12432 (Texas), reported by stenographic method,

via videoconference, pursuant to the Federal Rules

of Civil Procedure and the provisions stated on the

record or attached hereto.
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     DEPOSITION OF IGOR EFIMOV, Ph.D.

         Thursday, July 16, 2026

 

         STENOGRAPHER:  The attorneys

participating in this deposition and the

witness have verified that he is Igor Efimov,

Ph.D.  In lieu of an oath administered in

person, the witness will visually affirm his

testimony in this matter is under penalty of

perjury.

         The parties and their counsel consent

to this arrangement and waive any objections

to this manner of reporting or admissibility

of the transcript.

         Would counsel please state their

appearance and any objections to proceeding in

this manner, starting with scheduling counsel.

         MR. KIM:  Sure, this is Daniel Kim

from Sheppard Mullin on behalf of Petitioners

Samsung Electronics Co Ltd and Samsung

Electronics America Inc.

         MR. HOLT:  Good morning.  This is
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    Benjamin Holt from Nixon Peabody on behalf of
    Patent Owner Omni MedSci Inc.
         STENOGRAPHER:  Thank you.
         Hearing no objections, Dr. Efimov,
would you please raise your right hand.
         Do you swear or affirm the testimony
you are about to give in this matter will be
the truth, the whole truth, and nothing but
the truth?
         DR. EFIMOV:  I do.
         STENOGRAPHER:  Thank you.
         You may proceed.
            IGOR EFIMOV, Ph.D.,
was thereupon called as a witness herein, and
after having first been duly sworn to testify
to the truth, the whole truth and nothing but
the truth, was examined and testified as
    follows:
             MR. KIM:  Good morning, Dr. Efimov.
             THE WITNESS:  Good morning.
                    EXAMINATION
BY MR. KIM:
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Q.  Can you please state your full name for the
    record?
A.  My name is Igor Efimov.
Q.  Thank you.  And you are here to testify based
    on your declaration submitted in
    IPR2025-01250, IPR2025-01251, IPR2025-01252,
    and IPR2025-01254.  Correct?
A.  This is correct.
Q.  Is it okay to call those four IPRs together as
    "IPRs" throughout this deposition?
A.  That's fine.
Q.  Okay.  For these IPRs, are you retained by
    Omni MedSci?
A.  Yes.
Q.  When were you retained for these IPRs?
A.  I think it was October or November of last
    year.
Q.  October or November of 2025?
A.  Correct.
Q.  Okay.  What did you do to prepare for this
    deposition?
             MR. HOLT:  I'll just caution the
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    not to reveal any privileged work product or
    communications.
A.  Like I said, I reviewed my declarations again
    and prior art documents, related patents, and
    related documents.
BY MR. KIM:
Q.  When you say "related documents," what do you
    mean?
A.  Well, for example, compiled tables with
    evidence of copying by Samsung, which are
    provided as exhibits.
Q.  When you say "compiled tables," are those
    submitted in these IPRs?
A.  Yes.  And they are cited extensively in my
    declarations.
Q.  Do you recall the exhibit numbers for those
    compiled tables?
A.  Oh, no, I don't.
Q.  Okay.  What did the compiled tables look like?
             MR. HOLT:  Objection.  Form.
A.  So these are documents of each -- one or two
    or 300 pages, there are four documents, each
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    witness not to reveal any privileged
    information.
A.  Yes, I read the documents again.  This is an
    extensive release of documents.  I read also
    prior art, looked at the evidence of copying,
    and we had a few days of preparations with
    attorneys.
BY MR. KIM:
Q.  Okay.  When you say "a few days," how many
    days?
A.  It was three days.
Q.  Okay.  And --
A.  Not complete days.
Q.  And how many hours would that be?
A.  I didn't calculate.  I would say maybe 24.
Q.  And who are the attorneys that you met with?
A.  They are present here, both of them, Benjamin
    Holt and Angelo Christopher.
Q.  Okay.  Outside the meeting with your counsel,
    what did you do to prepare for this
    deposition?
             MR. HOLT:  I'll caution the witness
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    related to one of the patents, and there is a
    list of specifications of claims and
    corresponding evidence.  It's nonconfidential
    evidence from -- basically available from the
    Internet or publications.
BY MR. KIM:
Q.  Did you prepare the compiled tables yourself?
A.  No, it was provided to me by the attorneys at
    the time of working on the declarations.
Q.  Okay.  Dr. Efimov, have you been deposed
    before?
A.  Yes, I have.
Q.  Have you been deposed for IPRs before?
A.  Yes, I have.
Q.  How many times?
A.  I don't remember exact number, but I would
    say a few.  You know, one hand.  Few times.
Q.  I will assume that you are aware of the basic
    rules, but I will still go through them just
    so that we're on the same page.
A.  Yeah, I know basic rules, but it would be
    helpful here if you remind me of them.
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Q.  Okay.  So throughout this deposition I will
    ask you questions that you will need to answer
    to.  Please let me know if you don't
    understand any of my questions.  I will try to
    rephrase.
A.  Understood.
Q.  And when you answer, please answer verbally
    and clearly so that we have a clear
    transcript.
A.  Also understood.
Q.  And if you need a break, just let me know.
    Unless there's a question pending, I'll try to
    take a break.  And I'll also try to take a
    break every hour.
A.  Yes.  Thank you.
Q.  Where are you sitting right now?
A.  I'm sitting on the 52nd floor of 70 West
    Madison Street building, which is essentially
    building where Nixon Peabody company is
    located.  I'm in Chicago.
Q.  Okay.  So you are sitting in Nixon Peabody's
    office in Chicago.
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    connected through Safari -- no, I'm sorry,
    I'm actually connected through Zoom
    Workplace.
Q.  Okay.  So the software is not open?
A.  It's open now, but let me close it.  I hope
    Google not shut down.  No, I'm still okay.
    Yeah, I closed the Safari.
Q.  Okay.  Thank you.
A.  I only have Zoom application open and the
    screen from Zoom Workplace.
Q.  Great.  Thank you.
A.  The Google connection, yeah.
Q.  Okay.  I would ask that you do not open any
    applications other than Zoom throughout the
    deposition today.
A.  Well, I will have to open power -- Adobe
    Acrobat --
Q.  Correct.
A.  -- when you provide me with PDF.
Q.  Correct.  That was going to be my next
    sentence, but thank you for saying that.
             So other than the Zoom and the PDF --
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A.  Correct.
Q.  Okay.  Who's there in the office with you
    right now?
A.  Well, like I said, Benjamin Holt, who's
    currently to my right, and Angelo Christopher
    who is in the room as well.
Q.  Okay.  If anyone else enters the office or
    room, can you let me know that they're
    entering?
A.  Will do.
Q.  Okay.  Do you currently have any application
    other than this Zoom open in your computer?
A.  I have -- let me see...
             I have -- so this -- so this Zoom is
    open through the Safari browser.
Q.  Okay.
A.  And I also have note-taking.  I can close it.
Q.  Okay.
A.  I will close it, yes.  That's it.
Q.  Okay.  Right now, it's just the Safari
    operating the Zoom application?
A.  Right.  And the Zoom application.  So I
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A.  Uh-huh.
Q.  -- I would ask that you do not open any other
    applications.
A.  Understood.  Unless you ask me to.
Q.  Great.  Thank you.  Do you have any questions
    so far?
A.  No, everything is clear.  Thank you.
Q.  Great.  Dr. Efimov, you have a Ph.D. degree.
    Correct?
A.  Correct.
Q.  When did you receive your Ph.D. degree?
A.  I received my -- my defense was in 1991 on
    25th of December, and then -- and then there
    was approval process.  I received it in the
    former Soviet Union, and so I was conferred
    to -- in March, I believe, 1992.
Q.  Thank you.  And you are currently a professor
    of biomedical engineering and professor of
    medicine at Northwestern University.  Correct?
A.  Correct.  In Chicago.
Q.  And how long have you been a professor?
A.  I moved to Chicago to Northwestern in 2022.
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Q.  Okay.  And before 2022, where were you?
A.  I was in Washington, D.C.  I was on the
    faculty of the George Washington University,
    where I served as the founder and chairman of
    the Department of Biomedical Engineering for
    five years, and then I was also endowed chair
    professor in biomedical engineering.
Q.  Okay.  And you said "for five years," so that
    would be between 2017 through 2022?
A.  No, it -- so it was from January 2015 to --
    through five years, which would be December
    '19, I believe, if I -- my math is correct.
    And then I -- I stepped down as a chairman
    after five years, which was my commitment to
    five years, and I continued serving as a
    regular endowed chair professor.
Q.  Okay.
A.  Two more years before moving to Northwestern.
Q.  Okay.  And before January 2015, where were
    you?
A.  I served for 11 years as a professor of
    biomedical engineering at Washington
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Q.  So you are familiar with optical physiological
    measurement devices.  Correct?
A.  Yes, correct, and I have patents in this
    space, and I -- I published over 300 papers.
    Many of them are on that subject.
Q.  What are the common types of optical
    physiological measurement devices?
             MR. HOLT:  Objection.  Form.
A.  Well, it's a general question.  I have
    courses on that.  I can speak about it for
    many hours, obviously.  So I have a couple of
    books as well.  But, basically, physiology,
    cardiovascular physiology in particular, both
    in the basic research laboratory as well as
    in the clinical settings, is assessed using
    various physical principles based on physics
    including electrical principles [ph], signal
    sensing, electrical signal sensors,
    electrocardiogram, for example.
             You sense mechanical parameters such
    as contractility, pulse wave within the blood
    vascular system, motion of the heart, and
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    University in St. Louis, Missouri, but also I
    was professor, secondary appointments
    professor in several more departments
    including radiology, medicine -- medicine,
    some other -- I already forgot.  Several
    departments.
Q.  Okay.  So that would be between probably two
    thousand --
A.  '04, 2004 and 2015.
Q.  Great.  And during your tenure, what has been
    the -- what has been your field of expertise?
A.  So my entire research career since, I would
    say, 1992, when I moved to the United States
    from the Soviet Union, I was focusing on
    optical methods of studying cardiovascular
    function using various optical methods,
    developing instrumentation, light sources,
    software, and studying pathological
    mechanisms of heart disease, vascular
    disease, which lead to sudden cardiac death,
    heart failure, coronory disease, and various
    other types of cardiovascular disease.

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

there are sensors for mechanical sensing like
force of contraction or strain.  Again, there
is a whole host of sensors on that.
         And then there is also -- there are
means for chemical sensing so we can sense
various molecules using chemical sensors, for
example, or optical sensors.
         And finally, there are optical means.
So in many of these parameters I mentioned,
both electrical, mechanical, as well as
chemical, all these parameters, through
intermediate principles based in -- grounded
in physics and in chemistry, can be measured
optically because electrophysiology,
electrical fields, mechanical contraction,
chemical signatures, all of that through
intermediate -- intermediary molecules like,
for example, hemoglobin, can be measured
optically.
         And that's essentially what
optical -- I called it optical cardiography.
So optical cardiography deals with measuring
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    physiology of cardiovascular system in this
    case, but could also be applied to other organ
    systems like brain, for example.  It measures,
    basically, physiology through optical means.
BY MR. KIM:
Q.  Okay.  Can you give me some common examples of
    optical physiological measurement devices?
             MR. HOLT:  Objection.  Form.  Scope.
A.  Well, it's a very general question.  So I can
    give you example, for instance, what I have
    developed specifically.  So, for instance,
    there are molecules in our cells which are
    present all the time.  They are called
    endogenous fluorophores.  And I can spell it,
    if necessary, or we can type.
             Basically, these molecules are
    present in our body, but they also have
    optical properties.  They change their
    spectrum, their absorption or emission
    spectrum based on their quantity or functional
    state.  And you can basically shine light on
    some part of the body or isolated constituents
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    all optical physiological measurement systems?
             MR. HOLT:  Objection.  Form.  Scope.
A.  Again, it's -- most of the systems are like
    that, but there are also variances.  For
    example, there are exponents [ph] of those
    methods like photoacoustic tomography, for
    instance.
             In this case you're delivering light,
    but light will increase temperature of sample
    which will create pop of [ph] sound and you
    collect back sound, not light.  It still will
    go under, essentially, optical cardiography
    umbrella, but it will slightly deviate from
    standards where you shine light and you
    collect light.
             In this case, you shine light but you
    collect ultrasound back, so basically there
    are differences.
             But in general, you're correct, most
    principles are based on shining light of
    specific spectral characteristics and taking
    it back basically again of whatever spectral
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    such as blood or isolated cells or tissue, and
    then collect light which is being emitted by
    tissue or scattered by tissue, and from that
    signal, optical signal, converted of course
    later from optical to electrical and then to
    digital, you can derive quantitatively measure
    of quantity of that particular substance you
    are looking at or particular function.  Like,
    for example, electrical field in case of
    electrocardiogram or mechanical contraction in
    case of contractility or many other
    physiological principles.
             But all of them, in optical
    cardiography, are under the same umbrella.
    You basically deliver light and you collect
    light back and the collected light will give
    you this information if properly sampled and
    analyzed.
BY MR. KIM:
Q.  So the last bit about delivering light,
    collecting light back, and generating signal
    from the captured light, is that common across
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    characteristics, depending on the parameters.
Q.  Okay.  And the same principle is used in pulse
    oximeters.  Correct?
A.  In general, yes.  But, again, like in example
    with acoustic tomography, each specific
    molecule in this case, oxygen,
    deoxyhemoglobin, has very specific spectral
    characteristics, so you have to design very
    specifically light source color and detector
    system, then processing of signals.  In order
    to get a decent signal, you have to basically
    be very mindful how you design all of that.
Q.  Okay.  For physiological measurement devices,
    LEDs were commonly used before 2012.  Correct?
             MR. HOLT:  Objection.  Form.  Scope.
A.  So when I started my career in 1992 as
    a doctoral researcher at the University of
    Pittsburgh LEDs were not used yet, so we used
    different light sources.  There is a whole
    family of light sources such as tungsten
    halogen lamps, lasers were available, some
    more specialized lamps like mercury lamps,
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    et cetera, and then later LEDs were
    introduced and they became, indeed, common.
    The exact year, it depends on the
    application, depends on what was available.
             Not every wavelength initially was
    available.  I believe blue LEDs were not
    immediately introduced, so it was a process,
    but it was becoming common.  And currently in
    our -- in the middle of 2010s, I would say, it
    was already dominant form of light sources.
BY MR. KIM:
Q.  And just to be more precise, before 2012, LEDs
    were known to be used in physiological
    monitoring devices.  Correct?
             MR. HOLT:  Objection.  Form.  Scope.
A.  Generally they were used, but also still,
    like I said, for example for microscopic
    systems which were also optical, obviously,
    systems using the same principles.  Very
    commonly lasers were used, tungsten halogen
    lamps were used, mercury lamps were also
    used, so there are several.
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    ratio," can you explain what that means?
             MR. HOLT:  Objection.  Form.
A.  So signal-to-noise ratio refers essentially
    to quality of recording of any kind,
    biological, physical, physiological.  It
    refers to -- essentially, if you look at the
    signal, there is a useful part of the signal
    and there is essentially a part which comes
    from noise.  You assess -- you measure amount
    of noise, and there are different definitions
    how you actually do that.  Noise depends on
    the particular path.
             On frequency content, it could be
    high frequency, low frequency, and essentially
    what you do, you measure magnitude of signal,
    you measure magnitude of noise depending on
    definition, and you make, essentially, a ratio
    signal divided by noise.  This is in most
    general terms.
BY MR. KIM:
Q.  And before 2012, it was known in the art to
    increase signal-to-noise ratio of an optical
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             It depends on the application because
    for specific molecules you might need a very
    specific, very narrow band wavelength.  In
    this case you would rely on laser, for
    example, or mercury lamp which happened to
    have this particular wavelength.
BY MR. KIM:
Q.  Okay.
A.  So you have to be specific on the -- on the
    design.
Q.  So the question was not whether it was common.
    I asked whether it was known to be used in
    physiological monitoring devices before 2012.
A.  Yeah, it was known.
Q.  Okay.  And before 2012, detectors such as
    photodiodes were also known to be used in
    physiological monitoring devices.  Correct?
             MR. HOLT:  Objection.  Form.
A.  Photodiodes were known, yes.  I used them in
    '92.
BY MR. KIM:
Q.  Okay.  And when we say "signal-to-noise
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    signal by increasing light intensity.
    Correct?
             MR. HOLT:  Objection.  Form and
    scope.
A.  Well, again, it depends on application.  In
    some cases, in fact, this would be
    detrimental.  You can think of increasing
    light intensity would lead, in some cases, to
    saturating your sensor to essentially degrade
    your signal-to-noise ratio.  You have to be
    very careful how you deal with it.
BY MR. KIM:
Q.  Okay.  But it was still known in the art to
    increase signal-to-noise ratio of an optical
    signal by increasing the light intensity
    before 2012.  Correct?
             MR. HOLT:  Objection.  Form.  And
    scope.
A.  I would say optimizing would be a more
    precise definition.  In some cases
    increasing, in some cases decreasing, but
    optimizing would be -- is best definition.
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BY MR. KIM:
Q.  Let's forget about optimization for now.  I'm
    just asking whether it was known in the art to
    increase a signal-to-noise ratio by increasing
    the light intensity before 2012.
             MR. HOLT:  Same objections.
A.  And again I would say the same answer, that
    it depends on application.  In some cases
    increasing intensity will be helpful, in some
    cases it will not be helpful.
BY MR. KIM:
Q.  Again, that's not the question I asked.  Let
    me -- let me ask the question again.
             Before 2012, it was known in the art
    to increase the signal-to-noise ratio by
    increasing the light intensity being used in
    physiological monitoring devices.  Correct?
             MR. HOLT:  Objection to form and
    scope.
A.  Well, like I said, again, I already answered
    this question.  It depends.  You cannot be
    generic about it because for a specific
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    before 2012 to increase signal-to-noise ratio
    by increasing the light intensity of the pulse
    oximeter?
             MR. HOLT:  Objection to form and
    scope.
A.  So, again, I can think of examples where
    increasing light intensity beyond certain
    threshold would be detrimental.  It will
    saturate the sensor and you will not get
    improvement in signal-to-noise ratio.
BY MR. KIM:
Q.  Again, I'm not asking for an example.  I'm
    asking whether the concept of increasing the
    signal-to-noise ratio by increasing light
    intensity was known in the art before 2012.
             MR. HOLT:  Objection.  Form.  Scope.
A.  That is one of the approaches but, like,
    again, it -- depending on the design.
BY MR. KIM:
Q.  Again, I'm not asking for a process and I'm
    not asking for a design.  I'm asking whether
    the concept of increasing signal-to-noise
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    application you have to design properly the
    relation between light intensity of light
    source and your sensitivity of your sensor.
    So in some cases it would be helpful, in some
    cases it will not be helpful.
BY MR. KIM:
Q.  Again, I'm not asking whether it would be
    helpful in all the instances.  I'm just asking
    whether it was known in the art to increase
    the signal-to-noise ratio by increasing light
    intensity before 2012.
             MR. HOLT:  Same objections.
A.  Well, again, you have to give me more precise
    example, in what particular sensor, because I
    can essentially think of some in which it
    will not be helpful.
BY MR. KIM:
Q.  Let's use pulse oximeter as an example, and
    let's assume that the initial light intensity
    is very low.
A.  Uh-huh.
Q.  And in that instance, was it known in the art
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    ratio by increasing the light intensity was
    known in the art before 2012.
             MR. HOLT:  Same objections.
A.  Same answer.  Basically, like I said, you
    cannot take this concept in isolation.  It
    has to be for a specific application for
    specific design.  And you have to understand
    that increasing intensity beyond certain
    threshold is detrimental.
BY MR. KIM:
Q.  So was it known in the art before 2012 that
    increasing light intensity before the
    threshold you mentioned could increase the SNR
    or signal-to-noise ratio?
             MR. HOLT:  Objection.  Form.  Scope.
A.  For some applications, yes.  For some, no.
BY MR. KIM:
Q.  What are the applications that the
    signal-to-noise ratio would increase?
             MR. HOLT:  Objection.  Form.  Scope.
A.  Well, for example, in case of what I
    mentioned, electrocardiography, so you
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    measure transmembrane potential using
    voltage-sensitive dye where, basically,
    molecule changes spectral characteristics
    based on changes in transmembrane potential
    in the cell, and you can sense it optically.
             So within certain range if you
    increase intensity it will be helpful, but if
    you exceed certain threshold it will not be
    helpful, so you have to be very careful.
             MR. KIM:  I'm going to show you a
    document that has been marked as 1008 in
    IPR2025-01250.
             THE WITNESS:  Okay.
             ENTERED INTO THE RECORD:
             PREVIOUSLY MARKED IPR2025-01250
             EXHIBIT 1008
             10:30 a.m.
             MR. HOLT:  Counsel, can you share
    that document in the Chat as well, please?
             MR. KIM:  I think it's already there.
             MR. HOLT:  Oh, yeah.
BY MR. KIM:
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    this document is?
A.  Yeah.
Q.  Okay.
A.  In general terms, yes.
             MR. KIM:  If we can go to page 26.
A.  Okay.  26 of the document -- it's the same as
    PDF, yes.
BY MR. KIM:
Q.  Give me one second.  My PDF just froze.
             Okay.  If you look at the sentence
    right below the subparagraph Section C, it
    reads, "Claim 13 further requires the light
    source to be configured to increase
    signal-to-noise [ratio] by increasing a light
    intensity of at least one of the plurality of
    semiconductor sources."
             Do you see that?
A.  Yes, I do.
Q.  And the next sentence reads, "Petitioner
    demonstrates how Lisogurski's LED-based light
    source 130/316 meets this limitation."
             Do you see that?
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Q.  Yeah, once you download the document, please
    let me know, Dr. Efimov.
A.  I will place it on desktop.  Yeah, and I
    opened it.  It let me open it, and nothing --
    I have the preview open, but I will open in
    Adobe Acrobat.  I opened it.
Q.  Okay.  Have you seen this document before?
A.  Can you remind me the reason -- I mean, I
    studied so many documents.  Is it on the list
    of my previously studied documents?  It looks
    familiar.
Q.  So you do not recall whether you've seen this
    document before?
A.  Like I said, I studied probably 100
    documents.  I don't remember every single one
    of them.  But I do recall studying documents
    for Apple case.
Q.  Okay.  So this is the final written decision
    issued by the Court in an IPR that involved
    United States Patent Number 9,651,533.
A.  Okay.
Q.  Does that refresh your recollection as to what
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A.  Yes, I do.
Q.  So the Board found that increasing
    signal-to-noise ratio by increasing a light
    intensity of at least one of the light sources
    was known in the art.  Correct?
             MR. HOLT:  Objection.  Form.
A.  So decision says, yes.
BY MR. KIM:
Q.  Do you disagree with this decision?
             MR. HOLT:  Objection.  Form.
A.  Well, I take it into consideration, yes.
BY MR. KIM:
Q.  When you say you "take it into consideration,"
    does that mean you agree with the Board's
    decision or disagree with the Board's
    decision?
             MR. HOLT:  Objection.  Form.
A.  Can you please show me the Exhibit 101 [sic],
    page 30, 56 through 58, to remind myself?
BY MR. KIM:
Q.  I do not have the document with me.  But I'm
    asking, looking at the Board's decision, do
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    you agree or disagree with the decision?
             MR. HOLT:  Objection.  Form.  Scope.
A.  Well, it -- I included it in my analysis,
    this decision.
BY MR. KIM:
Q.  I'm asking about your opinion sitting here
    today.
             MR. HOLT:  Same objections.
A.  So Lisogurski states below here it teaches
    that "'the intensity of light source 130 and
    the timing of when light source 130 is turned
    on and off' is controlled by a light drive
    signal that 'increase[s] the brightness of
    the light sources in response to...noise to
    improve the signal-to-noise ratio.'"
             So this is Exhibit 1011.  Do you have
    this one?  Can I look at that one?
BY MR. KIM:
Q.  Before we go there, I'm asking if you agree
    with the Board's decision or not.
             MR. HOLT:  Objection.  Form.  Scope.
A.  Well, like I said, I take it into
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             MR. KIM:  And if we can have the
    exhibit available on the Chat, that would be
    great.
             ENTERED INTO THE RECORD:
             PREVIOUSLY MARKED IPR2025-01250
             EXHIBIT 1025
             10:37 a.m.
             THE WITNESS:  Not yet available,
    right?
             MR. HOLT:  We're still waiting on it
    in the --
             PLANET DEPOS TECH:  Counsel, would
    you like me to prioritize the Chat over the
    screen share?  Because it takes me a second.
             MR. KIM:  Yeah.
             PLANET DEPOS TECH:  Okay.  It should
    be in the Chat now.
             MR. KIM:  Thank you.
A.  Yeah, I have it open.
BY MR. KIM:
Q.  Okay.  So this is the Lisogurski reference
    that was identified in the Board's decision
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    consideration in my analysis.
BY MR. KIM:
Q.  I don't think that answers my question.  I'm
    asking whether you agree or disagree with the
    Board's decision here in Exhibit 1008.
A.  I do not dispute --
             MR. HOLT:  Same objections.
A.  I do not dispute Board's decision.
BY MR. KIM:
Q.  So you agree with it.
             MR. HOLT:  Same objections.
A.  No, I said I do not dispute.
BY MR. KIM:
Q.  What's the difference between not disputing it
    and agreeing with it?
A.  Well, I have to look for those references and
    you unfortunately cannot provide it to me.
Q.  Okay.  I'm going to show you a document that's
    been marked as Exhibit 1025 in IPR2025-01250.
A.  Can I close this one or keep it open?
Q.  I would keep it open for now.
A.  Okay.
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    that we just looked at.  Correct?
A.  Correct.
Q.  And have you reviewed this reference?
A.  Yes, thoroughly.
Q.  And you reviewed this reference in forming
    your opinion.  Correct?
A.  Correct.
Q.  So you wanted to take a look at this
    reference.  Which portion of the reference did
    you want to take a look at?
A.  Let me look at the previous one.
             Which one -- which exhibit number in
    this decision should I refer to, 101 [sic]?
Q.  That should be 1011.
A.  Oh, 1011.  Okay.  I have to examine 1:19-21.
Q.  The Board's first cited portion is in column
    9, lines 50 through 52.
A.  Which page is this?  There are so many
    figures.
Q.  Column 9, that's on page 37 of the PDF on the
    left side of the column --
A.  Uh-huh.
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Q.  -- lines 50 to 52.
A.  50 to fifty...
             Yeah, this was the citation I read
    before, is, "The system may increase the
    brightness of the light sources in response to
    the noise or to improve the noise-to-signal
    ratio."  Yeah.
Q.  Okay.  Now, having read the disclosure in
    Lisogurski, do you agree with the Board's
    decision?
             MR. HOLT:  Objection.  Form.  Scope.
A.  Yeah, I -- my understanding is this patent
    owner does not dispute this, yes, as well.  I
    agree.
BY MR. KIM:
Q.  Okay.  I wasn't asking about what the patent
    owner does or did.  I was asking about your
    opinion.
A.  Yeah, I agree.
Q.  So let me ask you the question again.  Before
    2012, it was known in the art to increase
    signal-to-noise ratio of an optical signal by
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BY MR. KIM:
Q.  I'm not asking about what you wrote in your
    declaration.  I'm asking about your knowledge.
             MR. HOLT:  Same objections.
A.  Like I said, I don't remember exact dates.
    It was around that time, but I don't
    remember.  It was '12 or before or after.
BY MR. KIM:
Q.  Okay.  Why don't we go back to Exhibit 1008 in
    IPR2025-01250.
A.  It's 108 [sic], right?
Q.  1008.
A.  Yeah, okay.  Which page?
Q.  Same page, 26.
A.  Okay.
Q.  Under subheader D, it reads, "Claim 13 further
    requires the light source to be configured to
    increase signal-to-noise ratio by increasing a
    pulse rate of at least one of the plurality of
    semiconductor sources."
             Do you see that?
A.  Yes, I do.
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    increasing light intensity.  Correct?
             MR. HOLT:  Objection.  Form.  Scope.
A.  Again, like I said, it has to be applied to a
    specific design, but it is one of the
    techniques, yes.  It was known.
BY MR. KIM:
Q.  Okay.  And before 2012, it was also known in
    the art to increase signal-to-noise ratio of
    an optical signal by increasing pulse rate of
    a light source.  Correct?
             MR. HOLT:  Objection.  Form.  And
    scope.
A.  Again, can you please refer me to my
    declaration on that?
BY MR. KIM:
Q.  I'm asking about your opinion and your
    knowledge.
A.  Well, like I have --
             MR. HOLT:  Objection.
A.  I have to refresh my memory.  I cited
    foundation documents.  I don't remember off
    the top of my head specific dates.

44
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22

Q.  And then the last sentence of the paragraph,
    it reads, "We address Petitioner's contentions
    below, and notwithstanding Patent Owner's
    arguments to the contrary, find Petitioner
    demonstrates how Lisogurski alone, or in
    combination with Carlson, teaches or suggests
    the pulse rate limitation."
             Do you see that?
A.  I do.
Q.  Okay.  Do you disagree with the Board's
    decision here?
             MR. HOLT:  Objection.  Form.  Scope.
A.  Again, can I please look at Lisogurski
    relevant part?
BY MR. KIM:
Q.  Sure.  You can -- you can turn to Lisogurski.
A.  So this is at 212 [sic]?
Q.  1025.  That was the exhibit that I shared with
    you.
A.  Okay.  I still would like to refresh my
    memory by looking at my declaration, please.
Q.  I'm just asking about your knowledge and your

Transcript of Igor Efimov, Ph.D. 11 (41 to 44)

Conducted on July 16, 2026

PLANET DEPOS
888.433.3767 | WWW.PLANETDEPOS.COM

 
 

IPR2025-01254 Page 12



45
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22

    impression after reading this opinion.  We'll
    get to your declaration later.
             MR. HOLT:  Same objections.
A.  Why can I not look at it now?
BY MR. KIM:
Q.  I'm just asking about your opinion as you're
    sitting here today.
A.  Well, my opinion is --
             MR. HOLT:  Objection to scope.
             STENOGRAPHER:  Dr. Efimov, I just
    need you to let Mr. Holt make his objections.
    I can't hear both of you when you're talking
    at the same time.
             And so please repeat the objection
    and the answer.
             THE WITNESS:  I apologize.
             MR. HOLT:  The objection was to
    scope.
             STENOGRAPHER:  Yeah, just give a
    little pause so that I can make sure I'm
    getting everything, please.
             THE WITNESS:  All right.
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A.  It says "more...reliable physiological
    information."  It doesn't say signal-to-noise
    ratio.
BY MR. KIM:
Q.  You testified earlier that signal-to-noise
    ratio is in relation to the accurate
    measurement, but now you're saying that they
    have no relevance?
             MR. HOLT:  Objection.  Form.
A.  It's one of the measurements.  Like I said
    before, there is also other information
    included, for example, waveform.  Waveform is
    not necessarily related to signal-to-noise
    ratio.  So in this case, "more accurate and
    reliable physiological information" could be
    interpreted in both ways.
BY MR. KIM:
Q.  Can there be a more accurate measurement with
    lower signal-to-noise ratio, then?
             MR. HOLT:  Objection.  Form.
A.  Depending on waveform, yes.
BY MR. KIM:
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A.  Yes, I would like to look at my declaration,
    please.
BY MR. KIM:
Q.  We'll get to that later.
             If you can go to column 33 that's on
    page 49 of Exhibit 1025, which is Lisogurski.
A.  I'm sorry, column what?
Q.  Column 33.  That's on page 49.
A.  49?  And the line number?
Q.  Line number 56 through 58.
A.  Yeah, it says, "For example, in a continuous
    non-invasive blood pressure measurement where
    the pulse transit time is used in
    calculations, increasing the sampling rate
    for a portion of the cardiac cycle may result
    in more accurate and reliable physiological
    information."
Q.  Okay.  Now, having read that and also having
    seen the Board's decision, do you agree with
    the Board's decision or not?
             MR. HOLT:  Objection.  Form and
    scope.
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Q.  Okay.  So you are disagreeing with the Board's
    decision that increasing the signal-to-noise
    ratio by increasing pulse rate was known in
    the art before 2012?
             MR. HOLT:  Objection.  Form.  Scope.
A.  Like I said, again, it depends on the
    application, so it's not generic notion.
BY MR. KIM:
Q.  As the Board found, Mr. Lisogurski teaches
    increasing signal-to-noise ratio by increasing
    pulse rate.  Do you disagree with the finding?
             MR. HOLT:  Same objections.
A.  It says sampling rate, not pulse rate.
BY MR. KIM:
Q.  That wasn't the question I asked.  Do you
    disagree with the Board's finding that
    Lisogurski teaches increasing signal-to-noise
    ratio by increasing pulse rate?
             MR. HOLT:  Same objections.
A.  Is this the only instance where the Board is
    basing their opinion on?  This says
    increasing sampling rate, not pulse rate, and
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    this could be different.
             Pulse rate refers to pulses of light
    and measurements during those pulses.
    Sampling rate could refer to different.  So
    you can basically have number of regions using
    the same pulse increased, so this is different
    from pulse rate.
BY MR. KIM:
Q.  So you disagree with the Board's decision?
             MR. HOLT:  Objection.  Form.
A.  I have different opinion.
BY MR. KIM:
Q.  So you disagree with the Board's decision.
             MR. HOLT:  Same objections.
A.  I -- again, if you point me to another
    instance where it says pulse rate, I
    would change my opinion.  But this says
    sampling rate.
BY MR. KIM:
Q.  So as a general matter, the Board's finding
    doesn't have any importance to you; is that
    your testimony today?
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    Board's decision that Lisogurski discloses
    increasing signal-to-noise ratio by increasing
    pulse rate?
             And I'd like to remind you that you
    testified that you viewed Lisogurski in
    reviewing your opinion -- in forming your
    opinion.
             MR. HOLT:  Objection to form and
    scope.
             And I just want to remind counsel
    that we are limited in scope in this
    proceeding to the declarations that Dr. Efimov
    has submitted, and he's asked several times
    now to be directed to relevant portions of his
    declaration.
             MR. KIM:  I understand, and this
    falls well within the scope of his
    declaration.
A.  Do we have a question?
BY MR. KIM:
Q.  Yes.  Do you agree or disagree with the
    Board's decision that Lisogurski discloses
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             MR. HOLT:  Objection.  Form.
A.  No, it's not true.  I rely on the Board's
    decision, but in some cases I have my own
    opinion.
BY MR. KIM:
Q.  And this is an instance where you have your
    own opinion that increasing signal-to-noise
    ratio by increasing pulse rate was not known
    in the art before 2012?
             MR. HOLT:  Objection to form and
    scope.
A.  No, it's not --
             THE WITNESS:  Sorry.
A.  It's not my -- what I said.  I said that
    sampling rate and pulse rate are different
    things.  Based on just sample rate increase,
    it doesn't necessarily mean pulse rate.
BY MR. KIM:
Q.  I get that sampling rate and pulse rate could
    be different, but that's not the question I
    asked, again.
             Do you agree or disagree with the
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    increasing signal-to-noise ratio by increasing
    pulse rate?
A.  I would like to review my declaration.
             MR. HOLT:  Objection to form and
    scope.
             MR. KIM:  Okay.  Why don't we take a
    five-minute break.
             THE WITNESS:  Okay.
             (Off the record at 10:51 a.m.)
             (Back on the record at 11:03 a.m.)
BY MR. KIM:
Q.  Welcome back, Dr. Efimov.
A.  Thank you.
Q.  Before 2012, it was known in the art to
    synchronize the detection system to the light
    source of a physiological monitoring device.
    Correct?
             MR. HOLT:  Objection.  Form.  Scope.
A.  Again, it would be helpful if I can look at
    my declaration on that subject.
BY MR. KIM:
Q.  Okay.  I'm going to show you a document that's
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    been marked as Exhibit 2043 in IPR2025-01250.
A.  Is it in the Chat?  Okay.
             PLANET DEPOS TECH:  Yeah, it takes
    time to upload, so just going forward, expect
    at least 20, 30 seconds.  Thank you.
             THE WITNESS:  Uh-huh.
             MR. HOLT:  And since this is the
    confidential version of Dr. Efimov's
    declaration under the protective order and the
    IPR, let's go ahead and designate the
    transcript as confidential under the
    protective order as well.
             MR. KIM:  No objections.
             ENTERED INTO THE RECORD:
             PREVIOUSLY MARKED IPR2025-01250
             EXHIBIT 2043
             11:04 a.m.
A.  Okay, I have it open.
BY MR. KIM:
Q.  Okay.  Is this your declaration filed in the
    IPR2025-01250?
A.  Correct.
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Q.  Let's start with this one first.
A.  It's hard to say because there are, as you
    know, four declarations, and they are in many
    parts quite identical.  Like legal grounds,
    for example, are pretty much verbatim, are
    the same, so it's hard to separate.
             I would say that total work on all
    four would be in the -- in the range of
    probably 60 hours, something like that.  So if
    we divide it equally, it will be 15 hours,
    perhaps, per declaration.  But again, many of
    these parts are very similar --
Q.  Okay.
A.  -- across four declarations.  Of course, for
    example, my CV, my professional curriculum
    vitae, is obviously cut-and-paste.  It's the
    same in all four.
Q.  Understood.  Obviously you only have one job
    at a time, so...
A.  No, actually, I have many jobs.
Q.  You're a much better person than I am, then.
             In terms of preparing -- strike that.
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Q.  Did you prepare this declaration on your own?
A.  I wrote it in collaboration with attorneys,
    but I stand by it.  I signed it.
Q.  When you say "in collaboration with
    attorneys," what kind of collaboration are you
    talking about?
             MR. HOLT:  I'll just remind the
    witness not to disclose the substance of any
    privileged communications or work product.
A.  So I am not an attorney, as you know, so
    legal issues, I need to consult from the
    attorneys, so basically legal parts were
    primarily written by attorneys, so with my
    questions, and the other parts I wrote
    drafts.  So we worked together.  And the
    editorial work was also very helpful from the
    attorneys.  But like I said, I revised it, I
    signed it, so I stand by this declaration.
BY MR. KIM:
Q.  Okay.  How many hours did you spend in
    preparing this declaration?
A.  Just this one or all four?
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             You mentioned about the other
    declarations.  I would assume that you're
    referring to the declarations filed in
    IPR2025-01251, -01252, and -01254.  Correct?
A.  Correct.  I think that was the numbers, yes.
Q.  Okay.  And in terms of preparing the
    declarations filed in those IPRs, were they
    any different from your preparation of the
    declaration that you are seeing here that's
    Exhibit 2043 in IPR20450-01250?
A.  I'm sorry, your question is whether or not
    the other declarations are any different?
Q.  Right.  I'm asking whether the other
    declarations filed in any different matter.
A.  I'm not sure I -- you need to clarify the
    question.
Q.  Did you work with counsel to prepare those
    declarations?
A.  Yes, it was the same work process.
Q.  Okay.
A.  And I believe on the same day.
Q.  So, in other words, your attorneys helped you
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    on the legal grounds only and you were working
    on the substantive part of your declaration --
    or those declarations too.
             MR. HOLT:  Objection.  Form.
A.  They also helped to reference citations and
    do the editorial work, so it was a
    back-and-forth.
BY MR. KIM:
Q.  Okay.  But otherwise, everything in all your
    declarations are your opinion and your opinion
    only.
A.  Absolutely.  It's my opinion and I signed it.
    I stand by it.
Q.  Okay.  Let's go to page 74 of your declaration
    here.
A.  So again, when you say 74, it's the PDF 74.
    Right?
Q.  I'm sorry, I meant 74 of your declaration, so
    it's PDF page 77.
A.  77.  Yes, I see.  I have the same page open.
Q.  Okay.  And if you look at paragraph 158, it
    reads, 
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             Do you -- you identified "increasing
    pulse rate to improve SNR," or signal-to-noise
    ratio, as Dr. Islam's proprietary technique.
    So is it your opinion that Dr. Islam invented
    increasing pulse rate to improve
    signal-to-noise ratio?
             MR. HOLT:  Objection.  Form.
A.  Well, I don't see a difference in my answer.
    My answer is that it is covered by the
    patents, by specific claims.
BY MR. KIM:
Q.  So is everything covered by the patent
    proprietary technique?
             MR. HOLT:  Objection.  Form.
A.  It's covered by the patent and should be
    essentially discussed how they can be used.
BY MR. KIM:
Q.  That's not the question I asked.  In order to
    be a proprietary technique, do you need to
    invent the technique?
             MR. HOLT:  Objection.  Form.
A.  In a -- in a sense, it has to be covered by
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     specifically
    identified the following proprietary
    techniques."
             Do you see that?
A.  I do.
Q.  And by "proprietary techniques," do you mean
    that those techniques are owned by Dr. Islam?
             MR. HOLT:  Objection to form.
A.  This means these are essentially covered by
    the patents, yes.
BY MR. KIM:
Q.  And if we go to the next page, page 75 of your
    declaration, you identify "increasing pulse
    rate to improve SNR."
A.  Correct.
Q.  So is it your opinion that Dr. Islam invented
    increasing pulse rate to improve SNR?
             MR. HOLT:  Objection.  Form.
A.  My opinion is that this is covered by the
    patents, the four patents.
BY MR. KIM:
Q.  That's not the question I asked.
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    issued patent, yes.
BY MR. KIM:
Q.  So if it's covered by the issued patent,
    everything is a proprietary technique.  Is
    that your opinion?
             MR. HOLT:  Objection to form.
A.  It is -- it is known because it's already
    published as a published patent.  But it
    is -- it has to be basically utilized by any
    other entity with the agreement of patent
    owner.
BY MR. KIM:
Q.  That's not the question I asked.  I'm asking,
    before it was shown in the patent -- strike
    that.
             So your definition of "proprietary
    technique" is whether it's covered by the
    patent or not?
             MR. HOLT:  Objection.  Form.
A.  So, basically, each of these limitations in
    their combination is covered in the patents,
    and therefore as a --
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BY MR. KIM:
Q.  Again, again, that's not the question I asked.
    I'm asking about your definition of
    "proprietary technique."
A.  Well, I said my definition already three
    times.  If it's covered by the patent, in
    each individual -- and in combination, this
    is basically owned by the patent owner.
Q.  Can you go back to the previous page again?
A.  Sure.
Q.  Your opinion there is that, "For example, 
    
    specifically identify the following
    proprietary techniques."  Correct?
A.  Yeah, if you -- we can go to slide deck.  I
    can point you to in the specific slide.
Q.  We're not there yet.
A.  All right.
Q.  And you identify these individual alleged
    techniques as proprietary techniques of
    Dr. Islam.  Correct?
             MR. HOLT:  Objection.  Form.
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A.  Yeah.
             Yeah, so my understanding is that
    this detection system, the light source, is
    covered by this patent, so --
Q.  That's not the question I asked again.  Was it
    known or not known in the art before 2012 to
    synchronize the detection system to the light
    source?
             MR. HOLT:  Objection.  Form.
A.  For PPG system, it was not.
BY MR. KIM:
Q.  For pulse oximeters, was it known?
             MR. HOLT:  Objection.  Form.
A.  So let me -- let me look again at my
    declaration.
             Yeah, I don't believe it was known
    for PPG systems.
BY MR. KIM:
Q.  I didn't ask about the PPG system.  I asked
    about the pulse oximeters.
             MR. HOLT:  Objection to form.
A.  Pulse oximeter is a PPG system with
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A.  Like I already answered, this individual and
    in combination.  Combination is also very
    important.
BY MR. KIM:
Q.  Forgetting about the combination, can each of
    these techniques be proprietary just because
    they are identified in a patent?
             MR. HOLT:  Objection to form.
A.  It's a -- basically, I cannot forget it.  So
    you can have several known things, but in
    combination could be very important as well.
BY MR. KIM:
Q.  Okay.  Let me ask you again whether
    synchronization of the detection system, the
    light source, was known in the art before 2012
    or not.
A.  Again, here it's -- I don't recall the
    specific year, so you -- you're referring to
    the -- Bullet Point Number 3.  Right?
Q.  There's no number, but that's the --
A.  I mean, just the --
Q.  The third bullet in the list, yes.
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    additional features.
BY MR. KIM:
Q.  Let's go back to Exhibit 1008 in
    IPR2025-01250.
A.  Okay.  I'm there.
Q.  And let's go to page 37 of the PDF.
             Do you see the subheader, "A
    receiver"?
A.  I'm sorry, page 37.  All right.  Yes, I see
    it.
Q.  So subheader F reads, "A receiver."  Right?
A.  Yes.
Q.  And the first sentence of the section reads,
    "Claim 13 further requires the wearable
    measurement device to include a receiver
    configured to receive and process at least a
    portion of the analysis output beam...and
    further configured to be synchronized to
    pulses of the light source."
             Do you see that?
A.  I do.
Q.  The next sentence reads, "Petitioner
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    identifies Lisogurski's detector 140/318 and
    front end processing circuitry 150 in monitor
    104 as the receiver."
             Do you see that?
A.  Yes.
Q.  And if you go to the next page.
A.  I'm sorry, did you say next page?
Q.  Yeah, page 38.
A.  Yes.
Q.  At the bottom, it reads, "Petitioner
    demonstrates how Lisogurski's receiver" meets
    the receiver -- sorry, "receiver and front end
    processing circuitry meets the 'receiver'
    limitations."
             Do you see that?
A.  Yes.
Q.  So the Board found that Lisogurski discloses a
    receiver limitation which includes
    synchronizing a receiver to the light source.
    Do you agree with that?
             MR. HOLT:  Objection.  Form and
    scope.
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A.  So can I answer?
BY MR. KIM:
Q.  Yes, please.
             MR. HOLT:  Same objections.
A.  So I understand what you are referring to as
    a decision of the Board.  If you want my
    opinion, I have to review the evidence.  Like
    in previous case, pulse rate and sampling
    rate, these are different things.  Based on
    the evidence that pulse rate -- I'm sorry,
    sampling rate is increased, it doesn't mean
    pulse rate is increased, so I disagree with
    that.
             Here, I need to also review evidence
    in order to express my opinion.
             MR. KIM:  I move to strike everything
    as nonresponsive.
BY MR. KIM:
Q.  The question wasn't about your opinion,
    Dr. Efimov.  Right?  The question was whether
    the Board found that Lisogurski discloses
    synchronizing the detection system to the
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A.  I have to again review the actual Lisogurski
    evidence.  Like --
BY MR. KIM:
Q.  I'm asking about what you're seeing in the
    Board's decision.  Do you agree or disagree
    that the Board found that Lisogurski discloses
    synchronizing the detection system to the
    light source?
             MR. HOLT:  Same objections.
A.  Well, like I said, I -- if you want my
    opinion, I have to look --
BY MR. KIM:
Q.  Again, please listen to my question.  I'm
    asking what you're seeing in the Board's
    decision.  As we just read, the Board found
    that Lisogurski discloses synchronizing the
    detection system to the light source.
    Correct?
             MR. HOLT:  Counsel, remind you not to
    interrupt the witness when he's answering.
             MR. KIM:  He's not answering my
    question.
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    light source.
             MR. HOLT:  Objection.  Form.  Scope.
A.  The Board found that petitioner demonstrates
    how Lisogurski receiver and front end
    processing circuitry meets the receiver
    limitation.  That's what the Board says.
             Again, if you -- in this case, what
    the language you said, I'm not a lawyer,
    sounds about right, but, again, it's not my
    opinion.
BY MR. KIM:
Q.  Let's say you're analyzing a physical --
    physiological measurement device.  How would
    you confirm that the device actually has an
    LED in it?
             MR. HOLT:  Objection.  Form.  Scope.
A.  So let me rephrase your question.  So how
    would I determine that it has an LED, right?
BY MR. KIM:
Q.  Yes.
A.  And I have physical device.
Q.  Correct.
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A.  Well, the best would be to do teardown, so
    you will take it apart.  This would be the
    best.  Even better if you also have
    schematics.
Q.  Okay.  And how about photodiodes?  How is it
    confirmed that a physical -- physiological
    monitoring device includes a photodiode?
             MR. HOLT:  Objection.  Form and
    scope.
A.  Same answer.  So basically a teardown.  I
    would take it apart.  And even better if you,
    in addition to physical device, you've got a
    schematic.
BY MR. KIM:
Q.  And how is it confirmed that a physical --
    physiological measurement device has a lens?
             MR. HOLT:  Objection.  Form and
    scope.
A.  So again, if you have physical device, I
    would take it apart and look what the
    components are.  And even better if you have
    an actual description of -- schematic of
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    like, for example, a statue made of glass
    serves completely different purpose.  It
    doesn't form a beam for a particular
    application.  In this case, it's not a lens.
             To essentially answer to your
    question if every piece of glass is a lens,
    the answer is, no, not every piece of glass is
    a lens.  It has to form a beam for a
    particular application.
BY MR. KIM:
Q.  Okay.  And we talked about signal-to-noise
    ratio.  How would you confirm -- or how would
    you measure the signal-to-noise ratio of a
    signal captured by a physiological monitoring
    device?
A.  Well, I --
             MR. HOLT:  Objection to form and
    scope.
A.  I already answered this question before, but
    essentially, for every application, first you
    start with what you're measuring, what
    particular parameter you're measuring and how
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    device.
BY MR. KIM:
Q.  Is every piece of glass a lens?
             MR. HOLT:  Objection.  Form.  Scope.
A.  We already had that exchange previously.  Not
    every piece is a lens.
BY MR. KIM:
Q.  And how is it confirmed that a piece of glass
    is a lens?
             MR. HOLT:  Objection.  Scope.  Form.
A.  So my understanding is that the -- there is
    a -- I didn't do specifically a claim
    construction analysis, but I do recall there
    was a construction for -- with beam.  I don't
    remember verbatim but, basically, lens is a
    device forms a beam, delivery of light to a
    specific location, if I remember correctly.
    So, basically, depending on the application
    you have to essentially do experimentation
    and see if lens forms a beam for a specific
    application.
             So you can think of glass object
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    you're measuring, what signal condition is
    included at the front end before you digitize
    it because there is always distributed
    filtering.  Analog filtering is present
    through the capacitance and resistance so
    which already will affect noise.  And then
    you define your noise, you define your
    signal, and then you measure signal and you
    define what is the amplitude of signal based
    on your definition, based on your
    application, and you define similarly what is
    noise and you define amplitude of noise.
             Again, it depends on many parameters.
    It's very specific to specific application.
    And then you'd take a ratio, signal divided
    by -- signal amplitude divided by noise
    amplitude.  So this is your signal-to-noise
    ratio.
BY MR. KIM:
Q.  Okay.  You testified earlier that increasing
    the light intensity of a physiological
    monitoring device does not necessarily mean
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    that the signal-to-noise ratio will increase.
    Do you recall that?
             MR. HOLT:  Objection.  Form.
A.  Yes, I did say that it depends.  Basically
    there is a scenario that if you increase
    intensity too much you can saturate your
    sensor and you will actually degrade
    signal-to-noise ratio.
BY MR. KIM:
Q.  When you say "saturate," can you explain what
    that means?
A.  So sensor has certain range of intensities of
    light in this case, or any sensor, really,
    whatever signal is measured in.  It has
    physical limitations, so it cannot sense
    intensity above certain intensities, so if
    light is too intense it will lead,
    essentially, not to light intensity, but you
    will read maximum capacity of that sensor.
    So that's what's saturation means.
             So you are not sensing real signal,
    you are sensing the maximum to reach this
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    the technique proposed in the patent of
    Dr. Islam.
BY MR. KIM:
Q.  And does increasing the pulse rate of the
    light source in the physiological measurement
    device always increase the signal-to-noise
    ratio?
             MR. HOLT:  Objection.  Scope.  Form.
A.  It's a very broad question, really.  I need
    to -- I didn't analyze about always.  In most
    cases, yes, but I could think of some
    scenarios when it's not the case.  But most
    cases it will increase.  But it will come,
    again, as a tradeoff.  So basically if -- for
    example, if you go to extreme case when you
    don't -- never turn off the light, which
    means your pulse rate is essentially infinite
    it probably will be the best signal possible,
    but it will come at the cost of big energy
    expenditures.  You will deplete your
    batteries very quickly, which is a problem
    for a wearable device.
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    sensor is capable of sensing.  So basically
    you degrade the signal.
Q.  Understood.  Let's say we have not -- or
    strike that.
             Let's say the physiological
    monitoring device has not reached a saturation
    point yet and you increase the signal -- light
    intensity but there are more noise introduced.
             In that case, would the
    signal-to-noise ratio increase?
             MR. HOLT:  Objection.  Scope.  Form.
A.  It again depends.  There is always tradeoff.
    You're right, it could be the case, but it --
    so basically we increase light intensity if
    you are not at situation level.  You
    presumably increase signal.  You could also
    presumably increase noise.  But it all
    depends on which particular parameter you are
    using.
             And presumably, you know, the ratio
    between the signal amplitude and noise
    amplitude is improving, so that's essentially
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             So you have to mind energy
    consumption, but also you could produce more
    heat and which, again, will introduce more
    noise, so we have to really be careful about
    that.  Similar to what I said about
    saturating sensors, so here you can saturate
    system in a different way.
             But essentially, to answer your
    question, you cannot answer broadly, so you
    have to be very specific to specific design.
    And also it has to be in combination, like I
    said, of many techniques taken together to
    improve signal-to-noise ratio.
Q.  You mentioned about saturating the system
    again.  So if a physiological measurement
    device's pulse rate has reached a saturation
    point, does that mean that increasing the
    pulse rate further would not increase the
    signal-to-noise ratio?
             MR. HOLT:  Objection.  Scope.  And
    form.
A.  Well, again, if we go to extreme, like you
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    suggested, which means you -- your pulse rate
    essentially is infinite, so you're -- you
    never turn off the light.  Pulse rate means
    you have turned it on and off, right, a
    certain duration of the pulses with some
    interval between pulses, but if you go to
    extreme pulse rate, which means you never
    turn off the light, you cannot increase it
    anymore, of course, so it's already basically
    highest possible pulse rate.
Q.  Okay.
A.  But, again, it will come at a cost.  I
    designed systems myself in which I would use
    continuous light, which corresponds with
    infinite pulse rate, but, again, I can only
    sustain it for short period of time because
    it will saturate the system.
Q.  How is it confirmed that increased pulse rate
    of light source actually resulted in increased
    signal-to-noise ratio in a physiological
    measurement device?
             MR. HOLT:  Objection to scope and
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    that it's increasing or not; is that your
    testimony?
             MR. HOLT:  Objection.  Form.
A.  Increasing signal-to-noise ratio.  Right?
BY MR. KIM:
Q.  Yes.
A.  Yes, of course, you need to measure
    signal-to-noise ratio in order to determine
    if you are including signal-to-noise ratio.
Q.  Okay.  In order to synchronize a detector to a
    light source of a physiological measurement
    device, the detector needs to turn on and off
    in accordance with the light source being
    turned on -- turned on and off.  Correct?
             MR. HOLT:  Objection.  Form and
    scope.
A.  Well, it depends on design, but, yes, it has
    to be time correlated.  It doesn't have to be
    necessarily one to one.  It could be some
    delay between the two.  In fact, I would
    advise to have a small delay because there is
    a transition -- when you turn on the light,
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    form.
A.  Well, it's a similar assessment like we
    discussed with intensity, so basically you
    measure amplitude of your signal depending on
    your definition, what exactly is the
    amplitude of the signal.
             Like, for example, you're measuring,
    I don't know, contractility in a pulse wave,
    so essentially how high is the pulse, and
    then you measure also noise, again depending
    on your definition of noise, and then -- and
    then you take a ratio.  So it's a
    quantitative technique which can be measured
    continuously and assessed through electronic
    circuitry.
             And I believe every pulse oximetry
    system currently on the market does that
    routinely, continuously, and adjust
    accordingly.
BY MR. KIM:
Q.  Just so that I understand, so you need to
    measure the signal-to-noise ratio to confirm
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    there is a process of transition from no
    light to maximum light, so you don't want to
    capture that.  But otherwise, yes, it has to
    be correlated.
BY MR. KIM:
Q.  Okay.  If you're looking at a physiological
    measurement device, how can you confirm that
    the device's detector is actually synchronized
    to a light source?
             MR. HOLT:  Objection.  Scope.  Form.
A.  So, again, it's based on what -- what's
    available.  Do I have physical copy or do I
    have documentation or do I have general
    description?  So I know in all three cases, I
    would use.
             In general description, it probably
    would say so.  In the schematic, I would
    infer from how things are connected, and
    in -- in physical device, I would do
    experimentation of it.  So looking
    essentially at pulses of light and measuring
    signals coming out of photodiode sensor,
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    whatever sensor you are using.
BY MR. KIM:
Q.  So for that experiment, you would be measuring
    the timing of when the light source is turned
    on and when the signal is generated; is that
    right?
A.  Correct.
             MR. HOLT:  Objection.  Form.  Scope.
A.  Yeah.  Correct.
BY MR. KIM:
Q.  If a document doesn't necessarily say how it's
    operating, would you look at the source code
    to confirm that the detector is synchronized
    to the light source?
             MR. HOLT:  Objection.  Form and
    scope.
A.  This would be one way to do it, if I had -- I
    had access to it, but in this case I did not
    have access to it.  But -- so software would
    be a good way to determine that.
BY MR. KIM:
Q.  Okay.  Let's say we have a physiological
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             For each specific physiological
    parameter, for each specific sensor you are
    using, you have to be carefully selecting
    which filter -- filtering technique you are
    using, how you reduce amount of noise.
BY MR. KIM:
Q.  Let's say we're using the ambient light as an
    example of a noise, and the physiological
    measurement device is removing the ambient
    light signal from the actual light signal.
    Would the signal-to-noise ratio of the
    resulting signal be higher than the one before
    the removal of the ambient light?
             MR. HOLT:  Objection.  Scope and
    form.
A.  Again, it's very generic question.  It
    depends how you remove ambient light.  For
    example, if you put -- you know, if you are
    using the PPG system, as an example, you can
    remove ambient light by placing your device
    on your finger with your hand under the
    blanket.  That would be one way to do it.  Or
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    measurement device that removes noise from the
    signal.  Would that mean that the
    signal-to-noise ratio would go up all the
    time?
             MR. HOLT:  Objection.  Scope and
    form.
A.  Well, again, like I said, it depends on your
    definition of "noise" and "signal," but by
    removing noise, again, it -- if you define --
    reduce the amplitude of noise, that's the
    goal.  Removal of noise is the -- the goal is
    to improve signal-to-noise ratio.  But if --
    again, removing signal -- noise depends on
    your technique.
             If it's some sort of filtering, for
    example software filtering, it will also alter
    content of your useful signal so it will
    degrade signal itself.  So, again, you have to
    be very careful how you design your filter
    because you can actually -- in some cases you
    can degrade signal and you will actually
    degrade signal-to-noise ratio.
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    you can do it -- use optical filtering or you
    can use, for example, on and off as described
    in the patent's approach.
             So it really depends.  But generally,
    yes.  So if you can directly remove ambient
    light, generally you will improve
    signal-to-noise ratio.
BY MR. KIM:
Q.  And when you are analyzing a physiological
    measurement device, how can you confirm that
    the device actually configure remove noise
    from the signal?
             MR. HOLT:  Objection.  Scope and
    form.
A.  Again, it depends on what you have available
    to you.  So like -- like I answered before,
    it's the same answer.  You have a physical
    device, you will do experimentation, but, for
    example, recording -- using different type of
    ambient light.
             If you have schematic, you can do
    essentially more inference.  If you have
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    software, probably it's even better so you
    can look at specific algorithm involved in
    that.  Or it could be just general
    description of the algorithm, which could
    also be comprehensive and quite compelling.
BY MR. KIM:
Q.  Let's say the processor in the physiological
    measurement device has multiple features, none
    of which has been activated.  In order to
    confirm which of these features are activated,
    what would you need to review?
             MR. HOLT:  Objection.  Scope and
    form.
A.  It's very confusing question because, first
    of all, we need to establish what is
    "processor."  Do we mean by "processor"
    something which filters signal or you mean
    like a microprocessor in a computer or some
    filtering device?  What is it exactly your
    meaning of "processor"?
BY MR. KIM:
Q.  Let's start with the -- with something that
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    you would measure, basically, content of
    whatever parameter you are looking at like,
    for example, frequency content before and
    after the processor and you will establish
    what happened with that.
BY MR. KIM:
Q.  So you would be able to get the same answer by
    reviewing the source code?
             MR. HOLT:  Objection.  Scope and
    form.
A.  Some of the features are actually embedded in
    analog circuitry before digital, so basically
    you -- you probably would be better off --
    some -- for some of the features, again,
    better off using hardware analysis.  But in
    general, software is a good way of analyzing
    such features indeed.
             But, again, like I said, I did not
    have access to software so I did not analyze
    it.
BY MR. KIM:
Q.  Okay.  Let's say you have a physiological
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    filters signal.
A.  Uh-huh.  Okay.  And the question is?
Q.  The question is, the processor has multiple
    features that could be programmed to be used
    in the physiological monitoring device.  In
    order to confirm whether the physiological
    monitoring device is actually configured to
    use those features, what would you check?
             MR. HOLT:  Objection.  Scope and
    form.
A.  Again, it's very general question.  Depends
    on what features are -- like, for example, it
    could be frequency content of the signal, so
    in this case I would measure frequency
    content before and after the system.  It
    could be waveform analysis.  It could be just
    simple as counting heart rate.
             So it really depends.  So but
    basically if you establish what your useful
    information is, so what you would do, you
    would measure before and after this processor
    or other front-end filtering system, and then
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    measurement device that's connected to a
    smartphone.  Processing of the signal captured
    by the physiological measurement device can be
    done at the measurement device itself.
    Correct?
             MR. HOLT:  Objection.  Scope and
    form.
A.  It depends on the design, on level of
    integration.  Because currently, as you I'm
    sure know, the micro components which are
    used in fabrication of these devices are so
    tiny that you have to actually break it down
    and get access to micron scale components in
    order to sense those signals, so this would
    require -- even though it's possible, but it
    would require extremely sophisticated
    instrumentation.  But it is possible.
             Yes, you will have to basically break
    down, tear down device without breaking its
    functionality.  You have to connect to a
    particular wire where you can sense signal,
    let's say, before and after filter, and then
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    you can assess that, so it's possible.
BY MR. KIM:
Q.  Okay.  And processing of the signal captured
    by the measurement device can also be done at
    the smartphone connected to the measurement
    device.  Correct?
             MR. HOLT:  Objection.  Scope.
A.  Yes and no.  It depends what you're
    measuring.  Like I said, like, for example,
    most of these devices have analog filtering
    front end.  It's not digital.  It's before
    analog signal was digitized.  So basically
    this information is already lost by the time
    it comes to the smartphone.  Smartphone does
    not contain this information, so you would --
    will not be able to analyze that.
             But, again, software, you know, if
    I -- if I had choice, would be a good way to
    analyze it.
BY MR. KIM:
Q.  Okay.  So limiting the data to digital data
    that's being converted into a digital forum by
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    know, cloud as a storage and computation
    remotely, yes, I do use, I have my Word
    documents on the cloud from my laboratory.
BY MR. KIM:
Q.  You mentioned the cloud is storage and
    processing -- strike that.
             You mentioned the cloud has both
    storage and processing capabilities.  How can
    you confirm whether the cloud just stores data
    or also processes data?
             MR. HOLT:  Objection to scope and
    form.
A.  Well, again, it's a -- it's specific to a
    task at hand.  So you basically have to have
    access to the data, description of the
    algorithm, and you have to look at it
    essentially before and after uploading it.
    But generally it's described in the
    capabilities of the cloud in general
    description.  Or even better, if you have
    access to source code of the cloud.
BY MR. KIM:
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    the front-end processing circuitry in the
    measurement device, how can you confirm that
    the digital data is processed by the
    measurement device or the smartphone?
             MR. HOLT:  Objection to scope and
    form.
A.  Well, again, you have to basically have
    access to digital data before and after,
    which is not always possible without breaking
    the front end.  So most likely you will not
    be able to do it just based on accessing the
    smartphone.  You will have to have access to
    where your ATD converter is.  ATD stands for
    analog-to-digital converter.
BY MR. KIM:
Q.  Okay.  Are you familiar with the term "cloud"?
A.  Yes.
Q.  Do you personally use a cloud?
             MR. HOLT:  Objection.  Form.  Scope.
A.  Again, it depends what you mean by that, but
    I live above the cloud on the 62nd floor.
    This would be one cloud.  But, seriously, you
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Q.  Okay.  What is your understanding of
    "modulation"?
             MR. HOLT:  Objection.  Form.
A.  If I remember correctly, this term was
    actually construed by the -- by the Board.  I
    don't remember the exact construction, but
    basically changes in amplitude and frequency
    and a couple other parameters.  In fact, I
    would extend this definition so it's not
    comprehensive as it was considered.
             If you can just point me to this --
    to the construction, I will explain.
BY MR. KIM:
Q.  When you say "extend this definition," can you
    explain what that means?
             MR. HOLT:  Objection.  Form.
A.  I don't remember the actual definition.  Can
    you please point me to this definition?  I
    remember there are three parameters which I
    included in the definition.
BY MR. KIM:
Q.  Did you use modulating techniques in your
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    research?
A.  Well, it's -- in physics, it's commonly used
    for some data transmission, for example, so
    it --
Q.  And what's -- I didn't mean to cut you off.
    Go ahead.
A.  Yeah, yeah, go ahead.
Q.  Okay.  What's the purpose of using modulation
    for data transmission?
             MR. HOLT:  Objection.  Form.  Scope.
A.  So there are many different types of
    modulation available.  For example, frequency
    modulation, amplitude modulation.  Like, for
    instance, if you transfer pulse sequence but
    you can only transfer it in a very
    high-frequency range, like megahertz range,
    but your pulse sequence is in kilohertz
    range, so you carry your information at very
    high frequency but you modulate it by
    amplitude.
             So it's commonly done in electronic
    equipment.  So there are, again, many types
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A.  It depends on your application because you
    can, for example, carry it at a very high
    frequency which is essentially not detectable
    by your end-user of that information.  But in
    some cases you do, some cases you don't.
    It's an open-ended question.
BY MR. KIM:
Q.  So can modulation be utilized without a
    demodulation?
             MR. HOLT:  Objection.  Form and
    scope.
A.  I can think of some applications, yes.
BY MR. KIM:
Q.  What are those applications?
             MR. HOLT:  Same objections.
A.  Well, for example, I invented a pacemaker,
    implantable pacemaker, which is -- it doesn't
    have a battery, so to provide energy to that
    pacemaker and to provide information about
    duration of the signals you have to apply to
    the heart muscle, so we carry this
    information through RF coupled circuits at
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    of modulation including frequency, amplitude,
    and several other types, and the, I believe,
    Board construction included three of them, if
    I remember correctly, but there are more
    types.  Sorry.
BY MR. KIM:
Q.  No, go ahead.
A.  Yeah, just, I said, there are more than three
    types of modulation.
Q.  Okay.  Does modulation improve signal-to-noise
    ratio?
             MR. HOLT:  Objection.  Form.  Scope.
A.  Again, it depends on what you are doing
    specifically in the -- in what realm,
    physical, physiological, medical realm, but
    basically in this particular case for PPG, it
    does.
BY MR. KIM:
Q.  When you modulate a signal, do you need to
    then demodulate the signal to make use of the
    signal?
             MR. HOLT:  Objection.  Form.  Scope.
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    very high frequency, and then it's amplitude
    modulated, and then basically we don't need
    to demodulate because heart doesn't see very
    high frequency, only sees low frequencies.
             There are -- there are basically
    solutions where you don't need to get --
    worry about it.
BY MR. KIM:
Q.  When there's a need to analyze the light
    signal and the light signal has been
    modulated, is there a need to demodulate the
    light signal before analyzing it?
             MR. HOLT:  Objection.  Scope and
    form.
A.  Again, it really depends on the application.
    You have to be more specific.
BY MR. KIM:
Q.  Okay.  And when you're looking at a
    physiological measurement device, how can you
    confirm that the light source of the device is
    modulated?
             MR. HOLT:  Objection.  Scope.  Form.
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A.  Again, like I said, if you give me the
    definition of the Board of that term,
    "modulation," there are -- if I can remember
    correctly, there are three different types of
    modulation.
             So for each type you have to look,
    essentially, at that particular parameter.
    So it could be -- if I remember what they
    included, it was amplitude, not sure about
    frequency, but basically you would look how
    amplitude is changed or pulse duration has
    changed.  So whichever parameter is being
    modulated, you can measure that.
             Or you can again, like previously,
    in your previous questions, if you don't have
    physical device, you -- but you have
    description, comprehensive description or you
    have software, you can also gain this
    information from those sources of
    information.
BY MR. KIM:
Q.  You testified earlier that you did not have
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    IPRs.  Correct?
A.  Correct.
Q.  Did you ever have any access to the Samsung
    source code or confidential documents?
A.  You mean --
             MR. HOLT:  Objection.  Form.
A.  -- in relation to these proceedings?  No.
BY MR. KIM:
Q.  Okay.  Let's go to your declaration in
    Exhibit 2043 in IPR2025-01250.
A.  Is it the new one or already opened?
Q.  It's the one I shared earlier.
A.  Oh, okay.  Uh-huh.  Lisogurski.  Okay.
Q.  No, Exhibit 2043.
A.  2043.  Okay.  Yes.
Q.  And that's your declaration.  Correct?
A.  Correct, yeah, but -- all right, now it's the
    same on the screen.
Q.  Okay.  If we can go to paragraph 160 on
    page 79 of the PDF.
A.  Okay.  I'm there.
             MR. KIM:  Just to confirm, the screen
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    access to Samsung's source code in relation to
    these IPRs.  Correct?
A.  Correct, I did not have access.
Q.  Did you have access to Samsung's confidential
    documents in relation to these IPRs?
A.  No, I have not.
Q.  Okay.
             MR. KIM:  We've been going for a
    little less than an hour.  Do you need a break
    or do you want to go ahead?
             THE WITNESS:  Yeah, a break would be
    fine.
             MR. HOLT:  Let's take a -- yeah,
    let's take a break.
             (Off the record at 11:52 a.m.)
             (Back on the record at 12:05 p.m.)
             MR. KIM:  Welcome back, Dr. Efimov.
             THE WITNESS:  Thank you.
BY MR. KIM:
Q.  Right before the break, you testified that you
    did not have access to Samsung's source code
    or confidential documents in relation to these
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    is showing a different page.  It should be
    page 79 of the PDF and page 76 of the
    declaration.
             Great.
BY MR. KIM:
Q.  The first sentence of paragraph 160 reads,
    
    
    
    
    
    
             Do you see that?
A.  I do.
Q.  And as support, you're citing to paragraph 18
    of Exhibit 2100, which is Dr. Islam's
    declaration.  Correct?
A.  Correct.
Q.  And there's no other citation in that
    paragraph.  Correct?
A.  Yes, correct.  But if I recall correctly, but
    I have to confirm it by looking at
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