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I. QUALIFICATIONS AND BACKGROUND INFORMATION

1. My education and experience are described more fully in my

curriculum vitae, attached as Appendix A to this declaration.  For ease of 

reference, I have highlighted certain information below. 

2. My academic and professional background is in Physics, Mechanical

Engineering, Sensing, and Robotics, with a research specialization focused on 

microfabricated physical sensors, and I have been working in those fields since the 

completion of my Ph.D. more than 30 years ago.  The details of my background 

and education and a listing of all publications I have authored in the past 35 years 

are provided in my curriculum vitae, attached as Appendix A.  Below I provide a 

short summary of my education and experience which I believe to be most 

pertinent to the opinions that I express here.  

3. I received a B.S. in Physics from University of Minnesota,

Minneapolis in 1983, and a Ph.D. in Physics from University of California at 

Berkeley in 1989.  I was educated as a Physicist specializing in sensors and 

measurement.  My Physics Ph.D. thesis involved measurements of the heat 

capacity of monolayers of atoms on surfaces, and relied on precision 

measurements of temperature and power using time-varying electrical signals, and 

also on the design and construction of miniature sensor components and associated 

electrical circuits for conditioning and conversion to digital format. 
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4. After completion of my Ph.D. in Physics at U.C. Berkeley in 1989, I 

joined the Jet Propulsion Laboratory (JPL) in Pasadena, CA, as a staff scientist, 

and began working on miniature sensors and instruments for small spacecraft.  

This work involved the use of silicon microfabrication technologies for 

miniaturization of the sensors, and served as my introduction to the field of micro-

electromechanical systems (MEMS), or the study of very small mechanical sensors 

powered by electricity and used for detection of physical and chemical signals.  

5. While at JPL, we developed accelerometers, uncooled infrared 

sensors, magnetometers, seismometers, force and displacement sensors, soil 

chemistry sensors, miniature structures for trapping interstellar dust, and many 

other miniature devices.  Some of these projects led to devices that were launched 

with spacecraft headed for Mars and for other interplanetary missions.  Much of 

this work involved the use of physical sensors for detection of small forces and 

displacements using micromechanical sensors. 

6. I am presently the Richard Weiland Professor at the Department of 

Mechanical Engineering at Stanford University, where I have taught for the past 30 

years.  I am also currently the Senior Associate Dean of Engineering for Education 

and Student Affairs at Stanford.   

7. For almost all of these 30 years, I have taught courses on Sensors and 

Mechatronics at Stanford University.  The “Introduction to Sensors” course is a 
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broad overview of all sensing technologies, from thermometers, to inertial sensors, 

ultrasound devices, flow sensors, optical and IR sensors, chemical sensors, 

pressure sensors, and many others, and has included sensors based on changes in 

capacitance, resistance, piezoelectricity.  This course specifically included different 

mechanisms for sensing heart rate, blood pressure, blood chemistry, cardiovascular 

blood flow and pressure drops, intraocular pressure and other physiological 

measurements, as well as activity monitoring (step counting, stair-counting, etc).  I 

first taught this course at Stanford in the Spring of 1994, and I offered this course 

at least annually until 2016, when my duties as Senior Associate Dean made this 

impractical, yet have continued to offer this course periodically since, including 

these last two years. 

8. The “Introduction to Mechatronics” course is a review of the 

mechanical, electrical and computing technologies necessary to build systems with 

these contents, which include everything from cars and robots to cellphones and 

other consumer electronics devices.  In this class, we routinely use IR, LEDs, and 

photosensors as a way of detecting proximity to objects in the space around 

miniature robots.  We also use inertial sensors to detect movement, and a number 

of sensors, such as encoders to measure changes in position and trajectory.  I was 

one of the instructors for the first offering of this course in 1995, and this course 

has been offered at least once each year ever since, except for the pandemic year of 
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2021.  The 2023 offering was highly-successful with 80 undergraduate and 

graduate students from many engineering and science disciplines. 

9. I am co-author of a textbook titled “Introduction to Mechatronic 

Design,” which broadly covers the topic of integration of mechanical, electronic 

and computer systems design into “smart products.”  This textbook includes 

chapters on Microprocessors, Programming Languages, Software Design, 

Electronics, Sensors, Signal Conditioning, and Motors, as well as topics such as 

Project Management, Troubleshooting, and Synthesis. 

10. My research group at Stanford has focused on the area of 

microsensors and microfabrication—a domain in which we design and build 

micromechanical sensors using silicon microfabrication technologies.  The various 

applications for these technologies are numerous.   

11. I have advised 75 Ph.D. students that have completed Ph.D. degrees 

and many more M.S. and B.S. students in Engineering during my time at Stanford. 

12. I have published over 250 technical papers in refereed journals and 

conferences in the field of sensors, MEMS, and measurements.  I have further 

presented numerous conference abstracts, posters, and talks in my field.  I am a 

named inventor on 50 patents in my areas of work.   

13. From 2020 to 2022 I served as CEO of Applaud Medical, a startup 

that I co-founded in 2015.  Applaud is developing improved methods for treatment 
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of kidney stones, and during my time as CEO, we initiated a FDA-regulated 

pivotal clinical trial on our first product, concluded an Australian clinical study on 

our second product, and positioned the company for on-boarding of an experienced 

CEO with resources to guide the company through all remaining trials and to a 

successful outcome. 

14. I received the Office of the Secretary of Defense Award for 

Exceptional Public Service in 2010, the IEEE Sensors Council Technical 

Achievement Award in 2011, and was named Fellow of the ASME in 2014.  I was 

awarded the 2018 IEEE Daniel Noble Award for Emerging Technologies.   In 

2022, I was elected to the National Academy of Engineering. 

15. I have previously served as an expert on patent infringement cases 

related to the design and use of inertial sensors, sensors of physiological 

parameters, optical proximity sensors, and other sensor-based technologies and 

applications, as well as other topics.  My CV, Appendix A, includes a full listing of 

all cases in which I have testified at deposition or trial in the preceding several 

years. 

16. I have been retained on behalf of Apple Inc. to offer technical 

opinions relating to U.S. Patent No. 10,076,257 (“the ’257 Patent”) and prior art 

references relating to its subject matter.  I have reviewed the ’257 Patent, and 

relevant excerpts of the prosecution history of the ’257 Patent.  Based on my 



 

10 

experience and education, and the acceptance of my publications and professional 

recognition by societies in my field, I believe that I am qualified to offer opinions 

as to the knowledge and level of skill of one of ordinary skill in the art at the time 

of the invention of the ’257 patent (which I further describe below).   

17. In addition to any materials cited in the present declaration, I have 

also reviewed the following references: 

 EX1001  U.S. Patent No. 10,076,257 B2   

 EX1002  Prosecution History of U.S. Patent No. 10,076,257 B2  

 EX1003  Declaration of Alan L. Oslan (“Oslan Declaration”)   

 EX1004  Curriculum vitae of Alan L. Oslan 

 EX1005  U.S. Pat. Pub. No. 2007/0021677, published January 25, 2007 

(“Markel”) 

 EX1006  U.S. Pat. No. 5,351,695, issued Oct. 4, 1994 (“Mills”) 

 EX1012  Leslie Cromwell et al., Biomedical Instrumentation and 

Measurements (1973) 

 EX1013  US Pat. Pub. No. 2005/0033284 

 EX1014  ABS Plastic Properties, ADECRO PLASTICS 

 EX1015  Nave, Conductors and Insulators, HYPERPHYSICS 

 EX1016  Excerpt, Merriam-Webster’s Collegiate Dictionary (11th ed. 

2004), embedded 
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 EX1017  Excerpt, Random House Unabridged Dictionary, "embedded" 

 EX1018  Excerpt, American Heritage Dictionary of the English 

Language, "embedded" 

 EX1019  Excerpt, Wiley Electrical and Electronics Engineering 

Dictionary, "lead" 

 EX1020  Excerpt, Stedman’s Medical Dictionary, "lead" 

 APPLE-2004 Joint Claim Construction Brief for Apple Asserted 
Patents from Apple Inc. v. Masimo Corporation et al., Case No. 1-22-cv-
01378 (D. Del. Oct. 20, 2022) 

 APPLE-2005 Definition of “embedded” from Wiley Electrical and 
Electronics Engineering Dictionary, IEEE Press, Wiley-Interscience (2004) 

 APPLE-2006 Definition of “embed” from Merriam-Webster’s 
Collegiate Dictionary, Eleventh Edition, Merriam-Webster, Inc. (2005) 

 APPLE-2007 Definition of “embed” from Webster’s College 
Dictionary, Random House (2005) 

 APPLE-2008 Transcript of January 12, 2024 deposition of Alan L. 
Oslan 

I have also reviewed various supporting references and other documentation as 

further noted in my opinions below.   

18. Counsel has informed me that I should consider these materials 

through the lens of one of ordinary skill in the art related to the ’257 Patent at the 

time of the earliest possible priority date of the ’257 Patent, and I have done so 

during my review of these materials.  The ’257 Patent claims the benefit of priority 
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to a provisional application filed November 5, 2008 (“the Critical Date”).  Counsel 

has informed me that the Critical Date represents the earliest possible priority date 

to which the challenged claims of ’257 Patent are entitled, and I have therefore 

used that Critical Date in my analysis below. 

19. I have no financial interest in the parties or in the outcome of this 

proceeding.  I am being compensated for my work as an expert on an hourly basis.  

My compensation is not dependent on the outcome of these proceedings or the 

content of my opinions. 

20. In writing this declaration, I have considered the following: my own 

knowledge and experience, including my work experience in the fields of 

mechanical engineering, computer science, biomedical engineering, and electrical 

engineering; my experience in teaching those subjects; and my experience in 

working with others involved in those fields.  In addition, I have analyzed various 

publications and materials, in addition to other materials I cite in my declaration. 

21. My opinions, as explained below, are based on my education, 

experience, and expertise in the fields relating to the ’257 Patent.  Unless otherwise 

stated, my testimony below refers to the knowledge of one of ordinary skill in the 

art as of the Critical Date, or before.  Any figures that appear within this document 

have been prepared with the assistance of Counsel and reflect my understanding of 

the ’257 Patent and the prior art discussed below. 
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II. OVERVIEW OF CONCLUSIONS FORMED 

22. This declaration explains the conclusions that I have formed based on 

my analysis.  To summarize those conclusions, based upon my knowledge and 

experience and my review of the prior art publications listed above, I believe that:  

 Mills does not anticipate claims 1-4, 8, 10, 11, and 14 of the ’257 

Patent 

 Markel in view of Mills does not render obvious claims 1-4 and 8-22 

of the ’257 Patent  

III. LEVEL OF ORDINARY SKILL IN THE ART 

23. In my opinion, a person of ordinary skill in the art as of the Critical 

Date of the ’257 Patent (hereinafter a “POSITA”) would have had at least a 

bachelor’s degree in electrical engineering, mechanical engineering, biomedical 

engineering, computer engineering, physics, or a related field, and would have had 

at least two years of relevant work experience with capture and processing of data 

or information, including but not limited to physiological information, or 

equivalents thereof.  Less work experience may be compensated by a higher level 

of education and vice versa. 

24. Based on my knowledge, skill and experiences, I have a good 

understanding of the capabilities of one of ordinary skill.  Indeed, I have taught, 

participated in organizations, and worked closely with many such persons over the 
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course of my career.  For example, from my industry experience, I am familiar 

with what an engineer would have known and found predictable in the art.  From 

teaching and supervising my post-graduate students, I also have an understanding 

of the knowledge that a person with this academic experience possesses.  

Furthermore, I possess those capabilities myself. 

IV. CLAIM CONSTRUCTION  

25. I understand the Patent Trial and Appeal Board (“Board”) construes 

claim terms as having their ordinary and customary meaning to a POSITA at the 

time of invention (i.e., the same standard used in district court). I have applied this 

standard in rendering my opinions on claim construction. In addition, I have been 

asked to assume that the claims are not indefinite. 

26. I have noted that Masimo has proposed constructions for several terms 

in the Petition.  In my opinion, Masimo’s constructions of terms relevant to this 

proceeding below are improperly broad.  For this reason, I have presented 

constructions having a proper scope for these terms. 

27. “embedded in” (claims 1, 15) – Mr. Oslan proposes a construction 

for “embedded” of “‘an integral part of’ such as, by ‘being placed in the thickness 

of a surrounding material including forming an outer and/or inner surface’ or 

‘placed underneath an exterior surface and against an inner surface.’” 
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28. In my opinion, this construction for “embedded” is far too broad, as it 

would include many examples of objects positioned relative to other objects that a 

POSITA would not understand as “embedded”. 

29. For example, in Mr. Oslan’s deposition testimony, there were a series 

of questions about the relationship between objects placed into contact with one 

another, including an example of a first object and a second object with flat 

surfaces. In response to these questions, Mr. Oslan confirmed his understanding of 

one component adjacent to or in contact with the flat surface of another component 

as not being “embedded”.  To do so, Mr. Oslan relied on his determination that 

such a first object with a flat surface in contact with the flat surface of a second 

object was not an “integral part” of the second object: 

“By Mr. Bisenius: Q.  Well, I’ve got a book here.  So, the book has a 

flat surface; my desk has a flat surface. If I place the book on my desk 

so the two flat surfaces are in contact with each other, is this book 

embedded in the desk?          

MR. EVERTON:  Objection to form.          

THE WITNESS:  It's not an integral part of and -- such as -- you 

know, it's not being placed in the thickness of the surrounding 

material, including forming an outer or inner surface, or placed 

underneath an exterior surface and against an inner surface. 
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BY MR. BISENIUS: correct    Q.   If I take the book and I put it under 

my desk and I hold the flat surface against the bottom flat surface of 

my desk, now it's underneath the exterior surface. Is this book 

embedded in the tabletop of my desk?  

MR. EVERTON:  Objection to form.  

THE WITNESS:  It's not an integral part of your desk.” 

APPLE-2008, 32:18-33:18. 

Mr. Oslan relies on the requirement that an embedded object must be an 

“integral part” of the object it is embedded in to determine that a flat object is not 

embedded in the flat surface of another object.  Mr. Oslan is asserting that an 

object in contact with the flat surface of another object is not embedded because it 

is not an integral part, even though such an object is “…‘an integral part of’ such 

as, by being …‘placed underneath an exterior surface and against an inner surface.’   

Mr. Oslan appreciates that a POSITA would never consider a book placed in 

contact with the top of a table or placed in contact underneath a table to be 

embedded.  

 In order to rectify the obvious example of a book placed on the top of a 

table not being embedded with the proposed construction, Mr. Oslan 

points out that the book placed on top of a table is “…not an integral part 

of and -- such as -- you know, it's not being placed in the thickness of the 
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surrounding material, including forming an outer or inner surface, or 

placed underneath an exterior surface and against an inner surface.”   In 

this first example, Mr. Oslan relies on his further definition of “integral 

part”, which is that it is“…placed underneath an exterior surface and 

against an inner surface.” in order to support the obvious determination 

that a book on a table is not embedded in the table. 

 In order to rectify the obvious example of a book placed in contact under 

a table not being embedded with the proposed construction, he points out 

that the book placed on top of a table is simply “… not an integral part of 

your desk.”  In this second example, Mr. Oslan overlooks his further 

definition of “integral part” in order to support the obvious determination 

that a book in contact under a table is not embedded in the table. 

 We see in this pair of examples that Mr. Oslan sometimes relies on 

portions of his indefinite understanding of “integral part” in order to 

rectify this proposed construction with these obvious examples of objects 

not embedded.   

Notably, “integral” or “integral part” do not appear anywhere in the 

specification or claims of the ’257 patent.  Furthermore, it appears that Mr. Oslan 

departs from his proposed definition of “integral part” in determining that a book 

on or under a table being is not an “integral part”, and therefore not embedded.   
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30. Simply put, Masimo’s construction of “embedded” is too broad, as 

even Dr. Oslan must overlook the included definition for “integral part” in order to 

exclude the obvious examples of a book in contact with a table from being 

“embedded”. 

31. In my opinion, the term “embedded in” should be given its plain and 

ordinary meaning, which does not require an explicit construction.  A POSITA 

would have known what it means for a first material, structure, or component to be 

“embedded in” a second material, structure, or component based on both the plain 

and ordinary meaning of this term and the way in which this term is used in 

the ’257 patent specification, which conforms with the plain and ordinary meaning.   

However, should it be necessary to define the parameters of the plain and ordinary 

meaning for this term, an express construction of the term “embedded in” that a 

POSITA would have recognized as consistent with the plain and ordinary meaning 

of this term is “at least partially set in or partially surrounded by a material.”  This 

construction is both consistent with the plain and ordinary meaning of the term 

“embedded in” and supported by the use of the term “embedded in” in the 

specification and claims of the ’257 patent. This construction is also consistent 

with the determination by Mr. Oslan that a book on or under a table is not 

embedded in the table, and clearly leads to this determination without any need to 
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overlook portions of the construction or rely on any overly broad terms in the 

proposed construction.  

32. The ’257 patent uses the term “embedded” throughout, including in 

the title.  The various uses of the term “embedded” also indicate that the claim 

term “embedded in” has a narrower meaning than the term “embedded” on its own 

as used in the specification.  This is demonstrated by several examples from 

the ’257 patent specification in which the term “embedded in” is used in contrast to 

other terms such as “embedded adjacent to” or “embedded along.”  In a first 

example, in a section toward the end of the detailed description of the ’257 patent 

that describes the invention in general, the ’257 patent states that in embodiments 

where the device includes “a housing forming the exterior surface” that “one or 

more leads can be embedded in or adjacent to the housing.”1 EX1001, 10:24-29.  

A POSITA would have recognized that this section clearly distinguishes between a 

lead that is “embedded in” the housing and a lead that is merely positioned 

“adjacent to” the housing (such as by being positioned underneath a portion of the 

housing).  Based on this example in the ’257 patent, a POSITA would have 

recognized that for the lead to be “embedded in” the housing requires more than 

the lead and a portion of the housing to be positioned such that the lead is merely 

 

1 All emphasis added unless otherwise noted. 
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in contact with a flat interior surface or otherwise simply adjacent to a portion of 

the housing.  Rather, this example from the specification of the ‘257 would guide a 

POSITA to understand that for a first object to be “embedded in” another object at 

least a portion of the first object, such as an embedded lead or pad, must be at least 

partially set in or partially surrounded by a second material or component (e.g., a 

portion of the enclosure).   Therefore, a POSITA would distinguish a first material 

or component that is “embedded in” another material or component from a first 

material or component that is merely “embedded adjacent to” another material or 

component, or in contact with a flat surface of another component.   

33. The ’257 patent gives another example that makes this distinction 

clear with respect to Figure 4B, which is described as “…a cross-sectional view of 

another illustrative electronic device having a bezel with an embedded heart sensor 

lead…” EX1001, 3:33-35.  Specifically, the ’257 patent specification describes two 

alternative arrangements for the lead 472 with respect to Figure 4B.   

 

Left: ’257 Patent, FIG. 4A; Right: ’257 Patent, FIG. 4B  
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34. In a first arrangement described with respect to Figure 4B, the ’257 

patent describes that “lead 472 of the heart sensor can be positioned against the 

back surface of bezel 460.” EX1001, 9:44-45.  As shown in the figure, the lead 472 

and the back surface of bezel 460 are both curved, with the lead 472 embedded in 

the bezel 460 because of the position of the lead 472 on the inside curved surface 

of the bezel 460.  This is consistent with the understanding of a POSITA as 

discussed above, which would distinguish a first material or component that is 

“embedded in” another material or component from a first material or component 

that is merely “embedded adjacent to” another material or component, or in contact 

with a flat surface of another component.  The lead 472 is embedded in the bezel 

460 because it is positioned on the inside curved surface of the bezel, which is 

clearly distinct from the examples discussed in Mr. Oslan’s deposition of a book 

being placed in contact with the flat lower surface of a table. 

35. The specification then describes an alternative arrangement for the 

lead 472 with respect to the bezel, stating “[a]lternatively, lead 472 can be placed 

within the thickness of bezel 460 (e.g., in a pocket within the bezel wall), but 

underneath the outer surface of the bezel.” Id., 9:45-48.  This passage once again 

demonstrates the clear distinction between a lead that is embedded in a portion of 

the enclosure in contrast to a lead that is merely “positioned against” or in parallel 

contact with a portion of the enclosure.  It is not sufficient that the lead/pad be in 
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parallel contact with the first portion of the enclosure to be “embedded in,” the 

lead/pad needs to be at least partially surrounded by or at least partially set in the 

first portion of the enclosure.  Specifically, the proposed construction requires that 

the lead be at least partially set in or partially surrounded by a material. 

36. Other portions of the ’257 patent further support an interpretation of 

“at least partially set in or partially surrounded by a material” for the term 

“embedded in,” consistent with the plain and ordinary meaning of this term.  For 

example, the ’257 patent describes an embodiment in which a lead is included in 

the touch screen.  In describing this embodiment, the ’257 patent refers to an 

“additional lead 326 embedded in or behind display 302.” EX1001, 8:40-41.  This 

section offers another example of the term “embedded in” having a narrower 

meaning than the term “embedded” by distinguishing between a lead that is 

“embedded in” a portion of the enclosure verses a lead that is merely “behind” the 

portion of the enclosure. EX1001, 8:40-41.  To be clear, a lead/pad can be both 

“embedded in” and “embedded behind” a portion of an enclosure, and indeed 

claim 1 requires this configuration.  However, this example demonstrates that 

something more than merely being positioned behind the first portion of the 

enclosure is required for the lead/pad to be “embedded in” the first portion of the 

enclosure.  Specifically, the proposed construction requires that the lead be at least 

partially set in or partially surrounded by a material. 
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37. In another example, the ’257 patent indicates that there are multiple 

ways in which leads “can be coupled to sides 312 and 314 of bezel 310” with one 

specific manner being that “leads 322 and 324 [are] embedded directly 

in bezel 310.” EX1001, 8:20-24, 8:67-9:1.  This once again identifies a distinction 

between leads that are merely in contact with the bezel 310 of the device housing 

and leads that are “embedded directly in” the bezel.  In other words, a lead that is 

embedded in the bezel 310 must be at least partially set in or partially surrounded 

by the bezel 310. 

38. I also note that the claims of the ’257 use the term “embedded in” 

while also using the word “embedded” in other context, which once again indicates 

that the term “embedded in” has a different scope from the broader term 

“embedded.   For example, claim 1 recites “a first lead comprising a first pad that 

is embedded in a fist portion of the enclosure” while claim 9 recites “a third lead 

embedded with the display.”  As would have been apparent to a POSITA, the term 

“embedded in” has a different scope than the term “embedded with.”  A POSITA 

would have recognized that in the context of the ’257 patent, the term “embedded 

in” has a narrower scope than “embedded with.”   Specifically, a lead that is 

“embedded in” a first portion of the enclosure would be at least partially set in or 

partially surrounded by the first portion of the enclosure rather than merely being 

“embedded with” or adjacent/parallel to the first portion of the enclosure.  
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39. These various examples in the ’257 patent demonstrate that Mr. 

Oslan’s construction for the term “embedded” is overly broad with respect to the 

actual term recited in claims 1 and 15 of “embedded in.”  Mr. Oslan proposes a 

construction for “embedded” of “‘an integral part of’ such as, by ‘being placed in 

the thickness of a surrounding material including forming an outer and/or inner 

surface’ or ‘placed underneath an exterior surface and against an inner surface.’” 

EX1003, ¶46.  It is the last, alternative portion of this construction in particular that 

is not compatible with the narrower term “embedded in.”  Specifically, the second, 

alternative portion of this construction of “placed underneath an exterior surface 

and against an inner surface” is overly broad in the context of the term “embedded 

in.”  This is demonstrated by the examples that I discussed above regarding the 

manner in which the ’257 patent distinguishes the term “embedded in” from 

arrangements in which two materials that are merely positioned “adjacent to” or 

“against” each other such that the two surfaces are parallel rather than the first 

material being “embedded in” the second material by being at least partially set in 

or partially surrounded by the second material.  The fact that Mr. Oslan did not 

consider the above described examples in the ’257 patent which demonstrate the 

distinctions between “embedded in” and “embedded adjacent to” when formulating 

his construction of the broader term, “embedded” reveals that he did not consider 

the full context of the use of the term “embedded in” in contrast to the related term 
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“embedded” within the ’257 patent. See APPLE-2008, 34:20-35:3, 124:7-16, 

126:2.  The fact that Mr. Oslan addressed only the broader term “embedded” but 

did not consider the term “embedded in” even though that term is recited in the 

independent claims has led to an overly broad construction on his part. APPLE-

2008, 31:4-8 (Mr. Oslan stating that he “only address[ed] ‘embedded’ in my 

declaration” rather than the term “embedded in” recited in the independent claims).  

The second half of Mr. Oslan’s construction of a first material “placed underneath 

an exterior surface and against an inner surface” of a second material is simply not 

applicable to the narrower term “embedded in.”   As I have noted above, during his 

deposition, Mr. Oslan agreed that a first component or object in parallel contact 

with and positioned under a second component or object would not necessarily 

indicate that the first component or object is embedded in the second component or 

object. APPLE-2008, 31:10-33:18, 109:18-110:19.  

40. Various dictionary definitions of the terms “embedded” and “embed” 

similarly support the above conclusion that the plain and ordinary meaning for the 

term “embedded in” as it is used in the ’257 patent is “at least partially set in or 

partially surrounded by a material.”  For example, a POSITA would have been 

aware that in the context of computing devices and computing technology, the term 

“embedded” means “[t]hat which has been incorporated into a surrounding mass 

or enclosure.” APPLE-2005, 3.  This definition taken from the Wiley Electrical 
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and Electronics Engineering Dictionary indicates to a POSITA that the term 

“embedded in” requires more than two materials or substrates that are merely 

positioned adjacent to, parallel, or against each other. Id.   

41. Other dictionary definitions for the related term “embed” also support 

this plain and ordinary meaning of the term “embedded in.”  For example, 

Merriam-Webster’s defines “embed” as “to enclose closely in or as if in a matrix” 

or “to make something an integral part of.” EX2004, 3; see also EX2005, 3 

(defining “embed” as “to fix into a surrounding mass” or “to envelop or enclose”).  

The dictionary definitions relied upon by Mr. Oslan also support the plain and 

ordinary construction that I have presented here.  For example, the dictionaries 

sited by Mr. Oslan similarly define the related word “embed” as “to enclose 

closely in or as if in a matrix,” “to make something an integral part of,” “envelope 

or enclose,” or “to cause to be an integral part of a surrounding whole.” EX1016, 

4; EX1017, 4; EX1018, 3.  Notably, even if these dictionary definitions were 

believed to support a broad interpretation for the term “embed” alone, as discussed 

above, the claim term “embedded in” indicates a narrower scope than that 

proposed by Masimo in the Petition. 

42. I have also reviewed the definition for the term “embedded in” that 

Masimo has submitted in the related district court proceeding.  Importantly, in that 

proceeding, Masimo has proposed a much narrower construction for the term 
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“embedded in” for the ’257 patent of “set firmly into and surrounded by material.” 

APPLE-2004, 57.  This much narrower construction for the term “embedded in” 

(in contrast to the term “embedded,” which Mr. Oslan provides a construction for 

in this proceeding) once again demonstrates the flaws in Mr. Oslan’s construction 

here.  A POSITA would have recognized that this district court construction of 

“embedded in” is much narrower than the construction proposed by Mr. Oslan for 

the term “embedded” in this proceeding.  For example, Masimo’s district court 

construction requires that a first material be “surrounded by” a second material and 

does not encompass arrangements in which a first material merely “form[s] an 

outer and/or inner surface” of a second material or is “placed underneath an 

exterior surface and against an inner surface” of the second material, as Mr. Oslan 

has proposed here.  

43. I have noted that in supporting its narrower construction in the district 

court proceeding, Masimo asserts that “‘embedded in’ must be construed to be 

more than merely ‘mounted on.’” APPLE-2004, 58-59, 61.  Masimo further asserts 

that arrangements in which a first material is merely “‘behind,’ ‘embedded along,’ 

[or] ‘adjacent to’” a second material do not fall within the scope of the term 

“embedded in.” APPLE-2004, 61.  Masimo goes on to distinguish “leads [that] are 

‘embedded along’ the bezel” from leads that are “embedded in” the bezel/housing. 

Id. (emphasis original).  These various arguments made by Masimo in the district 
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court proceeding indicate that Mr. Oslan’s construction, in particular the last 

portion of his construction of “placed underneath an exterior surface and against an 

inner surface,” is overly broad and not an accurate definition for the term 

“embedded in.”   

44. Should Masimo be held to the significantly narrower construction of 

“embedded in” that it has advocated for in the district court, the contrasts between 

the cited references and the claims of the ’257 patent that I outline in my analysis 

below become even more stark.  In addition to failing to demonstrate how the cited 

references meet the claim recitations under the proper construction of this term, 

should Masimo be held to its district court construction for the term “embedded in” 

in this proceeding, Masimo’s failure to demonstrate how the cited references meet 

its proffered district court construction for “embedded in” is even more apparent.  

As I discuss below, under both Masimo’s district court construction, and the proper 

plain and ordinary meaning of the term “embedded in,” the cited references fail to 

disclose all of the recited claim limitations.   
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45. I would like to note that I also do not agree with the construction for 

“embedded in” proposed by Masimo in the district court proceeding.  Specifically, 

I find the construction advanced by Masimo in the district court proceeding to be 

too narrow in that it does not encompass the full scope of the term “embedded in.”  

For example, the specification discloses 

embodiments where the leads are exposed 

to a user and are thus not entirely 

“surrounded by material.” As shown in 

Figure 4A, the embedded “lead 422” 

(shown in green) comprising the pad is 

only partially surrounded by the bezel 410 with a portion of the pad “exposed to 

the user during use.” EX1001, 9:22–24, Fig. 4A.  As another example, the 

qualitative limitation-of-degree—“set firmly into”—in Masimo’s district court 

construction adds ambiguity to a straightforward term. This assertion of “set firmly 

into” begs the question, how firm must it be set to be considered “embedded”? 

Accordingly, Masimo’s district court construction is also improper because it is 

vague and a practitioner would not be able to determine if a proposed arrangement 

infringed this claim. 

46. For the above reasons, both the descriptions contained within the ’257 

patent and the various other materials of which a POSITA would have been aware 
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indicate that the proper scope of the term “embedded in” is “at least partially set in 

or partially surrounded by a material” which is consistent with the plain and 

ordinary meaning for this term.  

V. THE ’257 PATENT 

A. Overview 

47. The ’257 Patent is directed to an electronic device that includes a 

sensor for detecting a user’s cardiac signal.  EX1001, 2:1-2.  The sensor can be 

used to unlock the device in response to “authenticat[ing] a user based on the 

attributes of the user’s heartbeat.”  Id., 1:49-2:3. 

48. A “heart sensor 112 can include one or more leads connected to the 

exterior of the electronic device.”  EX1001, 6:3-8.  “The cardiac signals detected 

by the heart sensor leads can be coupled to a processor incorporated in heart sensor 

112, or instead provided to processor 102.”  Id., 6:10-16.  “The processor may then 

analyze the received signals and generate, from the received signals, one or more 

characteristic quantities of the user's heartbeat or heart rate for authentication.”  Id. 

49. The ’257 Patent provides several example configurations for its 

disclosed electronic device.  For example, “FIG. 4A is a cross-sectional view of an 

illustrative electronic device having a bezel with an embedded heart sensor lead,” 

where “lead 422 is exposed to the user.”  Id., 9:18-26.  “FIG. 4B is a cross-

sectional view of another illustrative electronic device having a bezel with an 
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embedded heart sensor lead,” where lead 472 is placed “underneath the outer 

surface of the bezel.”  Id. 9:45-49.  Each of lead 422 in Figure 4A and lead 472 in 

Figure 4B is coupled to a respective connector (424 and 474) that “transmit[s] the 

signals to a processor” of the device.  Id., 9: 24-26, 9:51-52. 

 

Left: ’257 Patent, FIG. 4A; Right: ’257 Patent, FIG. 4B 

50. The ’257 Patent also discloses embodiments where a lead is 

“embedded in or behind display 302” or “embedded in or adjacent to the housing.”  

EX1001, 8:40-52, 10:25-29.  The ’257 patent provides examples of how a lead can 

detect the cardiac signal without needing to be a metal structure positioned on the 

outer surface of the device. Id., 6:17-6:33.  The ’257 describes express benefits of 

an electrode that is embedded within the structure, and not forming an outer 

surface. Id., 1:58-2:3. This includes avoiding having to perform additional 

authentication functions.   

B. Overview of the Prosecution History 

51. The application leading to the ’257 Patent was filed on December 20, 

2013, claiming priority to provisional application number 61/111,498 filed on 
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November 5, 2008 through a chain of continuation.  The ’257 Patent went through 

an examination that involved three substantive office actions including prior art 

rejections based on Ceballos (US 6,522,915), Gilles (US 4,635,646), and Weiss 

(US 5,632,926).  Subsequently, the ’257 Patent was allowed on May 22, 2018, and 

issued on September 18, 2018. 

VI. OVERVIEW OF PETITIONER’S APPLIED ART 

52. Petitioner has applied Mills and Markel as references in its grounds of 

the Petition. Below are brief descriptions of these references. 

A. Mills 

53. Mills describes a “compact, lightweight wrist-worn cardiac data and 

event monitor having dry skin electrodes integral with the monitor's housing .” 

EX1006, Abstract.  As Mills describes the “extremely full function cardiac monitor 

… conveniently and comfortably can be wrist-worn by a cardiac patient, because 

the form factor and size of the monitor's housing relative to the conventional wrist 

band is only slightly larger than a traditional digital watch.” Id. 2:59-3:5.  The 

wrist-worn device of Mills includes an upper electrode 14 that is exposed to the 

outside of the device to allow for direct contact by the palm of a user and a lower 

electrode 16 configured to contact the wrist of the user. EX1006, 4:67-5:17, 6:63-

7:15, 12:13-19.   
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54.  

 

55. Both the electrode 14 and the electrode 16 are “formed of a base metal 

such as stainless steel” 14a with a thin outer “metal-plating” 14b that is 

“approximately 3-microns” thick applied as a coating on the base metal 14a “by 

known chemical or physical vapor deposition techniques” as shown in Figure 3B 

Id., 3:67-4:10, 4:32-37.  Mills states that the outer-plating 14b is “shown in greatly 

enlarged thickness in FIG. 3B relative to that of expanse 14a.” EX1006, 4:4-10.   
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56. Mills’ device includes “the functionality including the ability to 

produce ECG data records on demand and to play the same back to a remote site 

with the use only of a touch tone telephone or other suitable audio communication 

channel.” EX1006, 7:29-45. 

B. Markel 

57. Markel describes a “compact, lightweight wrist-worn cardiac data and 

event monitor having dry skin electrodes integral with the monitor's housing.”    

 

EX1005, FIG. 1 

58. Markel discloses that the electrodes “generally comprise conductive 

material.”  Id., [0037].  Markel then continues with providing examples of such 

conductive material by explaining that: 

For example, an electrode may comprise a metallic surface 
exposed for user contact. Also for example, an electrode may be 
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formed from conductive plastic (or another material) that may be 
integrated into various molded components of the mobile 
communication device. For example, various conductive plastics 
(e.g., graphite-impregnated plastic or the like) may provide 
sufficient conductivity for an electrode to perform adequately.  
Id. 
 

59. Markel also notes that “[e]lectrodes (or other sensors) may be shaped, 

positioned or formed with various physical features.”  Id., [0038].  For example, 

“[e]lectrodes may[] be identified for the user in any of a variety of manners or may 

be generally concealed from the user.”  Id., [0039].   

60. To clarify what it means by an identifiable (i.e., unconcealed) versus a 

concealed electrode, Markel provides several examples of identifiable “electrode[s 

that] comprise a visible or tactile indicium to indicate the location of the 

electrode[s] to a user,” versus concealed electrodes that “comprise molded 

conductive plastic with little or no visible indication of the electrode presence” 

when “a user need not be aware of the presence of the electrode.”  Id., [0039-40].  

Figure 3 depicts examples of identifiable electrodes.  In Figure 3, “[f]or example, 

the first pushbutton 310 comprises a heart-shaped indium 312 (or other visible 

characteristic) to notify a user of the location of the electrode and also the function 

of the electrode.”  Id.  “Also for example, the second pushbutton 320 comprises a 

circular projection (or other tactile characteristic) to notify a user of the location of 

the electrode.”  Id.  
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EX1005, FIG. 3 

“In general, one or more electrodes (or other sensors) may be positioned such that 

the one or more electrodes contact a user during normal (or typical) use of the 

MCD 100.”  Id., [0041].  In FIGs. 2-6, Markel promotes placement of the 

electrodes on different parts of a “cellular or portable telephone” as the MCD.  

Such placement of the electrodes facilitate user engagement with the electrode 

during the use of the telephone.  See e.g., id., [0045] (“FIG. 4 provides a non-

limiting example of [the] electrode placement,” where “first and second electrodes 

may be disposed on a main body portion 110 of the MCD 100,” as presented in 

“FIG. 4”); id., [0046] (“FIG. 5 provides a non-limiting example of [the] electrode 

placement,” where the electrodes are “disposed on a main body portion 110 of the 

MCD 100 and a pushbutton”); id., [0047] (“FIG. 2 provides non-limiting examples 

of [electrode] placement,” where the “electrodes may be disposed on a same 

pushbutton of the mobile communication device 100”); (“FIG. 6 provides a non-

limiting illustration of [electrode] placement,” where “a first electrode may be 

disposed on a handheld portion of the MCD 100, and a second electrode may be 

disposed on (or proximate) an earpiece of the MCD100.” “Such electrode 
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placement may, for example, provide for user contact with both electrodes during 

the process of listening to the MCD 100”).  

VII. ANALYSIS 

I. Ground 1 Fails to Demonstrate That All Elements of Claims 1-4, 8, 
10, 11, and 14 are Disclosed by Mills 

A. Masimo’s Multiple Mappings of Mills to the Claims of the ’257 

Patent 

61. Under Ground 1, both Masimo and Mr. Oslan provide a tangled 

collection of inconsistent mappings of the Mills reference to the “first pad” recited 

by claim 1.  For example, Masimo and Mr. Oslan alternatively map the claimed 

first pad to (i) an electrode, (ii) a base metal of an electrode, and (iii) a leaf spring 

or a top of a leaf spring in Mills.  In these examples, Masimo and Mr. Oslan fail to 

explain how any of the identified elements of Mills perform all of the claimed 

requirements of a “first pad”, including the need to be “…positioned under an 

exterior surface of the first portion…”, and “… configured to detect a first 

electrical signal of the user’s cardiac signal…” As one example, a portion of a leaf 

spring is identified as “a pad” of the ‘257 patent primarily because Mr. Oslan 

insists that it is “a pad” without actually identifying how the identified portion of 

the leaf spring provides all of the requirements for the “first pad” recited in claim 

1.  In each case, as I have identified below, the identified element is not shown to 

meet all the requirements of the first pad, and as a result, all these mappings fail. 
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62. Even within the inconsistent mappings, Masimo and Mr. Oslan fail to 

properly identify elements in the prior art examples that meet all the requirements 

of the claims.  For example, Masimo and Mr. Oslan are unable to find a structure 

that meets the requirements for the first pad of the first claim in any of its 

inconsistent mappings.  Masimo finds many elements in Mills that might satisfy a 

portion of the requirements of this element.  However, Ground 1 fails because no 

single component or material identified by Mr. Oslan and Masimo in any of the 

cited references meets all the requirements of a first pad as recited in claim 1 of 

the ’257 patent.  In addition to these faults, there are other missing elements, which 

I describe below.   

63. Furthermore, although Mr. Oslan presents multiple mappings for the 

structures identified in Mills to portions of the recitations of the claims, he does not 

make clear when he is switching between components of the various mappings, 

repeatedly jumping between different theories without identifying which particular 

mapping is being discussed in any particular paragraph, and in doing so, seems to 

be frequently mapping individual elements of Mills to multiple claim elements.  

This is most clear in the repetitive switching between the three different mappings 

of the claim term “first pad” that I mentioned above.     
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64. As I previously discussed in paragraph 48, the device of Mills 

includes an upper electrode 14 that is exposed to the outside of the device to allow 

for direct contact by the palm of a user. EX1006, 6:63-65, 7:13-15, 12:13-19. 

 

           

65. Electrode 14 is “formed of a base metal such as stainless steel” 14a 

with a thin outer “metal-plating” 14b that is “approximately 3-microns” thick 

applied as a coating on the base metal 14a “by known chemical or physical vapor 

deposition techniques” as shown in Figure 3B Id., 3:67-4:10, 4:32-37.  Mills 

describes that this outer-plating 14b is “shown in greatly enlarged thickness in 

FIG. 3B relative to that of expanse 14a.” EX1006, 4:4-10.   
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66. As I discussed above, the plating 14b is only three microns thick, 

which is much less than 1% of the likely mm-scale thickness or the cm-area 

dimensions of the electrode 14. Id., 4:32-35. Further, a POSITA would understand 

that this very thin film can only be formed or further exist as a layer associated 

with the electrode 14a, which precludes any possibility that the electrode could be 

positioned relative to the film 14b, or any possibility that this film could be a 

portion of the housing.  Mapping of the film 14b to any of the claim terms fails for 

these reasons. 

67. As I discussed above, Masimo and Mr. Oslan present at least three 

mappings of the electrode 14 of Mills to the claimed features of claim 1—jumping 

between these various mappings without specifying which mapping is being 

addressed at any given time while also failing to demonstrate how any one 

mapping actually provides all elements of claim 1.  

68. For example, M. Oslan and Masimo variously assert that 

 The electrode 14 is the first pad 
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 The stainless steel portion 14a is the first pad 

 The top of leaf spring 62 is the first pad 

There are issues and missing explanations associated with the assertions that any of 

these three items alone meets the claim limitations required for a first pad.  Making 

matters even more complex and incomplete, Masimo also variously and 

intermittently asserts that these same elements (electrode 14, stainless steel portion 

of electrode 14a, and top of leaf spring 62) make up the first portion of the 

enclosure or a first connector in the analysis of other elements of the claims.  The 

almost unlimited interchangeability of these elements as candidates for meeting 

these claim terms is a consequence of the overly-broad interpretations of the 

meaning of these claim terms.   

69. As a first example, it is clear from the claim language itself that Mills’ 

electrode 14 cannot provide both the claimed “first pad” and the “first portion of 

the enclosure.”   Specifically, the claims require that the “first pad is embedded in a 

first portion of the enclosure,” thus indicating that the first pad and the first portion 

of the enclosure are different structures.  This is but one example of the material 

inconsistency in the Petition with respect to how Masimo maps the electrode 14 of 

Mills to claim 1.  Below I present a description of the three distinct mappings of 

the electrode 14 of Mills to the various structures recited by claim 1 which are 

articulated by Mr. Oslan.  Following this discussion I provide my analysis 
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confirming that none of the mappings proposed by Masimo and Mr. Oslan 

provides all elements of claim 1.  This includes identifying Masimo’s failure to 

complete the analysis of any specific mapping to the entirety of the claims. 

70. In addition to, and in accordance with, these inconsistent mappings in 

the Petition, Masimo also provides inconsistent mappings as to which disclosures 

of Mills provide the claimed “enclosure,” once again switching between different 

mappings throughout its analysis of claim 1 without clear indications of which 

mapping is being discussed in any given section.  These inconsistent mappings of 

Mills to the claimed enclosure are also detailed below. 

1. Masimo’s First Mapping of Mills’ Electrode 14 to Claim 1 
(Electrode 14 is the claimed “first pad”) 

71. Mr. Oslan provides his first mapping of Mills’ electrode 14 early in 

his analysis of claim 1 under what he has identified as Limitations 1[b(i)-(v)]. 

EX1003, ¶59.  In this first mapping, Mr. Oslan identifies the entire electrode 14 

(including the stainless steel portion 14a and the deposited film 14b) as the claimed 

“first pad,” referring to “first pad 14.” EX1003, ¶59 (pages 26-27).  For example, 

Mr. Oslan states that “Electrodes 14 and 16 are both on the outer surface of the 

device housing and therefore are the pads described in the ‘257 patent.” Id.  Mr. 

Oslan states that “Fig. 1 of Mills shows a first pad 14” followed by annotated 

versions of Figures 1 and 3A.  
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EX1003, ¶59 (page 28). 

72. After this discussion in his paragraph 59, Mr. Oslan switches between 

the second and third mappings (discussed below) before ultimately returning to this 

first mapping in addressing Limitation 1[c].  Specifically, Mr. Oslan states that 

“Electrodes 14 and 16 are both thin mats that are part of the electrical path of a 

lead and are therefore pads.” EX1003, ¶65.  This statement from Mr. Oslan once 

again makes it clear that in this mapping he is equating the electrode 14 to the 

claimed first pad.   

73. The Petition repeats this mapping made by Mr. Oslan, for example, 

when addressing these claim elements in the Petition, Masimo states that “Mills 

discloses a first pad - electrode 14.” Pet., 19.  The Petition continues this mapping 

in the analysis of element 1[b(ii)], stating “Mills discloses its electrode 14 (first 

pad).” Id.  In articulating this mapping, Masimo also identifies that it is mapping 

electrode 14 to the claimed first pad, not the claimed enclosure, by stating that 
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“electrodes, 14 and 16 [are] located on different portions of the enclosure.” Pet., 

20. Based on these assertions made by both Mr. Oslan and Masimo, the first 

mapping reads the entire electrode 14 (including both the layers of electrode 14 

discussed above) as the first pad recited in claim 1.  

74. After switching from this mapping to at least two alternative 

mappings of the electrode 14 to claim 1 (discussed below), Masimo returns to this 

initial mapping in addressing element 1[b(v)], stating “the electrode 14 (pad) of 

Mills is configured to detect a first electrical signal of the user’s cardiac signal.” 

Pet., 26.  Then, in addressing element 1[b(vii)], Masimo refers to Mills’ electrode 

14 as “first lead 14,” indicating that in this mapping, the entire electrode 14 is 

considered part of the claimed “first lead” rather than part of the claimed 

enclosure. Pet., 29.  Masimo continues this first mapping in element 1[c(i)], stating 

that “leaf spring 62 is a first connector coupling electrode 14 (first pad) to the 

processor of Mills.” Pet., 31.   

2. Masimo’s Second Mapping of Mills’ Electrode 14 to Claim 1 
(stainless steel base layer 14a is the “first pad” and metal-
plating layer 14b is the “first portion of the enclosure”) 

75. After presenting his first theory in which the electrode 14 (including 

both layers 14a and 14b) provides the claimed “first pad” that is embedded in the 

first portion of the enclosure, Mr. Oslan appears to adjust his mapping to a second 

mapping in which only the stainless steel base layer 14a of the electrode 14 reads 
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on the claimed “first pad.” EX1003, ¶59 (pages 28-29).  This is shown, for 

example, in the annotated version of Figure 3B that Mr. Oslan includes on page 29 

of his declaration. 

 

EX1003, ¶59 (page 29) 

76. As shown in this annotated version of Figure 3B, Mr. Oslan clearly 

identifies the stainless steel base metal layer 14a as a “pad” (presumably reading 

this layer 14a on the claimed “first pad” in light of the earlier discussion of 

paragraph 59).  However, Mr. Oslan does not identify what portion he believes to 

be the claimed “first portion of the enclosure.”  He does, however, make this 

distinction a page earlier, identifying that “[p]lating of an outer, skin-contactable 

region” provides the claimed “first portion.” EX1003, ¶59 (page 28).  Thus, in this 

second mapping, Mr. Oslan now appears to identify the three-micron thick outer-
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plating layer 14b with the claimed “first portion of the enclosure” and the stainless 

steel base metal layer 14a as the claimed “first pad.” EX1006, 3:67-4:10, 4:32-35.  

I note that after this brief discussion on pages 28 and 29, Mr. Oslan does not 

appear to return to this second mapping.  I also note that earlier when addressing 

Limitation 1[a] (“an enclosure”), Mr. Oslan does not refer to any part of the 

electrode 14 as providing part of the enclosure. EX1003, ¶57.  He identifies only 

the housing 12 as providing the claimed enclosure. Id.  Mr. Oslan’s declaration 

does not appear to make any attempts to reconcile this inconsistency between the 

two mappings.   

77. The Petition once again follows this abrupt switch in the mapping of 

Mills to claim 1.  For example, in addressing element 1[b(ii)], Masimo shifts from 

its initial mapping of the entire electrode 14 to the claimed first pad to instead 

identify “this first pad” as “electrode 14a.” Pet., 19, 22.  As part of this shift in 

mapping Mills to claim 1, Just as Mr. Oslan did in his declaration, the Petition 

asserts that “the exterior surface 14b” constitutes “the first portion of the 

enclosure.” Pet., 22.  Similar to Mr. Oslan’s declaration, Masimo does not identify 

any portions of the electrode 14 as being part of the enclosure when addressing 

element 1[a]. Id., 16. I note that Masimo’s petition (and Mr. Oslan’s declaration) 

switch between the first mapping and the second mapping in addressing the same 

element (element 1[b(ii)] in the petition) without identifying these two different 
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interpretations of Mills as separate or alternative mappings to the claims. Pet., 19-

22. 

78. Masimo appears to continue this second mapping in its discussion of 

element 1[b(iv)].  In the first paragraph of its discussion of element 1[b(iv)], it is 

unclear which of the first two mappings Masimo is relying on as it does not 

specifically identify any particular structure of Mills as corresponding to the 

claimed “first portion of the enclosure” even though this claim element recites “the 

first pad is positioned underneath the exterior surface of the first portion.” Pet., 24.  

Although not clear, it appears that Masimo is implicitly relying on its second 

mapping of the electrode 14 to claim 1 as it refers to expanse 14a and outer-coating 

14b separately, stating “embedded lead 14a is underneath or covered by the 

exterior surface 14b.” Id.  Once again, Masimo does not distinguish this mapping 

from the first mapping discussed above, and in doing so, fails to complete its first 

mapping.  By failing to identify the required “exterior surface of the first 

enclosure” for the first mapping, the first mapping fails at this element, as I discuss 

in greater detail below.  As with Mr. Oslan’s declaration, after the analysis of 

element 1[b(iv)], the Petition appears to abandon this particular mapping for the 

remainder of the claim 1 analysis.  The Petition only briefly returns to this mapping 

in the analysis of claim 8, stating that “[h]ousing 12 and outer surface portion 14b 
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of electrode 14 form a pocket into which the inner base metal pad portion 14a 

underneath the exterior surface 14b of the enclosure.” Pet., 37. 

3. Masimo’s Third Mapping of Mills’ Electrode 14 to Claim 1 (the 
entire Electrode 14 is the claimed “first portion of the 
enclosure” and the top of Mill’s leaf-spring 62 is the claimed 
“first pad”) 

79. After shifting between the first two mappings, discussed above, in his 

analysis of Limitations 1[b(i)-(v)], Mr. Oslan presents a third mapping of Mills to 

the claims, identifying the top of the trapezoid-shaped leaf spring 62 as “a pad” and 

the electrode 14 as providing an “Upper (First) Portion.” EX1003, ¶60.  

Specifically, Mr. Oslan states that “[t]he top of the trapezoid-shaped leaf spring 62 

is a pad.” Id.  Notably,  

80. In its third mapping of Mills to Claim 1, Masimo states that “[t]he top 

of the trapezoid-shaped leaf spring 62 is a pad” while addressing element 1[b(ii)] 

and therefore appears to map the top of leaf spring 62 to the claimed first pad. Pet., 

23.  He follows this discussion with a reproduction of a portion of Figure 2 of Mills 

showing the leaf spring 62. 
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EX1003, ¶60 (page 30). 

81. I note that Mr. Oslan never expressly states in his declaration that the 

top of the leaf spring 62 is the claimed “first pad.”  Rather, he only ever identifies 

this portion of the leaf spring as “a pad.” EX1003, ¶60.  I have reviewed Mr. 

Oslan’s deposition transcript and found that he seemed to go out of his way to 

avoid classifying this portion of the leaf spring 62 as the claimed “first pad” when 

asked directly if this portion of the leaf spring was a first pad on multiple 

occasions. APPLE-2008, 43:5-45:2, 46:13-49:7.  When further pressed on this 

question, Mr. Oslan did not assert that the portion of the leaf spring was the first 

pad: 

Q.   Does the top of the trapezoid-shaped leaf spring 62 provide all 

requirements for the first pad recited by Claim 1? 

MR. EVERTON:  Objection to form. 

THE WITNESS:  So, again, I'd have to go back and do an analysis of that, 

and I can't answer that at this time. 
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APPLE-2008, 48:22-49:6.  Oslan’s evasive analysis and reluctance to state that this 

portion of the leaf spring is a “first pad” in this third mapping therefore fails.  Mr. 

Oslan simply has not expressly identified how he believes that the top portion of 

the leaf spring 62 provides all requirements for the first pad recited in claim 1, and 

avoids stating otherwise, even when given multiple opportunities to do so.  

82. Prior to his identification of the leaf spring 62 as “a pad,” Mr. Oslan 

identifies that in this alternative, third mapping, he is reading the electrode 14 on 

the claimed “first portion of the enclosure.” 

 

EX1003, ¶60 (page 30). 

83. The Petition once again repeats this third mapping described in Mr. 

Oslan’s petition, using almost the exact same language.  Pet., 22-25.  For example, 

Masimo describes this third mapping, stating “electrode 14…is a first portion 
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forming part of the exterior surface of Mills” and referring to “electrode 14 (first 

portion).” Pet., 24. 

84. As I discussed above with respect to Masimo’s second mapping, this 

third mapping is inconsistent with Masimo’s analysis of element 1[a]. Specifically, 

in addressing element 1[a] (“an enclosure”), Masimo does not identify any portion 

of electrode 14 as making up a part of the enclosure. Pet., 16-17; EX1003, ¶57.  

Rather, both Mr. Oslan and Masimo expressly identify only the housing 12 of 

Mills as providing the claimed enclosure. Id. 

4. Masimo’s Inconsistent Mapping of Mills to the Claimed 
“enclosure” of Claim 1 

85. In accordance with the above described inconsistent mappings of the 

electrode 14 of Mills to Claim 1, both Mr. Oslan’s declaration and Masimo’s 

Petition present inconsistent mappings as to which structures in Mills provide the 

claimed “enclosure” of Claim 1 (Element 1[a]).  As discussed above, in addressing 

element 1[a], Masimo identifies only the housing 12 as providing the claimed 

“enclosure.” Pet., 16-17; EX1003, ¶57.  Mr. Oslan states in his paragraph 57, “As 

shown below in Fig. 1 of Mills, Mills discloses an electronic device 10 for 

detecting a user's cardiac signal. EX1006, Fig. 1 (reproduced in part, below), 3:7-8. 

The device 10 includes a housing or enclosure 12. Id.” EX1003, ¶57.  With respect 

to claim element 1a, there are no other mappings from any other elements or 
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structures in Mills to the term “an enclosure”.  Only the “housing 12” of Mills is 

identified as the claimed enclosure.  This is consistent with Masimo’s first 

mapping of the electrode 14 to claim 1 in which the entire electrode 14 is mapped 

to the claimed first pad.   

86. However, as part of Masimo’s second mapping of the electrode 14 to 

claim 1, which is first presented within the discussion of limitation 1[b(ii)], 

Masimo departs from the mapping discussed with respect to element 1a, and relies 

on a new arrangement which maps “the exterior surface 14b” of electrode 14 to 

“the first portion of the enclosure.” Pet., 22.  This new proposal in limitation 

1[b(ii)] appears to depart from the already stated mapping in this ground of  

housing 12 to the claimed “enclosure” by newly adding the outer-platting 14b of 

electrode 14 to the claimed housing and asserting that this is part of the enclosure. 

Pet., 22; EX1003, ¶59.  As discussed above, Masimo and Mr. Oslan do not identify 

this mapping as a complete and distinct alternative to the first mapping but rather 

conflates the two throughout his analysis.   

87. Finally, in this same section analyzing claim term 1[b(ii)], Masimo 

provides a new mapping in which the leaf spring 62 of Mills is a “pad” (not a “first 

pad”), and all of electrode 14 becomes the first part of the enclosure, by identifying 

the entire “electrode 14” as “a first portion forming part of the exterior surface of 

Mills,” thereby appearing to map all of electrode 14 to the claimed first portion of 
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the enclosure. Pet., 24; EX1003, ¶60.    Nowhere in the analysis of limitation 

1[b(i)] does Masimo or Mr. Oslan specifically mention the possibility that the 

“pad” at the top of the leaf spring in Mills can be the “first pad” of the ‘257.   

88. Summarizing the structure of the mappings offered by Mr. Oslan and 

Masimo:  

 In element 1[a], the housing 12 of Mills is an “enclosure”. 

 In element 1[b(i)], the entire electrode 14 is a “first pad”. 

 In element 1[b(ii)],  

o the entire electrode 14 is a pad, “embedded in” the housing 12 

o or, the stainless steel portion 14a of electrode 14 is a pad, and 

the thin film portion 14b of electrode 14 becomes part of the 

housing.  The stainless steel portion 14a of electrode 14 is 

embedded in the housing and the thin film portion 14b of the 

electrode 14 

o or, the entire electrode 14 is part of the housing, and the pad of 

the leaf spring is a pad.  This is possibly a “first pad”, but 

Masimo and Mr. Oslan do not make this assertion in this 

section. 

 In element 1[b(iii)],  
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o electrode 14 is an exterior surface of the first portion of the 

enclosure 

o or, the thin film 14b is an exterior surface of the first portion of 

the housing 

89. Throughout all of this, which is not even the complete analysis of 

claim 1, there is no clear connection between each of the individual assertions 

about the mapping of elements to claim terms that would comprise a complete 

mapping of a single set of elements to the elements of the entire claim.  In the 

section above, I’ve presented the mappings for just 4 of the claim terms, and even 

in this limited set, there is no consistent combination throughout just these 4 terms 

that can meet these limitations.  Specifically, if the housing 12 is an “enclosure” 

and the electrode 14 is a “first pad”, most of the choices for the third and fourth 

claim terms are not available as they have already been mapped to one of these 

first two elements.  Of those that remain, there are none that can simultaneously 

meet the first 3 claim terms or all 4 of these claim terms.  

90. In light of these additional inconsistencies, it becomes apparent that 

Mr. Oslan does not provide a single coherent theory of how Mills provides a single 

mapping to claim 1 that meets all of the requirements of claim 1.  Specifically, no 

single mapping provides the claimed “first pad” in a manner that meets all of the 

requirements for the first pad as recited in claim 1.  
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B. Masimo and Mr. Oslan Fail to Identify How Any Mapping from 

Mills Meets All Requirements of Claim 1 

91. As I discussed above, Mr. Oslan and Masimo assert three distinct 

mappings of Mills to claim 1, including the three distinct assertions that: 

 The electrode 14 is the first pad 

 The stainless steel portion 14a is the first pad 

 The top of leaf spring 62 is the first pad or simply “a pad” 

92. There are issues and missing explanations associated with the 

assertions that any of these three items alone meets the claim limitations required 

for a first pad.  This includes a failure by Masimo to even address every element of 

claim 1 based on any single consistent mapping.  Below, I walk through each of 

Masimo’s three mappings and point out various faults, demonstrating that none of 

the mappings provides all elements of claim 1.  

1. Masimo’s First Mapping of Mills to Claim 1 Fails to Provide 
All Requirements for the Claimed “first pad” for Electrode 14. 

93. As I previously discussed, Mr. Oslan and Masimo’s Petition present a 

first mapping of Mills to claim 1 in which they identify the entire electrode 14 

(including both base layer 14a and outer-plating 14b) as providing the claimed 

“first pad” which makes up at least part of the “first lead.” EX1003, ¶59; Pet., 18-

20, 26, 29.  However, this mapping fails to provide all recitations of claim 1 

because the electrode 14 is not both “embedded in a first portion of the enclosure” 
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and “positioned underneath the exterior surface of the first portion” as required by 

claim 1.  The failure of the electrode 14 to meet all requirements for the claimed 

“first pad” is clear because the upper surface of the electrode 14 is exposed to the 

outside of the device and is therefore not “positioned underneath the exterior 

surface of the first portion” as required by claim 1.   

94. For example, in presenting his first mapping of Mills to claim 1 as 

part of his analysis in paragraph 59, Mr. Oslan includes a reproduction of Figure 1 

of Mills with the electrode 14 labeled, clearly showing that the electrode 14 is 

exposed to the outside of the device, and therefore definitely not “positioned 

underneath” the housing 12. EX1003, ¶59 (page 28).  

 

EX1003, ¶59 (page 28). 

95. Masimo’s first mapping therefore fails to provide all requirements 

recited in claim 1 for the first pad because the electrode 14 is not positioned 

underneath an exterior surface of the housing 12.  Both Mr. Oslan’s analysis itself 

and the analysis of element 1[b(iv)] support this conclusion as both Mr. Oslan and 
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Masimo abandon this first mapping completely, including only analysis of its 

second and third mappings when discussing the claimed requirement that “the first 

pad is positioned underneath the exterior surface of the first portion” of the 

enclosure. See EX1003, ¶59; Pet., 24-25.  

96. At various points in the petition, when describing other mappings of 

Mills to claim 1, Masimo asserts that the electrode 14 is the claimed first portion of 

the enclosure. See Pet., 22-23.  Mr. Oslan also makes such assertions in his 

declaration. EX1003, ¶60.   However, within a single complete mapping of claim 

1, the electrode 14 of Mills cannot simultaneously be both the first pad and the first 

portion of the enclosure in which the first pad is embedded and which the first pad 

is “positioned underneath” as required by the claims.  A POSITA would recognize 

that a single structure in Mills cannot simultaneously serve as 2 claimed structures.  

Further and more obviously, a POSITA would recognize the straight forward fact 

that a component cannot be positioned underneath itself.  Logic also indicates that 

the electrode 14 cannot read on both the claimed first pad and the first portion of 

the enclosure because it is physically impossible for the electrode 14 to be 

embedded in and positioned underneath itself.  

97. As shown in Figure 1 of Mills, above, the electrode 14 is exposed to 

the outside of the device and therefore, in Masimo’s first mapping of Mills to claim 

1 in which the electrode 14 is mapped to the claimed “first pad” and the housing 12 
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is mapped to the claimed enclosure.  Therefore, Mills fails to disclose that “the first 

pad is positioned underneath the exterior surface of the first portion” of the 

enclosure because the electrode 14 is not positioned underneath an exterior surface 

of the housing 12. Masimo’s first mapping therefore fails to provide all 

requirements for the claimed “first pad.”   

98. Based on the reasoning I’ve discussed above, Masimo’s first mapping 

also fails to provide Limitation 1[b(v)] which requires detection “of the user’s 

cardiac signal via the user’s skin’s contact with the exterior surface of the first 

portion of the enclosure.” As I discussed above, in this first mapping, Masimo and 

Mr. Oslan identify the electrode 14 as the first pad and the housing 12 as the first 

portion of the enclosure.  However, the housing 12 in Mills is formed from a non-

conductive plastic. EX1006, 6:40-45.  Therefore, it is impossible for the user’s 

cardiac signal to be detected “via the user’s skin’s contact with the exterior surface 

of the first portion of the enclosure” in this mapping because the housing 12 is 

non-conductive.  Mr. Oslan agreed during his deposition that contact with the 

housing alone was insufficient for Mills’ device to detect the user’s cardiac signal. 

APPLE-2008, 65:8-67:7. 
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A. Masimo’s Second Mapping of Mills to Claim 1 Fails to Provide 
All Requirements for the Claimed “first pad” with Respect to 
Stainless Steel Portion 14a 

99. There are at least three faults with Mr. Oslan and Masimo’s second 

mapping of Mills to claim 1 that each independently demonstrate that the second 

mapping fails to provide all elements of claim 1, including all requirements for the 

claimed “first pad.” These faults are 

 The outer plating 14b of electrode 14 is not a part of the 

housing/enclosure of Mills’ device but rather, an imperceptibly thin 

coating deposited/plated on the main electrode expanse 14a. 

 The main electrode expanse 14a of electrode 14 is not “embedded in” the 

outer plating 14b but is merely positioned adjacent to the outer plating 

14b. 

 Third, the disclosures of Mills do not support Masimo’s second mapping.  

100. As I previously discussed, in Masimo’s second mapping, Masimo 

alleges that the stainless steel expanse 14a of the electrode 14 reads on the claimed 

“first pad” and that the three-micron thick metal-plating composition 14b reads on 

the claimed “first portion of the enclosure.” See Pet., 22, 24.  Below I address each 

reason that demonstrates that this second mapping fails to provide all elements of 

claim 1 and is also not supported by the actual disclosures of Mills.  
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a. Mills’ “metal-plating composition 14b” is not part of 
the enclosure separate from base metal layer 14a 

101. Turning to the first reason that Masimo’s second mapping fails to 

disclose elements 1[b(ii)] and 1[b(iv)], the outer plating 14b of electrode 14 is not 

and cannot conceivably be considered a portion of the housing or enclosure of 

Mills’ apparatus 10.  As a POSITA would have recognized, the metal-plating 

composition 14b that forms a three-micron thick outer coating on the base metal 

layer 14a is not a separate component from the base layer 14a that can form a part 

of the enclosure, distinct from the base metal layer 14a.  Rather, the metal-plating 

composition 14b of Mills electrode 14 is an imperceptibly thin coating “plated” on 

the main expanse 14a of electrode 14 “by known chemical or physical vapor 

deposition techniques.” EX1006, 4:32-39.  A POSITA would know that it is 

impossible to grow a film by chemical or physical vapor deposition methods on it's 

own.  Such growth requires a substrate (in this case the stainless steel section 14b), 

and a POSITA would know that it is impossible to remove an intact thin film from 

the substrate.  As shown in Figure 3A, after this outer coating is plated on the 

electrode 14, the electrode is affixed to the housing 12. 
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EX1006, FIG. 3A (annotated) 

102.   The metal-plating composition 14b is not a portion of the 

housing/enclosure that the expanse 14a is “embedded in” as required by the claims, 

but rather, the metal-plating composition 14b is a thin layer plated on the main 

body of electrode 14 (“expanse 14a”) using “known chemical or physical vapor 

deposition techniques.” EX1006, 4:32-39.  A POSITA would have readily 

understood that the base metal layer 14a is not “embedded in” the outer metal-

plating layer 14b which is created through depositing the material on the base layer 
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14a itself.  The dual layered configuration of electrode 14, in which the metal-

plating layer 14b is coated on the base layer, simply does not fall within any 

reasonable interpretation of the claim language requiring that the first pad be 

“embedded in” the first portion of the enclosure. 

103. I also note that, Figure 3B is not drawn to scale.  Mills expressly states 

that “composition 14b [is] shown in greatly enlarged thickness in FIG. 3B relative 

to that of expanse 14a.” EX1006, 4:4-7.  A POSITA would have known that a 

metal-plating layer would not have the structural integrity to stand alone as a 

portion of the enclosure of Mills.   This is particularly true because Mills gives 

express dimensions for the outer plating 14b, disclosing that it is “approximately 3-

microns (0.003-inc) thick.” EX1006, 4:32-35.  Three microns is an imperceptibly 

thin thickness for such a coating layer, having less than a sixtieth of the thickness 

of a sheet of paper.    

104. A POSITA would have understood that 3-micron thin films, such as 

that described by Mills, are usually deposited by Chemical or Physical Vapor 

Deposition processes, which are carried out at high temperature and under low 

pressure.  These deposition processes are explicitly disclosed by Mills and are very 

common in electrical circuit manufacturing processes and are also widely used in 

high-volume metal finishing processes.  A POSITA would understand that these 

processes are usually carried out at high temperatures (250C to 450C).  After 
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cooling, these films are usually under compressive stress as the underlying 

substrates undergo more thermal contraction when cooled to room temperature 

than the PVD films.  As a result, if these films are to be somehow released from 

the underlying substrate and considered as a free-standing element, there is usually 

buckling, peeling and cracking.  A POSITA would expect that free-standing 

micron-thick films of TiN, TiC and TiCN are always cracked and broken into 

small pieces.  One would never attempt to create such a film, consider it to be a 

portion of an enclosure, and then attach other structures to it.   

105. An important note – the claims require that the pad is to be 

“positioned underneath the exterior surface of the first portion.”  This language 

requires that the pad and the first portion are separate structures and that the first 

pad is to be positioned underneath the first portion.  A POSITA would understand 

that the thin film of Mills is not capable of existing as a free-standing entity, and 

the first pad cannot be positioned relative to it, as the act of being “positioned” 

requires that the electrode 14A be moveable relative to the 3-micron film 14B.  As 

Mills describes, this 3-micron film is grown or deposited on the metallic electrode.  

It does not exist separate from the electrode.  A POSITA would know that there is 

no opportunity or possibility to position the base electrode layer 14a relative to the 

film 14b. 
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106. Therefore, this second mapping fails at least because the 3 micron 

thick layer on the electrode is not a portion of the enclosure, and the pad cannot be 

positioned beneath this three micron film.  There is no reasonable interpretation of 

Mills under which a POSITA would have considered the outer plating 14b of 

electrode 14 to be a portion of the enclosure distinct from the electrode 14a.  A 

POSITA would have understood that Mills’ coating 14b cannot stand alone to form 

a portion of the housing 12 in the absence of the main body of electrode 14.  

Indeed, Mills’ disclosure is consistent with description provided by the ’257 

Patent, which also applies “a conductive coating” to its leads as opposed to the 

enclosure of the device.  EX1001, 9:4-13.  A three-micron thick coating, applied to 

a component that Masimo does not allege is part of the housing/enclosure in this 

second mapping, if affixed to the housing 12 on its own, separate from the expanse 

14a, would not have the structural integrity to support other components or even 

retain its own structure without immediately shattering. It would have been clearly 

understood by a POSITA that Mills’ coating 14b was part of the electrode, not part 

of its enclosure.   

107. Even ignoring the expressly disclosed thickness of Mills’ outer plating 

14b, interpreting claim 1’s recitations of “an enclosure” and a distinct “first pad 

that is embedded in a first portion of the enclosure” to read on a multi-layered 

electrode (as Mr. Oslan and Masimo have done here) stretches the meaning of 
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claim 1 beyond any reasonable interpretation.  In my opinion, the claims mean 

what they say, the claimed electronic device includes “an enclosure” and a separate 

“first pad that is embedded in a first portion of the enclosure.”  Mills’ multi-layered 

electrode 14 having a main expanse 14a and a three-micron thick “metal-plating 

composition 14b” is exactly what Mills describes it as: a multi-layered electrode, 

not an enclosure and separate first pad embedded in the enclosure.  

b. The base metal layer 14a is not “embedded in” the “metal-
plating composition 14b” 

108. Turning to the second reason that Masimo’s second mapping fails to 

disclose elements 1[b(ii)] and 1[b(iv)], even if the metal-plating composition 14b 

of electrode 14 is considered to be part of the enclosure and the base metal layer 

14a of electrode 14 is considered a separate “first pad” (an improper reading of 

Mills’ disclosures, as discussed in the previous section), the base metal layer 14a is 

not “embedded in” metal-plating composition layer 14b and therefore Mills fails to 

disclose element 1[b(ii)] under Mr. Oslan and Masimo’s second mapping of Mills 

to claim 1.  

109. As discussed in the claim construction section, above, the proper 

scope of the plain and ordinary meaning of the term “embedded in” is “at least 

partially set in or partially surrounded by a material.”  As discussed above in the 

claim construction section, the specification of the ’257 patent draws a clear 
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distinction between leads that are “embedded in” a housing and leads that are 

embedded “adjacent to the housing.” EX1001, 10:24-29, 9:44-48 (differentiating 

between a lead that is “positioned against” an inside surface of the housing and a 

lead that is embedded “within the thickness of” the housing.)  I also identified that 

Masimo advocated for an even narrower construction for the term “embedded in” 

in the district court of “set firmly into and surrounded by material.” APPLE-2004, 

57.  Masimo and Mr. Oslan’s second mapping fails to satisfy all requirements for 

the “first pad” of claim 1 under either the proper definition of “embedded in” or 

Masimo’s more narrow district court definition.  This is because the base metal 

layer 14a is not “at least partially set in or partially surrounded by” the metal-

plating layer 14b nor is the base metal layer 14a “set firmly into and surrounded 

by” the metal-plating layer 14b.    This is because Mills makes clear that the layers 

14a and 14b are simply two parallel layers of a multi-layered electrode, with 

neither layer partially surrounding the other.    

110. As demonstrated by Figure 3B, the base metal layer 14a of electrode 

14 is not “embedded in” the metal-plating composition 14b.  Instead, Figure 3B 

shows that the two layers 14a and 14b are positioned parallel each other, with 

neither layer surrounding or encompassing the other, either in part or in whole. 
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EX1006, FIG. 3B, 3:67-4:10, 4:32-39. 

111. The specification of Mills further discloses that the base metal layer 

14a and metal-plating composition 14b are parallel surfaces positioned such that 

the expanse 14a is in adjacent, parallel contact with the metal-plating composition 

14b rather than embedded in the metal-plating composition 14b.  For example, 

Mills describes the composition 14b as “[p]lating an outer, skin-contactable region 

or surface 14a' of expanse 14a.” EX1006, 4:4-10.  Mills go on to describe that this 

“metal-plating composition 14b” is plated on the base metal expanse 14a “by 

known chemical or physical vapor deposition techniques.” Id., 4:32-39.  These 

descriptions of a thin plating layer deposited over the base metal layer make clear 

that the base metal layer 14a is coated with a parallel layer 14b and not embedded 

in the layer 14b.  Mr. Oslan agreed with this characterization of Mills, stating “I 

don’t see anything in Mills explicitly saying that 14a is embedded in 14b.” 

APPLE-2008, 58:22-62:1.  Consistent with my analysis of the descriptions and 
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figures of these two layers 14a and 14b, Mr. Oslan also stated that the two layers 

are flat and that “it appears 14b is parallel to 14a.” Id., 59:11-15.  Mr. Oslan 

additionally confirmed that Mills “doesn’t show that 14b surrounds 14a.” Id., 

61:12-17.  Further, as discussed above, Mr. Oslan’s understanding of the meaning 

of the term “embedded” excludes situations where a first structure with flat surface 

being positioned below a second structure with a flat surface, as the second 

structure is not “an integral part of” the first structure. 

112. I have reviewed all of Mills and it contains no disclosure of the base 

metal layer 14a of electrode 14 being “at least partially set in or partially 

surrounded by” or “set firmly into and surrounded by” the metal-plating 

composition 14b. Therefore, in addition to the reason I described in the previous 

section, the second mapping of Mills to claim 1 presented by Mr. Oslan and 

Masimo fails to disclose “a first lead comprising a first pad embedded in a first 

portion of the enclosure” as required by claim 1.   

c. The disclosure of Mills does not support the second 
mapping presented by Mr. Oslan and Masimo 

113. In addition to the above two reasons that the second mapping 

presented by Mr. Oslan and Masimo fails to provide all elements of claim 1, this 

second mapping also fails because the actual disclosures of Mills simply do not 

support Masimo’s characterization of the second mapping.   It is therefore my 
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opinion that all arguments based on this second mapping should be disregarded as 

irrelevant as to if Mills actually discloses the features of the challenged claims.  

114. As I discussed above, Mr. Oslan’s discussion of this second mapping 

is rather brief, taking up only a portion of paragraph 59 of his declaration.  His 

analysis for this second mapping is also confusing because he uses the shortened 

term “first portion” rather than expressly identifying a “first portion of the 

enclosure” for this mapping.  However, the fact that he discusses the multi-layered 

configuration of electrode 14 before asserting that “the pad (base metal 14a) is 

positioned underneath the exterior of the first portion” at least suggests that he is 

mapping the metal-plating layer 14b to the claimed fist portion of the enclosure. 

EX1003, ¶59 (page 28).   

115. However, earlier in paragraph 59, on page 27, Mr. Oslan appears to 

suggest that the outer plating 14b is part of the enclosure based on Mills statement 

that electrode 14 is “integrally molded” in housing 12. EX1003, ¶59 (page 27) 

(citing EX1006, Fig. 1; 3:48-49).  In my opinion, this simple disclosure that the 

electrodes 14 and 16 are “integrally molded” does not, without more detail, 

indicate whether or not the electrodes are “embedded in” the housing 12.  That 

being said, if this disclosure of Mills provides the basis for Mr. Oslan’s opinion 

regarding all or a portion of the electrode 14 being part of the enclosure, it either 

demonstrates that all of the electrode 14 (i.e., both layers 14a and 14b) are part of 
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the enclosure or none of electrode 14 is part of the enclosure.  This statement of the 

electrodes 14 and 16 being “integrally molded” into the housing simply does not 

support this second mapping offered by Mr. Oslan and Masimo that the metal-

plating layer 14b is somehow part of the enclosure while the base metal layer 14a 

is not.  Mills describes that the entire electrode 14 is integrally molded into the 

housing and therefore it is either all part of the enclosure, or no part of the 

electrode 14 is part of the enclosure.   

116. To be clear, Mills contains no discussion indicating that the outer 

plating 14b is integrally molded in the housing 12 with the expanse 14a being a 

separate component, and indeed, Mills discloses the exact opposite. EX1006, 4:32-

39.  The actual disclosures of Mills simply do not support Masimo’s second 

mapping because either the entire electrode 14 is part of the enclosure, or the entire 

electrode 14 is not part of the enclosure.   

3. Masimo’s Third Mapping of Mills to Claim 1 Fails to Provide 
All Requirements for the Claimed “first pad” 

117. Much like its second mapping, Masimo’s third mapping once again 

fails to disclose all of the requirements for the first pad recite by claim 1 for 

multiple reasons.  As I previously discussed, with respect to his third mapping of 

Mills to claim 1, Mr. Oslan alleges that “[t]he top of the trapezoid-shaped leaf 

spring 62 is a pad.” EX1003, ¶60.  In presenting this third mapping, he also 
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provided an annotated version of Figure 2 in which he identified the electrode 14 

as an “Upper (First) Portion.” Id.  The Petition identifies the same mapping, 

referring to the “electrode 14 (first portion).” Pet., 23-24.  Mr. Oslan’s declaration 

includes a view of Figure 2 of Mills with the top portion of the leaf spring 62 

annotated: 

 

EX1003, ¶60. 

118. This third mapping presented by Mr. Oslan and Masimo fails to 

disclose all elements of claim 1, including all requirements for the claimed “first 

pad,” for multiple reasons.  First, the Petition fails to demonstrate that electrode 14 

is part of the housing 12. As shown in Figure 3A, the housing 12 and electrode 14 

are separate components: 
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EX1006, FIG. 3A (annotated) 

119. As I previously discussed, when mapping Mills to element 1[a] (“an 

enclosure”), Mr. Oslan identifies the housing 12 of Mills, and only the housing 12, 

as providing the claimed enclosure. EX1003, ¶57.  However, as shown in Figure 

3A above, electrode 14 is not part of the housing 12 but rather a separate 

component.  Mr. Oslan avoids confronting this discrepancy by referring to the 

electrode 14 as only the “Upper (First) Portion” in this third mapping rather than 

using the full claim language which recites “a first portion of the enclosure.” 
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EX1003, ¶60.  However, the claims do not merely require that the first pad be 

embedded in a first portion of the device, it requires that the first pad “is embedded 

in a first portion of the enclosure.”  In presenting his third mapping, Mr. Oslan 

does not identify what disclosures of Mills support an assertion that the electrode 

14 reads on the claimed “first portion of the enclosure.” EX1003, ¶60.  These 

vague assertions without a detailed discussion of this third, alternative, mapping 

are not sufficient for Mr. Oslan to demonstrate that this third mapping provides all 

elements of the claims. 

120. As a second reason that this mapping fails to provide all elements of 

claim 1 (including all requirements for the first pad).  Even if it is assumed, 

without the proper analysis, that the electrode 14 part of the housing of Mills’ 

device, there is simply no disclosure of the top portion of the leaf spring 62 being 

“embedded in” the electrode 14.  Figure 2 shows that the top of portion of the leaf 

spring 62 is flat: 

 

EX1003, ¶60. 

121. The bottom surface of the electrode 14 is also flat: 
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EX1006, FIG. 3A (annotated) 

122. Mr. Oslan agreed that the “electrode inner surface” of electrode 14 in 

Figure 3A “appears flat.” APPLE-2008, 103:10-16.  Therefore, when in contact 

with the electrode 14, the top surface of the leaf spring 62 is merely a flat surface 

positioned behind and parallel/adjacent to the flat bottom surface of the electrode 

14 so as to contact the electrode 14.  Mr. Oslan confirms this arrangement of the 

leaf spring 62 and the electrode 14, stating that the top of the leaf spring “is pressed 

against the inner wall of electrode 14.” EX1003, ¶60 (page 31).  This arrangement 
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of two parallel, flat surfaces in contact with each other simply does not satisfy the 

requirement that the first pad be “embedded in” the first portion of the enclosure. 

123. As I discussed above, the proper construction for the term “embedded 

in” is “at least partially set in or partially surrounded by a material.”  Under this 

proper plain and ordinary meaning of the term, it is not sufficient for the first pad 

to be simply “pressed against” and parallel to the first portion of the enclosure, the 

claims require that the first pad be “embedded in” the first portion of the enclosure 

by being at least partially set in or partially surrounded by the first portion of the 

enclosure.   

124. Under the description of the relationship between the top of the leaf 

spring 62 and the electrode 14 provided by both Mr. Oslan and Masimo that the 

top of the leaf spring “is pressed against the inner wall of electrode 14 in Mills,” 

this third mapping of Mills to claim 1 fails to disclose all requirements for the first 

pad recited by claim 1 because the top of the leaf spring 62 being merely “pressed 

against” the electrode 14 such that the top of the leaf spring 62 is positioned 

adjacent to and in parallel contact with the electrode 14 does not constitute the leaf 

spring 62 being “embedded in” the electrode 14 by being partially surrounded by 

the electrode 14.  Similarly, the top of the leaf spring 62 is not “set firmly into and 

surrounded by” the electrode 14, as Masimo’s district court construction would 

require.  A POSTIA would have further recognized that the leaf spring 62 is not 
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“embedded in” the electrode 14 based on Mills’ disclosure that the leaf spring 62 is 

“slidably yielding.” EX1006, 4:67-5:3.   Based on this description, a POSITA 

would have recognized that the top of the leaf spring would not have been 

“embedded in” the electrode 14 to allow for relative, sliding motion between the 

two components. 

125. Further, as I discussed above in addressing the proper construction for 

“embedded in,” Mr. Oslan’s deposition testimony includes his admitted 

understanding of the meaning of the term “embedded”, which he explains excludes 

situations where a first structure with flat surface being positioned below a second 

structure with a flat surface, as the second structure is not “an integral part of” the 

first structure. 

126. I note that in the Petition, Masimo does not even allege that the top of 

leaf spring 62 is embedded in the electrode 14 but rather, more vaguely alleges that 

“[t]he pad” is “embedded in the device of Mills.” Pet., 23.  However, it is not 

sufficient that the top of the leaf spring 62 be merely embedded in “the device of 

Mills,” the claims require that the top of the leaf spring 62 be embedded in the first 

portion of the enclosure, which Masimo and Mr. Oslan identify as the electrode 14 

in this third mapping. Pet., 24-25. 

127. I notice that Masimo and Mr. Oslan refer to this element on the top of 

the leaf spring as “a pad” and conspicuously avoid referring to this element as a 
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“first pad” as required by the ‘257 patent.  Mr. Oslan writes: “In addition to the 

above described ways in which Mills meets the limitation of this Claim 1, Mills 

further discloses electrode 14 is physically connected to processing circuitry by a 

leaf spring 62 as shown in Fig. 2.” EX1003, ¶60.  Mr. Oslan appears to assert that 

the “pad” of Mills meets the requirements for the first claim without ever saying 

that this is the “first pad” required by the ‘257.  Mr. Oslan goes on to describe his 

understanding that this pad is embedded in the electrode because it is pressed 

against the interior surface of the electrode 14, which is inconsistent with his 

deposition testimony that a first structure with flat surface being positioned below 

a second structure with a flat surface, is not embedded in the second structure, as 

the second structure is not “an integral part of” the first structure. 

128. For at least these reasons, Masimo’s third mapping of Mills to claim 1 

fails. As demonstrated in this and the proceeding sections, none of Masimo’s three 

mappings of Mills to claim 1 demonstrates that the device of Mills includes a “first 

pad” that is both “embedded in a first portion of the enclosure” and positioned 

underneath the exterior surface of the first portion” as required by the claims.  Both 

Dr. Oslan and the Petition therefore fail to identify that any of the three mappings 

provide all elements of claim 1.  
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4. Masimo’s Third Mapping of Mills to Claim 1 Fails to Provide 
the Claimed “first connector” of Claim 1 

129. In addition to the above described deficiencies, both Mr. Oslan and 

the Petition fail to identify how the third mapping provides the claimed “first 

connector coupled to the first pad and provides the first electrical signal detected 

by the first pad to the processor” recited by claim 1.  As I mentioned above, when 

switching between the various mappings, Mr. Oslan fails to complete the analysis 

of any single mapping with respect to all of the claim elements.  This is 

particularly apparent in his analysis of what he identifies as Limitation 1[c], which 

includes the above reproduced recitation regarding the claimed “first connector.” 

130. That is, after introducing the above described third mapping (in which 

Mr. Oslan maps the top of the leaf spring 62 to “a pad” and the electrode 14 to the 

“first portion” of the enclosure), neither Mr. Oslan nor the Petition addresses how 

discloses the claimed “first connector coupled to the first pad.”  In his analysis of 

Limitation 1[c], Mr. Oslan reverts back to the first mapping, stating that 

“Electrodes 14 and 16 are thin mats that are part of the electrical path of a lead and 

are therefore pads.” EX1003, ¶65.  Earlier in this same paragraph, Mr. Oslan states 

that “Electrodes 14 and 16 are electrically connected to the PCB 50 via a 

respective spring (60/62).” Id.  Mr. Oslan does not identify any other components 

of Mills device as allegedly providing the claimed “first connector” other than the 

leaf spring 62. Id.  During his deposition, Mr. Oslan confirmed that in analyzing 
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Element 1[c] he only identified that “the leaf spring 62 is the connector for the 

electrode 14” and that he had not identified any other connectors. APPLE-2008, 

73:12-75:13.  Masimo’s third mapping of Mills to claim 1 therefore fails to the 

claimed “first connector” which is coupled to the first pad” because the same 

portion of leaf spring 62 cannot provide both the claimed first pad and the claimed 

first connector as these are two separate claim recitations.  In analyzing Limitation 

1[c], Mr. Oslan only addresses the first mapping (or at most the first and second 

mappings) in which the electrode provides the claimed first pad.  Mr. Oslan 

therefore fails to demonstrate that the first pad in its third mapping is “coupled to” 

an electrical connector “configured to provide the first electrical signal detected by 

the first pad to the processor” in the device. 

131. Earlier, in paragraphs 71-74, I summarized the mappings, highlighting 

that the mapping chosen for elements 1[a] and 1[b(i)] specifically identify the 

housing 12 as the “enclosure” and the entire electrode 14 as a “first pad”.   Once 

these specific single selections have been made for these first two claim elements, 

and the housing 12 and electrode 14 have been selected for these elements, these 

elements cannot be re-purposed or recycled to represent other elements of the 

claims.  In the analysis of the later elements provided by Mr. Oslan, in which 

portions of the housing 12 and the electrode 14 are carved out of these elements 

and then used interchangeably to cover one required element of the claims and then 
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another and another, all of this is inconsistent with the identifications made for 

elements 1[a] and 1[b(i0].   

132. Throughout all of this, there is no clear connection between each of 

the individual assertions about the mapping of elements to claim terms that would 

comprise a complete mapping of a single set of elements to the elements of the 

entire claim.  In the discussion above, I’ve presented the mappings for just 4 of the 

claim terms, and even in this limited set, there is no consistent combination 

throughout just these 4 terms that can meet these limitations.  Specifically, if the 

housing 12 is an “enclosure” and the electrode 14 is a “first pad”, most of the 

choices for the third and fourth claim terms are not available as they have already 

been mapped to one of these first two elements.  Of those that remain, there are 

none that can simultaneously meet the first 3 claim terms or all 4 of these claim 

terms. 

C. The Petition Fails to Demonstrate that Mills Provides Additional 

Elements of the Dependent Claims 

133. In addition to the above described deficiencies of each of the three 

mappings of Mills to claim 1 discussed above, Masimo and Mr. Oslan fail to 

demonstrate that Mills discloses all elements of several of the dependent claims 

that depend from claim 1.  I address these claims below and the deficiencies in the 

Petition and the analysis of Mr. Oslan below.  
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1. The proposed mappings of Mills to the ’257 Patent fail to provide all 
elements of claim 3 

134. In addition to the above deficiencies, including that Masimo fails to 

demonstrate that all the elements of Claim 1 are met by Mills, and therefore Claim 

3 which depends from Claim 1 is also invalid, both Mr. Oslan and the Petition also 

fail to demonstrate that Mills provides the additional disclosures of Claim 3.  In his 

analysis of claim 3, Mr. Oslan states that “Mills discloses its housing 12 may be 

molded plastic, such as acrylonitrile-butadiene-styrene (ABS)” and that “[p]lastics, 

in general, are well-known electrical insulators and ABS plastic is an electrical 

insulator.” EX1003, ¶68.  Mr. Oslan also states that the housing 12 of Mills is 

made from a molded plastic that is an electrical insulator and that the housing 12 

“separates its two electrodes 14, 15.2” EX1003, ¶68.  However, claim 3 does not 

recite that the first and second pads are electrically isolated but rather specifies that 

“the first portion is electrically isolated from the second portion.” EX1001, 12:53-

54.  These recitations draw their antecedent basis from claim 1 and therefore are 

referring to the “first portion of the enclosure” and the “second portion of the 

enclosure” recited in claim 1. Id., 12:26-27, 12:36.   

 

2 The numeral “15” here appears to be a typographical error.  I assume that Mr. 

Oslan was refering to electrodes 14 and 16 of Mills in this paragraph.  
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135. Furthermore, earlier, when addressing claim 1, Mr. Oslan expressly 

states that “Electrode 16 in Fig. 3A of Mills is a second pad.” EX1003, ¶61.  That 

is, Mr. Oslan identifies the Electrode 16 as the claimed second pad, not the second 

portion of the enclosure.  Mr. Oslan’s assertions with respect to claim 3 are 

therefore irrelevant to the actual claim language because claim 3 requires that that 

the first portion of the enclosure is electrically isolated from the second portion of 

the enclosure, not electrically isolated from the second pad (electrode 16 in Mills 

under Mr. Oslan’s mapping).   

136. Mr. Oslan fails to demonstrate that Mills meets claim 3 because in his 

declaration he has not identified which portion of Mills’ housing 12 he considers to 

be the claimed “second portion of the enclosure.” EX1003, ¶¶61-62.  For example, 

Mr. Oslan asserts that “Electrode 16 of Mills is embedded in housing 12” but does 

not identify which portion of the housing 12 he considers to be the claimed 

“second portion of the enclosure” distinct from the “first portion of the enclosure.” 

Id., ¶62.  Mr. Oslan’s analysis of claim 3 therefore fails to demonstrate that the 

second portion of the enclosure (which is never expressly identified in Mr. Oslan’s 

declaration or the petition) is electrically isolated from the first portion of the 

enclosure. Id., ¶68. 

137. As I previously discussed, Masimo and Mr. Oslan provide a first 

mapping of Mills to the claims in which the housing 12 as the claimed “first 
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portion of the enclosure,” asserting that “electrode 14 (first pad) is ‘integrally 

molded’ (i.e., embedded) into the housing.” Pet., 19.  However, nowhere in the 

analysis of claim 1 in either the Petition or Mr. Oslan’s declaration addressing the 

first mapping do they identify which parts of housing 12 provide the claims first 

and second portions and therefore the Petition fails to identify that the first and 

second portions of the housing 12 are electrically isolated.  

138. Turning to the second and third mappings provided by Mr. Oslan and 

Masimo, Mr. Oslan asserts that either the outer coating 14b of electrode 14 or all of 

electrode 14 provides the claimed first portion of the enclosure. See e.g., Pet., 22-

25.  However, once again, Masimo fails to identify which portion of housing 12 it 

considers to be the “second portion” in these two mappings.  Therefore, the 

analysis of claim 3 in both Mr. Oslan’s declaration and in the Petition fail to 

demonstrate that the first portion is electrically isolated from the second portion, as 

required by claim 3. For these reasons, the Petition fails to demonstrate that Mills 

provides claim 3.  

2. The proposed mappings of Mills to the ’257 Patent fail to provide all 
elements of claim 4. 

139. In addition to the above deficiencies, including that Masimo fails to 

demonstrate that all the elements of Claim 1 are met by Mills, and therefore Claim 

4 which depends on Claim 1 is also invalid, both the Petition and Mr. Oslan fail to 
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demonstrate that Mills provides the additional disclosures of Claim 4.  Mr. Oslan’s 

analysis of claim 4 is itself faulty for the same reasons that I discussed above with 

respect to claim 3. As I discussed above, when addressing claim 1, Mr. Oslan 

expressly states that “Electrode 16 in Fig. 3A of Mills is a second pad.” EX1003, 

¶61.  However, Mr. Oslan fails to demonstrate that Mills meets claim 4 because in 

his declaration he has not identified which portion of Mills’ housing 12 he 

considers to be the claimed “second portion of the enclosure.” EX1003, ¶¶61-62.  

For example, Mr. Oslan asserts that “Electrode 16 of Mills is embedded in housing 

12” but does not identify which portion of the housing 12 he considers to be the 

claimed “second portion of the enclosure” distinct from the “first portion of the 

enclosure.” Id., ¶62.  Mr. Oslan’s analysis of claim 3 therefore fails to demonstrate 

that the second portion of the enclosure (which is never expressly identified in Mr. 

Oslan’s declaration or the petition) is electrically isolated from the first portion of 

the enclosure by a third portion of the enclosure having a conductivity insufficient 

to transmit the first electrical signal from the first pad to the second pad via the 

third portion. Id., ¶¶69-70.  

3. The proposed mappings of Mills to the ’257 Patent fail to provide all 
elements of claim 10. 

140. In addition to the above deficiencies, including that Masimo fails to 

demonstrate that all the elements of Claim 1 are met by Mills, and therefore Claim 
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10 which depends from Claim 1 is also invalid, the Mr. Oslan and the petition fail 

to demonstrate that Mills provides the additional disclosures of Claim 10.  

Specifically, when addressing claim 10, Mr. Oslan states that “electrode 16 

(second lead)…is part of the second portion of the enclosure.” EX1003, ¶74.  

However, this brief paragraph provides no analysis or reasoning as to what makes 

electrode 16 part of housing 12 and therefore part of the enclosure. Id.  

141. Furthermore, as I discussed above with respect to claims 3 and 4, 

when addressing claim 1, Mr. Oslan expressly states that “Electrode 16 in Fig. 3A 

of Mills is a second pad.” EX1003, ¶61.  The electrode 16 cannot provide both the 

claimed “second pad” and the claimed “second portion of the enclosure” because 

claim 1 requires that the “second pad…is embedded in a second portion of the 

enclosure.”  Logic dictates that a component cannot be embedded in itself.  It 

would have been readily apparent to a POSITA that claim 1 (from which claim 1 

depends) recites the “second pad” and the “second portion of the enclosure” as 

distinct structural elements, with the second pad being embedded in the second 

portion of the enclosure.  Mills’ electrode 16 therefore cannot be read on both the 

second pad and the second portion of the enclosure of claim 1. The Petition 

therefore fails to explain how “the second lead is configured to detect the second 

electrical signal of the user’s cardiac signal via the user’s contact with the second 

portion of the enclosure” as recited by Claim 10. 
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142. Furthermore, as I identified above, Mr. Oslan asserts that “Electrode 

16 of Mills is embedded in housing 12” and therefore equates the “housing 12” of 

Mills to the claimed “second portion of the enclosure” (without expressly 

identifying which portion of the housing 12 he considers to be the claimed “second 

portion of the enclosure” distinct from the “first portion of the enclosure”). Id., 

¶62.  Mr. Oslan also states that “Mills discloses its housing 12 may be molded 

plastic, such as acrylonitrile-butadiene-styrene (ABS)” and that “[p]lastics, in 

general, are well-known electrical insulators and ABS plastic is an electrical 

insulator.” EX1003, ¶68.  Mr. Oslan’s analysis of claim 10 therefore fails to 

identify how Mills discloses the recited claim elemnts because the second portion 

of the enclosure identified by Masimo (all or a portion of housing 12) is an 

electrical insulator and therefore cannot provide electrical connectivity from the 

user’s contact to the second lead.  

II. Ground 2 Fails to Demonstrate That All Elements of Claims 1-4 and 
8-22 are Provided by Markel in View of Mills 

A. The Combination of Markel with Mills Fails to Provide All 

Elements of Claim 1 

143. In Ground 2, both Mr. Oslan and the Petition continue to be deficient 

for its lack of clarity or identification of how the cited references teach all of the 

limitations of the challenged claims continues.  Similar to the analysis found in 

Claim 1 in Ground 1, the arguments found in Ground 2 of the Petition also present 
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multiple mappings of the combination of Markel and Mills to Claim 1 and abruptly 

shifts from its first mapping to a second mapping midway through its analysis of 

Claim 1 without any indication that it has shifted its mapping or that it has 

presented alternative theories of the case. 

144. Turning to the analysis of Ground 2 in the Oslan Declaration, in his 

first mapping of Markel and Mills to Claim 1, Mr. Oslan mapped the main body 

portion 110 in Markel to the claimed enclosure.  EX1003, ¶79.  For example, Mr. 

Oslan discusses the “main body portion 110” and then concludes that “[a] POSITA 

would understand from this disclosure that Markel discloses an enclosure.” Id. In 

the section discussing claim element 1[a], the only item from Markel+Mills that is 

identified as meeting the requirements of an “enclosure” is the “main body portion 

110.”  This first mapping in which Mr. Oslan equates the main body portion 110 to 

the claimed enclosure is mirrored in the Petition.   

145. In the section discussing elements 1[b(i)]-1[b(iv)], Mr. Oslan’s 

paragraphs 81-83 make statements that associate the region 410b with the required 

first pad of the claim.  Unfortunately, the annotated figure provided by Mr. Oslan 

identifies the region 410b as a “First Portion/Electrode(Pad)”, which blends two 

distinct and required claim elements, and opens the door to the subsequent 

language of the declaration which blends the mapping of the region 410b or 

portions of the region 410b to the enclosure, the first portion of the enclosure 
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and/or the first pad with the same kind of re-use and recycling of prior art elements 

that was provided in the first ground. 

146. The Petition follows this confusing approach, alleging that electrode 

located on a region 410b of the exterior of Markel’s device maps to the claimed 

“first pad.”  The Petition states that from this disclosure of Markel stating “[a] first 

electrode ‘placed on or molded into the region 410b,’” “[a] POSITA would 

understand that Markel describes a first pad formed of conductive plastic 

embedded in a first portion of the enclosure.” Pet., 42.  This statement is followed 

with the annotated version of Markel’s Figure 4 in which it labels the region 410b 

as both the “1st Portion” and the “Electrode (Pad).” Id., 43.   

147. This mapping in the declaration and in the petition fails as the claims 

require that the “first pad is embedded in a first portion of the enclosure.”  The 

electrode located at region 410b cannot simultaneously provide two required claim 

elements from the ‘257 - the “first portion” of the enclosure and the “first pad”.  

Further, as these two required claim elements have a required relationship in the 

claims “…a first pad that is embedded in a first portion of the enclosure”, and “the 

first pad is positioned underneath an exterior surface of the first enclosure”, it is 

impossible for the region 410b to satisfy these terms.  As I discussed above with 

respect to Ground 1, logic dictates that a component/material cannot be embedded 
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in itself.  The annotated version of Markel’s Figure 4 provided in the Petition (and 

in paragraph 82 of the Oslan Declaration) is therefore somewhat confusing.  

 

Annotated FIG. 4 of Markel as presented at Pet., 43. 

148. After providing this initial mapping, Mr. Oslan switches to a second 

mapping.  Specifically, Mr. Oslan asserts that in the proposed combination of 

Markel with Mills, a POSITA would have applied the teachings of Mills to Markel 

such that “[t]he top of the trapezoid-shaped leaf spring 62 is a pad.” EX1003, ¶84 

(page 50).  As was the case in his analysis of Ground 1 based on Mills alone, Mr. 

Oslan once again does not ever expressly state that the top of the leaf-spring 62 is 

the claimed “first pad” but rather merely asserts that it is “a pad.” Id.   
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149. There is some language in paragraph 84 of Mr. Oslan’s declaration 

that identifies the electrode 14 of Mills as a first pad, and the leaf spring of Mills as 

a “pad” that functions as a connector.  Specifically, in paragraph 84, “Mills further 

discloses electrode 14 is physically and electrically connected to processing 

circuitry (ECG amplifier 32) by a leaf spring 62 as shown in Fig. 2.”  As was the 

case throughout Ground 1, the declaration refers to this portion of the leaf spring as 

“a pad” (not the required “first pad”), and goes on to explain that “leaf spring 62 is 

a pad embedded in the enclosure of device 100, the pad is underneath the exterior 

surface, and the pad is configured to detect an ECG signal of the user via its 

contact with electrode 14 located on the exterior surface ”  Mr. Oslan’s description 

of the flat portion of the leaf spring as embedded in the enclosure is inconsistent 

with his own stated understanding of “embedded” and specifically that a first 

object with a flat surface in contact with the flat surface of a second object is not 

embedded in that second object, as discussed with respect to the first ground.  In 

any case, it is unclear if Mr. Oslan is intending to associate this portion of the leaf 

spring 62 with the claimed first pad, or with the connector, as there is never a clear 

statement that this element is a “first pad”.  This vagueness about the role of the 

leaf spring mirrors the discussion in the first ground, and is also highlighted in the 

deposition testimony, wherein Mr. Oslan stated that “I'd have to go back and do an 

analysis of that, and I can't answer that at this time.”   
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150. Mr. Oslan continues with this mapping throughout Ground 2 by 

equating the electrode located at region 410b with the first portion of the enclosure.  

For example, Mr. Oslan states that “Markel discloses in annotated Fig. 4 below 

region 410b (first portion) and region 420b (second portion).” EX1003, ¶94.  In 

another example, Mr. Oslan states “Markel discloses region 410b (first portion) 

and the region 420b (second portion) may include conductive plastic.” Id., ¶96.  

The Petition mirrors this mapping provided by Mr. Oslan.  For example, the 

Petition states that “the pad region 410b is a first portion of the exterior surface 

of the enclosure of the device 400.” Pet., 48-49 (discussing “the electrodes/first 

portion 410b exterior surface of Markel.”). 

151. As I discuss in greater detail below, neither of these mappings of 

Markel and Mills provide all of the limitations recited in claim 1. 

1. Markel’s Electrode 410b Cannot be the “first pad” of Claim 1 

152. The Petition identifies the electrode 410b as “a first pad” in the first 

mapping of the combination of Markel and Mills to Claim 1.  Pet., 42-43.  But 

electrode 410b cannot be the “first pad” of Claim 1 because electrode 410b is not 

“positioned underneath the exterior surface of the first portion” of the enclosure as 
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required by Element 1[b(iii)].3  Instead, electrode 410b is positioned on the outer 

surface of Markel’s housing.  In fact, by the time the Petition discusses Element 

1[b(iii)], Masimo appears to have disregarded its first mapping of the combination 

of Markel and Mills because all Masimo states in addressing this element under 

Ground 2 is that:  

The combined device of Markel and Mills as discussed 
above would include the pad of leaf spring 62 positioned 
underneath the electrodes/first portion 410b exterior 
surface of Markel. Accordingly, this limitation would 
have been obvious in view of Markel and Mills. 

Pet., 49.   

153. The reason why the Petition abandons its first mapping part way 

through the analysis of claim 1 is likely because Markel is clear in its disclosure 

that the “first and second electrodes [are] disposed on a main body portion 110,” 

instead of being positioned underneath the body portion 110 (alleged enclosure).  

EX1005, [0045] (describing Figure 4).  Markel continues that “[a] first electrode 

may, for example, be placed on the left side portion 410 (e.g., placed on or molded 

into region 410b), and a second electrode may, for example, be placed on the right 

 

3 Masimo changes its claim element numbering between Grounds 1 and 2.  Patent 

Owner adopts the different element numbering schemes for the different Grounds 

so that the numbering aligns between the Petition and this brief. 



 

93 

side portion 420 (e.g., placed on or molded into region 420b).”  Id.  There is no 

teaching or suggestion in the disclosure of Markel to embed the electrodes 410b 

and 420b underneath an exterior portion of the device. 

 

EX1005, FIG. 4. 

154. In a further example, Markel teaches placing the electrodes “on side 

or rear portions of the main body portion 100” to “provide for electrode contact 

with a user’s hand during use of the MCD 100.”  EX1005, [0043].  A POSITA 

would have understood from Markel’s teaching that an electrode placed 

underneath the exterior portion of the housing would not “provide for electrode 

contact with a user’s hand” as Markel describes.   

155. For at least these reasons, Masimo’s first mapping of Markel and 

Mills fails to disclose all of the limitations of claim 1. 
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2. Masimo’s Second Mapping of Markel with Mills to Claim 1 
Fails to Provide All Elements of Claim 1, Including the 
Claimed “first pad”  

156. As I discussed above, in the second mapping of the combination off 

Markel and Mills to claim 1, both Mr. Oslan and the Petition map “[t]he top of the 

trapezoid-shaped leaf spring 62” of Mills to “a pad” and the electrode 410b of 

Markel to the claimed first portion of the enclosure. EX1003, ¶¶84-87, 94, 96, Pet., 

46, 48-49.  Mr. Oslan’s declaration includes a view of Figure 2 of Mills with the 

top portion of the leaf spring 62 annotated: 

 

EX1003, ¶84. 

157. In describing the proposed combination of Markel and Mills, Mr. 

Oslan states that the “top pad portion” of the leaf spring 62 of Mills “is placed 

underneath an exterior surface material and against an inner wall of the exterior 

surface material.” EX1003, ¶87.  But it is not sufficient that the top of Mills leaf 

spring 62 be merely “placed…against” the first portion of the enclosure.  Instead, 

Claim 1 requires that the “first pad…is embedded in a first portion of the 

enclosure.”  
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158. As I discussed in the claim construction section, above, the proper 

meaning of the term “embedded in” is “at least partially set in or partially 

surrounded by a material.”  As I discussed previously in the claim construction 

section, the specification of the ’257 patent draws a clear distinction between leads 

that are “embedded in” a housing and leads that are embedded “adjacent to the 

housing.” EX1001, 10:24-29, 9:44-48 (differentiating between a lead that is 

“positioned against” an inside surface of the housing and a lead that is embedded 

“within the thickness of” the housing.).  

159. Therefore, even under the framing of the relationship of Mills’ leaf 

spring 62 to Markel’s electrode 410b in the proposed combination provided by 

both Mr. Oslan and Masimo, this second mapping of the proposed combination of 

Markel and Mills to claim 1 does not disclose all requirements of claim 1 because 

it fails to provide a first pad that is both embedded in a first portion of the 

enclosure and positioned underneath the exterior surface of the first portion of the 

enclosure.  As I previously discussed in Ground 1, above, in Mills does not include 

any description of the top portion of the leaf spring 62 being “embedded in” any of 

the electrodes of Mills device.  Therefore, in applying Mills to Markel to include 

the leaf spring 62 in the device of Markel, a POSITA similarly would not have 

embedded the top portion of the leaf spring 62 in the electrode at region 410b of 

Markel’s device because neither reference includes any teaching to do so.   
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160. As I previously discussed, Figure 2 shows that the top of portion of 

the leaf spring 62 is flat: 

 

EX1003, ¶84. 

161. Furthermore, there are no details in Markel for the specific geometry 

for the portion of electrode 410b that faces an interior of Markel’s device.  Mr. 

Oslan confirmed this lack of disclosure in Markel, stating that “Markel does not 

get into the details of how…the inside of the electrodes” are configured. APPLE-

2008, 86:15-21, 112:10-13.  Furthermore neither Mr. Oslan or the Petition propose 

any modification or implementation for the inner face of the electrode located at 

region 410b that would be allegedly obvious to a POSITA.  Masimo merely alleges 

that the electrode 410b would have “an inner wall.” Pet., 48.  The inner 

configuration for the electrode 410 at region 410b is therefore unknown.  The only 

guidance for the inner configuration of an electrode in the combination is the 

electrode 14 of Mills.  As I previously discussed, the inner surface of the electrode 

14 in Mills is flat. EX1006, FIG. 3A; APPLE-2008, 103:10-16.   
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162. The configuration described in the Petition and by Mr. Oslan of 

including the leaf spring of 62 in Markel’s device such that the flat upper portion 

of the leaf spring 62 is “placed…against” and parallel to an inner surface of 

electrode 410b (Pet., 48) simply does not satisfy the requirements of claim 1.  This 

is because two flat surfaces being placed in parallel contact with each other does 

not constitute the leaf spring 62 being “embedded in” the electrode 410b.    

Furthermore, as I discussed in my analysis of Ground 1, above, there is no 

disclosure in Mills of the leaf spring 62 being “embedded in” an electrode or any 

other component.  There is simply no disclosure or suggestion in either Markel or 

Mills of a pad being “embedded in” the electrode 410b.  

163. As I discussed above, the proper construction for the term “embedded 

in” is “at least partially set in or partially surrounded by a material.”  Under this 

proper plain and ordinary meaning of the term, it is not sufficient for the first pad 

to be simply “placed…against” and parallel to the first portion of the enclosure, the 

claims require that the first pad be “embedded in” the first portion of the enclosure 

by being at least partially set in or partially surrounded by the first portion of the 

enclosure.   

164. Similarly, the top of the leaf spring 62 is not “set firmly into and 

surrounded by” the electrode located at region 410b in the proposed combination 

of Markel with Mills, as Masimo’s district court construction would require.  A 
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POSTIA would have further recognized that the leaf spring 62 is not “embedded 

in” the electrode located at region 410b in the proposed combination of Markel 

with Mills based on Mills’ disclosure that the leaf spring 62 is “slidably yielding.” 

EX1006, 4:67-5:3.   Based on this description, a POSITA would have recognized 

that the top of the leaf spring would not have been “embedded in” the electrode 14 

to allow for relative, sliding motion between the two components.   

165. Summarizing the above, the portion of the leaf spring because it is not 

embedded in the first portion of the enclosure (the electrode located at region 

410b) and also because of the consistently vague discussion of this element as a 

“pad”, but not a first pad, and Mr. Oslan’s deposition testimony when asked if this 

element was a “first pad” that “I'd have to go back and do an analysis of that, and I 

can't answer that at this time.” APPLE-2008, 48:22-49:6. 

166. For at least these reasons, Masimo’s second mapping of the 

combination of Markel and Mills to claim 1 also fails to provide claim 1. Ground 2 

therefore fails with respect to claim 1 and its dependent claims.  

3. Masimo’s Second Mapping of the Combination of Markel with 
Mills to Claim 1 Fails to Provide Claimed “First Connector” 

167. In addition to the above described deficiencies, both Mr. Oslan and 

the Petition fail to identify how the second mapping of the combination of Markel 

with Mills provides the claimed “first connector coupled to the first pad and 
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provides the first electrical signal detected by the first pad to the processor” recited 

by claim 1 (Limitation 1[c]).  Specifically, in addressing Limitation 1[c], both the 

Petition and Mr. Oslan shift back to the first mapping and do not even present a 

theory as to how the proposed second mapping of the combination of Markel and 

Mills would provide the claimed “first connector.”   

168. For example, in addressing Limitation 1[c], Mr. Oslan describes the 

embodiment shown in Figure 20 of Markel in asserting that Markel discloses a first 

connector. In addressing Figure 20, Mr. Oslan states: 

Markel discloses a first and second lead configured as a first pad 2024 

and second pad 2022, respectively, on a portion of the exterior 

housing, and the first and second pads each connected to a processor, 

as shown in annotated Figs. 4 and 20 below. EX1005, Figs. 4, 20. A 

POSITA would understand from this disclosure that Markel teaches a 

first lead with a first connector coupled to a first pad that provides a 

first electrical signal from the first pad to the processor, and a second 

lead with a second connector coupled to a second pad that provides a 

second electrical signal from the second pad to the processor. 

EX1003, ¶91. 

169. Looking at this analysis from Mr. Oslan, it is clear that he relies on the 

disclosures of Figures 4 and 20 of Markel alone as disclosing the claimed “first 

connector coupled to the first pad and provides the first electrical signal detected 

by the first pad to the processor.” However, these disclosures of Markel simply 
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provide a schematic which indicates that there are some electrical connections 

between the electrodes positioned on the exterior of Markel’s device to the 

processing circuitry therein.  There is no discussion by Mr. Oslan of how the 

second mapping, in which the leaf spring 62 of Mills provides the claimed “first 

Pad,” would provide this claim limitation.  

170. The Petition includes a highly similar analysis to that found in Mr. 

Oslan’s declaration with respect to this claim limitation.  For example, after 

discussing the “cardiovascular monitoring capability” of Markel’s device at a high 

level (Pet., 51-52), the Petition states: 

Markel discloses a first and second lead configured as a first and 

second pad, respectively, on a portion of the exterior housing, and 

the first and second pads each connected to a processor, as shown in  

annotated Figs. 4 and 20 below. 

Pet., 52. 

171. The Petition then includes an annotated version of Figure 20 of 

Markel with the external electrodes clearly identified as corresponding to the 

claimed first and second pads while with connecting wires connecting the 

electrodes 2022 and 2024 to the Cardiac Info Acquisition Module 2010: 
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Pet., 53. 

172. In other words, in addressing Element 1[c], the Petition switches back 

to a mapping in which one of the external electrodes of Markel (which are not 

positioned underneath the exterior surface of a first portion of the enclosure) 

allegedly reads on the claimed first pad and identifies the lines in the schematic 

disclosed by Markel as allegedly providing the claimed “first connector.” Pet., 51-

53.  As I discussed with respect to Mr. Oslan’s analysis of Limitation 1[c], above, 

the Petition also does not include any discussion of how the leaf spring 62 of Mills 

(which allegedly provides the claimed “first pad” in Masimo’s second mapping) is 

connected to the processor via a first connector.  In fact, in describing the proposed 

combination of Mills with Markel, the Petition describes the leaf spring 62 of Mills 
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as replacing the connectors of Markel. Pet., 47 (“Leaf springs are well known 

electrical connectors”).  Yet in the analysis of Limitation 1[c], the Petition 

disregards this modification and refers to the connectors of Markel as allegedly 

providing the claimed first and second connectors.  There is simply no explanation 

in the Petition of how the connectors of Markel would be arranged in the proposed 

combination to couple the leaf spring 62 to Markel’s processor. Pet., 51-53.  

Indeed, in the analysis of Element 1[c], the Petition provides no discussion of 

Mills’ leaf spring 62.  

173. Due to its failure to identify any mechanism by which the leaf spring 

62 of Mills connects to processor of Markel (or Mills) via a first connector in its 

second mapping of the combination of Markel and Mills to claim 1, this 

additionally demonstrates that the combination of Markel and Mills described in 

the Ground 2 fails to provide all elements of Claim 1.  

B. The Petition Fails to Demonstrate that the Combination of Markel 

with Mills Provides Additional Elements of the Dependent Claims 

174. In addition to the above described deficiencies off the combination of 

Markel with Mills with respect to claim 1, Masimo and Mr. Oslan fail to 

demonstrate that the combination of Markel with Mills discloses all elements of 

several of the dependent claims that depend from claim 1.  I address these claims 

below and the deficiencies in the Petition below.  
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1. The proposed mappings of the combination of Markel with Mills to 
the ’257 Patent fail to provide all elements of claim 2 

175. In addition to the above deficiencies, including that Masimo fails to 

demonstrate that all the elements of Claim 1 are met by Mills+Markel, and 

therefore Claim 2 which depends from Claim 1 is also invalid, the both Mr. Oslan 

and the Petition also fail to demonstrate that Mills+Markel provides the additional 

disclosures of Claim 2.   

176. The Petition provides two theories regarding how Markel provides 

Claim 2.  The first theory is based on Figure 4.  Pet., 54-56.  Masimo’s first theory 

fails because Figure 4 shows both electrodes 410b and 420b positioned along the 

back side of the device and fails to provide side views showing that either of 

electrodes 410b and 420b contain any portion positioned on the sides of the device.  

This view does not show that the electrodes 410b and 420b are positioned on 

opposite sides of the device.  

177. Masimo’s second theory based on Figure 5.  But this theory also fails 

because it is based on a completely different embodiment of Markel from the 

Petition’s analysis of Claim 1, which Claim 2 depends from. Pet., 55-56.  The 

Petition does not provide any description of how the embodiment of Figure 5 

would be combined with the embodiment of Figure 4 (and with Mills) to provide 

all of the limitations recited in Claim 1. Id.  For example, the Petition fails to 

address how a first pad would be both embedded in and positioned underneath 
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Markel’s electrode 510 (identified by Masimo as “1st Portion”). Pet., 55-56.  The 

electrode 510 of Markel is vastly different from the electrodes 410b and 420b of 

Figure 4 because “first electrode 510 [is] positioned on a send button.” EX1005, 

[0046].  And yet, the Petition does not explain how this electrode would work with 

Mills’ leaf spring 62.  Furthermore, the Petition fails to explain how this 

configuration would provide all of the elements recited in claim 1.   

178. For the reasons provided above, both Masimo’s first and second 

theories of how the combination of Markel and Mills meets claim 2 fails.  

2. The proposed mappings of the combination of Markel with Mills to 
the ’257 Patent fail to provide all elements of claim 9. 

179. In addition to the above deficiencies, including that Masimo fails to 

demonstrate that all the elements of Claim 1 are met by Mills+Markel, and 

therefore Claim 9 which depends on Claim 1 is also invalid, the both Mr. Oslan 

and the Petition also fail to demonstrate that Mills+Markel provides the additional 

disclosures of Claim 9.   

180. In the analysis of Claim 9, the Petition states that the combination of 

Markel and Mills discloses claim 9 because “Markel discloses that an electrode 

may be integrated or embedded into the touch screen of display 140.” Pet., 58-59.  

But the Petition fails to demonstrate that the proposed combination discloses or 

suggests “wherein at least a portion of the exterior surface of the enclosure forms 
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at least a portion of an exterior surface of the electronic device behind the display” 

as recited by Claim 9.  In fact, the Petition provide no discussion of this portion of 

Claim 9. Pet., 58-59.   

181. For the reasons provided above, the Petition fails to show obviousness 

of Claim 9.  

3. The proposed mappings of the combination of Markel with Mills to 
the ’257 Patent fail to provide all elements of claim 10. 

182. In addition to the above deficiencies, including that Masimo fails to 

demonstrate that all the elements of Claim 1 are met by Mills+Markel, and 

therefore Claim 10 which depends on Claim 1 is also invalid, the both Mr. Oslan 

and the Petition also fail to demonstrate that Mills+Markel provides the additional 

disclosures of Claim 10.   

183. In its analysis of Claim 10 (and Claim 1), the Petition identifies 

electrode 420b of Markel as allegedly providing the claimed “second pad.” Pet., 

60.  The Petition further states that the user may contact the electrodes 410b and 

420b.  Id.  However, claim 10 does not require user contact with the second pad 

and instead recites “the user’s contact with the second portion of the enclosure.”  

The electrode 420b is an externally exposed electrode (EX1005, FIG., 4, [0043], 

[0045]) so it does not detect the second electrical signal due to user contact with a 

second portion “of the enclosure.”   Instead, electrode 420b appears to detect the 
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second electrical signal due to user contact by direct user contact with the electrode 

420b itself.  The Petition therefore fails to demonstrate that the combination of 

Markel and Mills provides claim 10.  

4. The proposed mappings of the combination of Markel with Mills to 
the ’257 Patent fail to provide all elements of claim 12. 

184. In addition to the above deficiencies, including that Masimo fails to 

demonstrate that all the elements of Claim 1 are met by Mills+Markel, and 

therefore Claim 12 which depends on Claim 1 is also invalid, the both Mr. Oslan 

and the Petition also fail to demonstrate that Mills+Markel provides the additional 

disclosures of Claim 12.   

185. Claim 12 recites “wherein the first portion of the enclosure is a 

bezel.”  As previously discussed above, in its first mapping of the combination of 

Markel and Mills to claim 1, the Petition maps the portion of enclosure 

surrounding electrode 410b to the claimed “first portion of the enclosure” while in 

its second read, Masimo maps the electrode 410b to the first portion of the 

enclosure. Pet., 42-43, 48-49.  The Petition completely disregards both of these 

mappings of Markel and Mills.  Instead, the Petition identifies a completely 

different portion of Markel’s device as allegedly corresponding to the claimed first 

portion of the enclosure.  Pet., 62.  This slight of hand in the Petition should not be 

allowed.  
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186. In particular, the Petition states that Markel teaches embodiments in 

which “an electrode may be disposed on a border of the display” to address claim 

12.  Pet., 62.  But this assertion is made with respect to Markel’s discussion of 

Figure 15 and the Petition fails to describe how the embodiment of Figure 15 

would be combined with the embodiment of Figure 4.  Moreover, the Petition fails 

to explain how the embodiment of Figure 15 meets all of the limitation recited in 

Claim 1.  For instance, the Petition does not demonstrate how the electrodes 1530 

or 1531 would be positioned “underneath the exterior surface of the first portion” 

as required by claim 1 from which claim 12 depends.  

187. Additionally, the Petition fails to show how the electrode 410b of 

Markel (the alleged “first portion of the enclosure” in Masimo’s second mapping 

(Pet., 48-49)) “is a bezel,” which is required by Claim 12. Instead, the Petition 

merely appears to address that display of the embodiment of Markel’s Figure 15 

includes a bezel. The Petition does not even identify whether the electrodes 

identified in its annotated version of Figure 15 is the claimed “first portion of the 

enclosure” or the claimed “first pad.” Pet., 62. 

188. For at least the reasons discussed above, Ground 2 fails with respect 

to Claim 12.  
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5. The proposed mappings of the combination of Markel with Mills to 
the ’257 Patent fail to provide all elements of claim 13 

189. In addition to the above deficiencies, including that Masimo fails to 

demonstrate that all the elements of Claim 1 are met by Mills+Markel, and 

therefore Claim 13 which depends from Claim 1 is also invalid, the both Mr. Oslan 

and the Petition also fail to demonstrate that Mills+Markel provides the additional 

disclosures of Claim 13.   

190. The Petition provides an analysis of Claim 13 that fails for similar 

reasons that I discussed with respect to Claim 12, above.  In particular, in its 

analysis of Claim 1, the Petition states that the claimed “second portion of the 

enclosure” is disclosed by either the region around electrode 420b or alternatively 

to electrode 420b itself in Markel.  Pet., 50.  Yet, similar to Claim 12, in analyzing 

Claim 13, Masimo abandons these mappings and instead broadly claims that the 

display of a different embodiment of Markel includes a bezel having electrodes. 

Pet., 63.  For at least these reasons, the Petition fails to demonstrate that the 

proposed combination provides Claim 13.  

C. Masimo’s Analysis of Claim 15 Improperly Mixes Different 

Embodiments of Markel 

191. In the Petition, the analysis of Claim 15 improperly combines 

different embodiments of Markel based on completely different classes of 

computing devices without providing sufficient rationale to combine the teachings 
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of the prior art reference’s different embodiments and explaining sufficiently why 

one skilled in the art would have found it obvious to combine those teachings.  For 

example, Markel makes clear that the embodiments shown in FIGs. 1-10 describe 

“various aspects of…a mobile communication device” before transitioning to a 

discussion of the embodiments in FIGs. 11-15 which relate to a general computing 

device such as “a desktop computer, laptop or notebook computer.” EX1005, 

[0060]-[0062].   

192. For example, in addressing Element 15[c(i)], the Petition references 

the mobile device embodiments of Markel depicted in FIGs. 4-5. Pet., 66-68.  Yet 

in addressing Element 15[c(iii)], after briefly mentioning that Figure 1 shows that 

the mobile device includes a display, the Petition abruptly moves on to the general 

computing device embodiment of Figure 15 as allegedly providing the claimed 

“second lead embedded in the display screen. Pet., 75-76.  However, unlike the 

embodiments shown in Markel’s FIGS. 4 and 5, the device shown in Figure 15 is 

neither a cellular nor a portable telephone.   To be clear, FIGs. 1 and 4-5 are all 

part of Markel’s mobile device embodiment in which the small form factor of the 

device means that the mobile device includes a relatively small display. EX1005, 

Figure 1.  By contrast, Figure 15 describes an embodiment of Markel describing a 

desktop or laptop computer, which a POSITA would have recognized as having a 

significantly larger display screen than the mobile device disclosed by Markel’s 
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earlier embodiments. EX1005, [0060]-[0062], [0078].  Indeed, Markel is clear that 

“FIG. 15 is a diagram illustrating an exemplary computer display device” not a 

component of a mobile device. EX1005, [0078].  A POSITA would have known 

that computing devices such as desktop and laptop computers at that time either 

included or were connected to display screens having a significantly larger profile 

than those of mobile devices that were designed to fit into the pocket of a user 

(such as the mobile Device of FIGs. 1-10). Markel makes no mention of including 

electrodes embedded in the screen of any of its mobile device embodiments.  

193. Despite these distinctions, the Petition does not even acknowledge its 

use of disclosures from vastly different embodiments of two distinct devices 

having significantly different display screen sizes. Masimo provides no 

explanation of why a POSITA would have been motivated to combine these 

embodiments.  For example, Masimo fails to explain how a POSITA would have, 

when considering a potential combination of these different embodiments, dealt 

with complications resulting from differences in size and shape of a telephone 

display in comparison to a computer display device.  Nor does Masimo provide 

any analysis or evidence to demonstrate that a POSITA would have had a 

reasonable expectation of success in resizing the electrode 1540 positioned on the 

display screen of Figure 15’s to fit within the significantly smaller display screen 

of Markel’s mobile device embodiments or that such a configuration would have 
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been operable. For these reasons, Ground 2 fails with respect to Claim 15 and its 

dependent claims. 

D. The Petition Fails to Demonstrate that the Combination of Markel 

with Mills Provides Additional Elements of the Claims Depending 

from Independent Claim 15 

194. In addition to the above described deficiencies off the combination of 

Markel with Mills with respect to claim 15, Masimo and Mr. Oslan fail to 

demonstrate that the combination of Markel with Mills discloses all elements of 

several of the dependent claims that depend from claim 15.  I address these claims 

below and the deficiencies in the Petition below.  

1. The proposed mappings of the combination of Markel with Mills to 
the ’257 Patent fail to provide all elements of claim 19 

195. In addition to the above deficiencies, including that Masimo fails to 

demonstrate that all the elements of Claim 1 are met by Mills+Markel, and 

therefore Claim 19 which depends from Claim 1 is also invalid, the both Mr. Oslan 

and the Petition also fail to demonstrate that Mills+Markel provides the additional 

disclosures of Claim 19.   

196. Similar to the analysis that I provided with respect to claim 12, above, 

Masimo’s analysis of Claim 19 also fails.  Claim 19 recites, in part, that “the first 

portion of the electronic device comprises a bezel of the enclosure.” In its analysis 

of Claim 15 (from which Claim 19 depends), Masimo identifies the region of 
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Markel’s enclosure surrounding electrode 410b as allegedly mapping to the 

claimed “first portion.” Pet., 67.  With respect to Figure 5 of Markel, Masimo 

alternatively identifies the button onto which electrode 510 is positioned and the 

back surface onto which electrode 520 is positioned as allegedly reading on the 

claimed “first portion.” Id., 67-68.  

197. Yet, as with Claim 12, in analyzing Claim 19, Masimo abandons these 

earlier proposed mappings and broadly argues that the display described in a 

different embodiment of Markel includes a bezel having electrodes. Pet., 80-81.  

The Petition fails to identify how any of the portions of Markel’s device on which 

electrodes 410b, 510, or 520 are positioned are “a bezel.”  At most, Masimo has 

demonstrated that the display of the embodiment of Markel’s Figure 15 includes a 

bezel.  The Petition fails to even identify whether Masimo is reading the electrodes 

identified in its annotated version of Figure 15 on the claimed “first portion of the 

enclosure” or the claimed “first pad.” Pet., 80-81. 

198. The Petition then references yet another completely different 

embodiment (Figure 2) having electrodes positioned on buttons of the device (not 

the display) as allegedly providing the claimed “non-conductive component 

positioned between the bezel and the display screen for electrically isolating the 

first lead from the second lead.” Pet., 80-81.  But nothing in the Petition explains 



 

113 

how this embodiment would be integrated with the embodiments of Figure 15, 4, 

and 5.   

199. Masimo simply has not described how its mapping of the combination 

of Markel and Mills to Claim 15 demonstrates that “the first portion of the 

electronic device comprises a bezel of the enclosure” nor has Masimo identified 

how its mapping in its analysis of Claim 19 provides all elements of Claim 15.  

The mapping found in the Petition are inadequately incomplete. 

200. Masimo has failed to do so with respect to Claim 19 and therefore the 

Ground 2 fails with respect to Claim 19.  

2. The proposed mappings of the combination of Markel with Mills to 
the ’257 Patent fail to provide all elements of claim 20 

201. In addition to the above deficiencies, including that Masimo fails to 

demonstrate that all the elements of Claim 1 are met by Mills+Markel, and 

therefore Claim 20 which depends from Claim 1 is also invalid, the both Mr. Oslan 

and the Petition also fail to demonstrate that Mills+Markel provides the additional 

disclosures of Claim 20.   

202. When analyzing claim 15, from which claim 20 depends, Masimo 

provides several alternative mappings of what components of the combination of 

Markel and Mills provide the claimed “first lead embedded in a first portion of the 

enclosure” of Element 15[c(i)]. Pet., 66-73.  For instance, Masimo alternatively 
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maps each of electrode 410b of Figure 4 and electrodes 510 and 520 of Figure 5 of 

Markel as reading on the claimed first lead. Pet., 67-68.  Each of these mappings 

fails to provide detection of the first electrical signal “via the user’s contact with 

the first portion of the enclosure,” as required by claim 20.  In each of these 

mappings, Masimo maps the electrodes 410b, 510, and 520 on the claimed ‘first 

lead,” but not the “first portion of the enclosure” even though the electrodes 410b, 

510, and 520 are embedded in the “first portion of the enclosure.”  According to 

Markel’s disclosure, the electrical signal is detected via “electrode contact with a 

user’s hand,” not contact with the surrounding enclosure in which the electrodes 

are embedded. EX1005, [0043], [0049]-[0050].  Thus, in Masimo’s mappings of 

electrodes 410b, 510, and 520 to the claimed “first lead,” the electrical signal is 

detected through the user’s contact with the electrode/lead, and not through 

“contact with the first portion of the enclosure,” as recited by claim 20. For at 

least these reasons, the mappings proposed in the Petition fail to provide claim 20. 

203. In its analysis of Element 15[c(i)], Masimo provides yet another 

alternative mapping, mapping the top of Mills’ leaf-spring 62 to the claimed first 

lead while identifying “the electrodes 410b, 420b of Markel” as part of the 

enclosure in this mapping. Pet., 71-73.  However, as I previously discussed, in this 

mapping, the top of the leaf-spring 62 is not “embedded in” the electrode.  Instead, 

the top of the leaf-spring 62 is “placed…against” an inner surface of electrode 
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410b.  Thus, this mapping fails to provide Element 15[c(i)] and therefore cannot be 

relied upon to meet the limitations of Claim 20. Pet., 48.  For at least these reasons, 

the Petition fails to demonstrate that the combination of Markel and Mills provides 

the limitations of claim 20. 

E. The Petition Fails to Demonstrate that a POSITA Would Have 

Applied Mills to Markel in the Proposed Manner 

204. For multiple reasons, the Petition provides a proposed combination of 

Markel and Mills that is flawed: First, hindsight is the basis of Masimo’s proposed 

combination.  Second, Masimo does not provide adequate details regarding its 

proposed combination device.  Third, Masimo does not demonstrate that a 

POSITA would have had a reasonable expectation of success in combining the 

disclosures of Markel and Mills, as proposed in the Petition.   

205. The Petition states, without any supporting evidence, that “[i]t would 

have been obvious to incorporate the pad (leaf spring 62) teachings of Mills into 

the device of Markel.”  Pet., 47.  Mr. Oslan states in his declaration that “[a] 

POSITA seeking to implement Markel’s device would look to Mill’s [sic] 

disclosure for ways to internally connect the electrodes of Markel to internal 

electronic components using pads,” but then provides no evidence to support his 

statement.  EX1003, ¶109.  And yet this is the basis for the Petition’s subsequent 

statement that “a POSITA would utilize the leaf spring 62 taught by Mills to 
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connect the electrodes 410b, 420b of Markel to internal processing components 

taught by Markel.”  Id.   

206. But in reaching this conclusion, Mr. Oslan did not present any 

evidence that would suggest a motivation other than retrospective reconstruction of 

the claims.  This is especially evident because the purported motivation is merely a 

suggestion recited in the Petition that a POSITA could have combined teachings of 

the two references, rather than a demonstration that the POSITA actually would 

have combined the teachings of the two references.   

207. For example, Mr. Oslan’s entire rationale for inserting the leaf spring 

of Mills into the device of Markel is that a POSITA would not know how to 

connect the electrodes and the inner processing components, such as the Cardiac 

Info Acquisition Module and Cardia Info Processing Module, absent the teachings 

of Mills.  However, this argument is directly contradicted by the fact that both Mr. 

Oslan and the Petition assert that Markel does disclose how to connect the external 

electrodes to the internal processing components of Markel’s device using 

connectors: 
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Pet., 53; EX1003, ¶¶91-92. 

208. As shown in this annotated version of Markel’s Figure 20, Markel’s 

device includes wires for connecting the external electrodes to the internal 

processing components.  Indeed, a POSITA would have been aware of this straight 

forward and extremely common option for connecting internal components of an 

electronic device such as the handheld cellular phone of Markel.  The assessment 

of Mr. Oslan that a POSITA would need to turn to Mills to figure out how to 

connect an electrode of a mobile device to internal circuitry of the device is not 

based on any actual lack of knowledge on the part of POSITA of how to 

implement such connections, but rather based solely on a hindsight reconstruction 

of the claims of the ’257 Patent.   
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209. The combination of Markel with Mills, and the justification for 

combining the two references in the proposed manner, articulated by both Dr. 

Oslan and Masimo overlooks the nearly ubiquitous use of thin flexible cables, 

including multi-lead cables, for connections between elements of a compact 

consumer electronic product.  In fact, the connections that can be provided by 

male-to-female pins and receptacles at the ends of thin flexible cables are generally 

considered to be highly-reliable over the life of a product, and not subject to 

vibrations or other physical phenomena that might temporarily or permanently 

disable a leaf spring structure.  Finally, by the time of the critical date of the ’257 

patent, the dimensions of these flexible cable connectors had been reduced to the 

extent that they were easily accommodated in successful consumer electronics 

products, instead of leaf-spring contacts, which can take up a lot of area within the 

device for each individual contact.  The fact that space within such devices was in 

extremely high demand and that conservation of such space of the utmost 

important in designing such devices would have advised that the simple, well-

known, and reliable option of a flexible cable or wire would have been the obvious 

choice in implementing Markel’s device.  Indeed, a POSITA would have 

recognized that Markel didn’t provide the details on such connectors because they 

were so well-known and common that they were clearly the obvious choice for 

implementing Markel’s device.  Therefore, a POSITA would appreciate that thin 
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flexible cables are the preferred choice for making electrical connections between 

elements of an electronic product such as that disclosed by Markel. 

210. There is simply no real justification in Mr. Oslan’s declaration (or the 

Petition) to demonstrate why a POSITA actually would incorporate the leaf spring 

62 of Mills into Markel’s device rather than a mere hindsight inspired assertion 

that a POSITA could make such a modification. EX1003, ¶86.  The proposed 

combination appears to be motivated by no reasoning other than a desire to reach 

the claims of the ’257 Patent.  

211. Furthermore, the Petition relies upon Mr. Oslan’s declaration, which 

only reproduces its arguments that are unsupported by any evidence.  Mr. Oslan’s 

lack of corroborating evidence to support the proposed combination indicates that 

the proposed combination is based on nothing other than retrospective 

reconstruction or hindsight.   

212. Additionally, there are significant differences between the positioning 

of the electrodes of Markel as compared to those of Mills that make the addition of 

Mills leaf spring 62 into Markel’s device more than “a mere rearrangement of 

known mechanical components in known ways in a complementary device,” as 

argued in the Petition.  Pet., 48.  By ignoring those differences, the Petition fails to 

adequately describe how the particular forms of connections that are described in 

Mills could be applied to Markel. 
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213. As illustrated in Figure 2 of Mills, the two electrodes 14 and 16 are 

located on opposite sides of a frontal plane of housing 12, and PCB 50 is oriented 

parallel to the frontal plane as well as the planes of the two electrodes.  Markel’s 

Figure 4, however, shows a substantially different configuration than the 

configuration described in Mills.  For instance, Mills shows that a “first electrode 

[is] placed on the left side portion 410…, and a second electrode [is] placed on the 

right side portion 420.”  EX-1005, [0045].  Thus, contrary to the argument 

provided in the Petition, more than “a mere rearrangement of known mechanical 

components in known ways in a complementary device” would be required to use 

“the leaf spring 62 taught by Mills to connect the electrodes 410b, 420b of Markel 

to internal processing components taught by Markel.”  Petition, 47-48. 
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Pet., 46. 

 

Pet., 43. 

214. It is notable that Mills teaches a configuration in which all of its 

electrodes 14 and 16, the leaf spring 62’s top surface, and the PCB 50 are formed 

on parallel planes.  Those parallel planes are different frontal planes that are 

perpendicular to a side plane that extends along the width of Mills device.  See 

Figure 2 of Mills above.  

215. The Petition states that “[a] POSITA seeking to implement Markel’s 

device would look to Mill’s [sic] disclosure for ways to internally connect the 

electrodes of Markel to internal electronic components using pads.”  Petition, 47.  

Applying that logic, a POSITA following Mills’ configuration would have 

positioned Markel’s electronic components on a PCB, and, further, would have 
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positioned the PCB in between the two electrodes 410b/420b of Markel.  Based on 

Mills, the POSITA would have also placed the PCB in parallel to the two 

electrodes to supposedly connect the electrodes to the PCB by leaf springs similar 

in one Masimo cited from Mills’ configuration. However, in such a modified 

configuration of Markel, the PCB would be in parallel to―not perpendicular 

to―the width side of Markel’s device 400.  But this kind of configuration would 

deviate from Mills’ configuration, which shows that the PCB plane is positioned 

perpendicular to the width side of Mills’ device.  

216. Additionally, the above-described orientation of the PCB plane in the 

proposed modified Markel device would necessitate a width dimension increase in 

Markel’s device to enable enclosure of the PCB between the front and the rear 

surfaces of the device.  However, this would result in the “cumbersome and 

inconvenient” bulky device that Markel trying to avoid.  See EX-1005, [0002].  

Also, if PCB were perpendicular to the front and rear surfaces (and parallel to the 

side electrodes), this would complicate the electrical connections of the PCB to 

user-interface components (e.g., bottoms, display, etc.) implemented on the front 

surface of Markel’s device 400.  See EX-1005, [0034] (naming example 

components implemented on the front surface of the device, including display 140, 

speaker 142, and buttons 130-138). 
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217. Alternatively, if a POSITA orients the PCB to be perpendicular to the 

width side (i.e., parallel to the front and rear surfaces) of Markel’s device, the 

POSITA would require further details—beyond what is provided in Mills’ 

disclosure— on how to connect Markel’s electrodes 410b/420b to the PCB that is 

oriented perpendicular to the width side. 

218. For the additional reasons that I have explained above, Ground 2 fails 

to demonstrate all elements of claims 1-4 and 8-22 are provided by Markel in view 

of Mills. 

VIII. LEGAL PRINCIPLES 

A. Anticipation 

219. I have been informed that a patent claim is invalid as anticipated 

under 35 U.S.C. § 102 if each and every element of a claim, as properly construed, 

is found either explicitly or inherently in a single prior art reference.  Under the 

principles of inherency, if the prior art necessarily functions in accordance with, or 

includes the claimed limitations, it anticipates. 

220. I have been informed that a claim is invalid under 35 U.S.C. § 102(a) 

if the claimed invention was known or used by others in the U.S., or was patented 

or published anywhere, before the applicant’s invention.  I further have been 

informed that a claim is invalid under 35 U.S.C. § 102(b) if the invention was 

patented or published anywhere, or was in public use, on sale, or offered for sale in 
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this country, more than one year prior to the earliest effective filing date of the 

patent application (i.e., the Critical Date).  And a claim is invalid, as I have been 

informed, under 35 U.S.C. § 102(e), if an invention described by that claim was 

described in a U.S. patent granted on an application for a patent by another that 

was filed in the U.S. before the date of invention for such a claim.  

B. Obviousness 

221. I have been informed that a patent claim is invalid as “obvious” under 

35 U.S.C. § 103 in light of one or more prior art references if it would have been 

obvious to a POSITA, taking into account (1) the scope and content of the prior art, 

(2) the differences between the prior art and the claims, (3) the level of ordinary 

skill in the art, and  (4) any so called “secondary considerations” of non-

obviousness, which include: (i) “long felt need” for the claimed invention, (ii) 

commercial success attributable to the claimed invention, (iii) unexpected results 

of the claimed invention, and (iv) “copying” of the claimed invention by others.  

For purposes of my analysis above and because I know of no indication to the 

contrary, I have applied the Critical Date as the date of invention in my above 

analyses, although in many cases the same analysis would hold true even at an 

earlier time than the Critical Date. 

222. I have been informed that a claim can be obvious in light of a single 

prior art reference or multiple prior art references.  To be obvious in light of a 
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single prior art reference or multiple prior art references, there must be a reason to 

modify the single prior art reference, or combine two or more references, in order 

to achieve the claimed invention.  This reason may come from a teaching, 

suggestion, or motivation to combine, or may come from the reference or 

references themselves, the knowledge or “common sense” of one skilled in the art, 

or from the nature of the problem to be solved, and may be explicit or implicit 

from the prior art as a whole.  I have been informed that the combination of 

familiar elements according to known methods is likely to be obvious when it does 

no more than yield predictable results.  I also understand it is improper to rely on 

hindsight in making the obviousness determination. 

IX. CONCLUSION

223. I reserve the right to supplement my opinions to address any

information obtained, or positions taken, based on any new information introduced 

throughout this proceeding. 

224. I declare under penalty of perjury that the foregoing is true and

accurate to the best of my ability. 
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DARPA Program Manager Portfolio (10/1/06 – 9/30/10) 

DARPA MIATA Program (MicroAntenna Arrays – Technology and Applications).   
• $40M Program Launched by Henryk Temkin in 2005 
• Focused on microfabricated antennas for mm-wave radiation sensors, and on 

integration of antenna, sensor, amplifier and readout circuitry in same structure 

DARPA TGP Program (Thermal Ground Plane).   
• $50M Program Launched by Thomas Kenny in 2007 
• Focused on microfabricated vapor chamber chamber heat spreaders with reduced 

dimensions, increased performance, and circuit-compatible materials 

DARPA YFA Program (Young Faculty Award).   
• $7M/year Program Launched by Henryk Temkin in 2006, re-run in 2007 and 2008. 
• Provided small ($200K) grants to promising young faculty throughout the US with 

ideas and interests that could lead to new technologies for the DoD. 

DARPA TBN Program (Tip-Based Nanofabrication)   
• $50M Program Launched by Thomas Kenny in 2007 
• Focused on controlled nanofabrication, with emphasis on controlling the size, shape, 

location and other properties of every nanostructure formed on a surface. 

DARPA MACE Program (Microtechnologies for Air-Cooled Exchangers).   
• $35M Program Launched by Thomas Kenny in 2008 
• Focused on use of microtechnologies in air-cooled heat exchangers 

DARPA NTI Program (NanoThermal Interfaces).   
• $30M Program Launched by Thomas Kenny in 2009 
• Focused on development of new nanostructured materials for enhanced thermal 

interfaces for electronics cooling. 

DARPA CEE Program (Casimir Effect Enhancement).   
• $10M Program Launched by Thomas Kenny in 2010 
• Focused on demonstration of reduced adhesion at the nanoscale through the use of the 

Casimir effect 

DARPA ACM Program (Active Cooling Modules).   
• $30M Program Launched by Thomas Kenny in 2010) 
• Focused on development of complete, high-performance cooling modules based on 

thermoelectric refrigeration, vapor compression refrigeration, and other novel 
refrigeration concepts. 

DARPA NJTT Program (Near-Junction Thermal Transport).   
• $25M Program Formulated by Thomas Kenny in 2010, Launched by Avram Bar-

Cohen in 2011 
• Program focus is on enhanced thermal conduction in the region immediately beneath 

the hot spots in high-power electronic devices. 

DARPA “Seedlings” ($250K efforts to prove key initial pieces of technology) 
• ~20 projects solicited, launched and managed 
• Produced important early results for TGP, TBN, NTI and ACM programs. 
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Patents (>50 Issued US Patents) 

1. Targeting Microbubbles, Robert H Grubbs, Marshall L Stoller, Hoyong Chung, Alissa M 
Fitzgerald, Thomas W Kenny, Renee M Thomas, US Patent 10,357,565 (7/23/2019), US 
Patent 10,149,906B2 ((12/11/2018), EP3375435A1, EP2748299B1, CN103917637B, 
WO2013028942A1, KR102076069,  

2. Composite Mechanical Resonators and Method Therefor, R. Melamud, B. Kim, M. 
Hopcroft, S. Chandorkar, T, Kenny, US Patent 7,806,586 (9/5/10), US Patent #7,824,098 
(11/2/10). 

3. Cooling Systems Incorporating Heat Exchangers and Thermoelectric Layers, Thomas W. 
Kenny, Mark Munch, Peng Zhou, James Gill Shook, Kenneth Goodson, Dave Corbin, Mark 
McMaster, James Lovette, US Patent 8,464,781 (6/18/13). 

4. Pump and Fan Control Concepts in a Cooling System, S. Sinha, M. Munch, K. Goodson, 
T. Kenny, US Patent # 7,591,302 (9/22/09), US Patent #8,602,092 (12/10/13) 

5. Remedies to Prevent Cracking in a Liquid System, M. Munch, D. Werner, T. Kenny, K 
Goodson, US Patent # 7,077,634 (7/18/06), US Patent # 7,201,214 (4/10/07), US Patent # 
7,201,012 (4/10/07). US Patent # 7,278,549 (10/9/07), US Patent#7,344,363 (3/18/08), US 
Patent # 7,402,029 (7/22/08), Pending (US2005/0182845A1, US2005/0183445A1, 
US2005/0183444A1, US2005/0183443A1, US2005/0016715A1, WO0471139A3, 
WO04071139A2, US2004/0148959A1) 

6. Apparatus for Conditioning Power and Managing Thermal Energy in an Electronic 
Device, T.W. Kenny, K.E. Goodson, J.G. Santiago.,G. K. Everett US Patent # 7,061,104 
(6/13/06) 

7. Boiling temperature Design in Pumped Microchannel Cooling Loops, P. Zhou, S. Zheng, 
T. Kenny, M. Munch. G. Upadhya, K. Goodson, J. Santiago, US 2004/0182551A1, 
WO04083742A2). 

8. Method and Apparatus for achieving temperature uniformity and hot-spot cooling in a 
heat-producing device, K. Goodson, T. Kenny, P, Zhou, G. Upadhya, M. Munch, M. 
McMaster, J, Hom,  US Patent# 7,104,312 (9/12/06), US2004/0112585A1, WO 
04042306A3, WO 04042306A2. 

9. Hermetic Closed-Loop Fluid System, D. Werner, M.. Munch, and T. Kenny, US Patent # 
7,021,369 (4/4/06). 

10. Removeable Heat Spreader support mechanism and method of manufacturing thereof, G. 
Upadhya, M. Munch, P. Zhou, K.E. Goodson and T.W. Kenny, US 2004/0233639A1, 
WO04070304A3, WO04070304A2, 

11. Method and Apparatus for Low-Cost Electrokinetic Pump Manufacturing, J. Lovette, M. 
Munch, J.G. Shook, S. Zheng, T.W. Kenny, D. Werner, Z. Cichocki, TCE. Lin, 
2004/0234378A1, WO04076857A2). 

12. Apparatus and Method of Forming Channels in a Heat Exchanging Device, T. Kenny, M. 
McMaster, J. Lovette, US Patent # 7,017,654 (3/28/06). 

13. Boiling Temperature Design in Pumped Microchannel Cooling Loops, P. Zhou, S. 
Zheng, T. Kenny, M. Munch, G. Upadhya, K. Goodson, J. Santiago,  Pending 
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14. Method and Apparatus for Efficient Vertical Fluid Delivery for Cooling a Heat-
Producing Device, T. Kenny, M. Munch, P. Zhou, J. Shook, K. Goodson, D. Corbin, M. 
McMaster, J. Lovette,  US Patent#7,000,684 (2/21/06), US 2004/0206477A1, US 
2004/0112571A1, WO04042304A3, WO04042304A2, WO04042297A3, WO04042297A2, 

15. Apparatus for Conditioning Power and Managing Thermal Energy in an Electronic 
Device, K. Goodson, J. Santiago, T. Kenny, and G Everett, US Patent #6,882,543, 
10/882475, 10/883530, 10/882607 

16. Interwoven Manifolds for Pressure Drop Reduction in Microchannel Heat Exchangers, G. 
Upadhya, M. Munch, P. Zhou, G. Shook, T. Kenny, K. Goodson, D. Corbin, US Patent# 
6,986,382 (1/17/06) US 2004/0104010A1, WO04042303A3, WO04042303A2 

17. Method and Apparatus for Flexible Fluid Delivery for cooling desired  Hot Spots in a 
heat-producing device, T. Kenny, J.G. Shook, D. Corbin, M.Munch, K. Goodson, US 
Patent# 6,988,534 (1/24/06), US2004/0104022A1, WO04042313A1 

18. Vapor Escape Microchannel Heat Exchanger, P. Zhou, K. Goodson, T. Kenny, J 
Santiago, Pending 10/366122. 

19. Ultra-Miniature Accelerometers, T.W. Kenny and W.T. Park, US Patent# 7,104,130, 
(9/12/06), WO0492746A1 

20. Method and Apparatus for Removably Coupling a Heat Rejection Device to a Heat 
Producing Device, T.W. Kenny, K.E Goodson,   US 2004/0076408A1. 

21. Microfabricated Electrokinetic Pump with On-Frit Electrodes, T. Kenny, J.G. Shook, S. 
Zeng, D.J. Lenehan, J. Santiago, J. Lovette, US Patent # 7,086,839 (8/8/06) 

22. Microfabricated Electrokinetic Pump, D. Corbin, K. Goodson, T. Kenny, J. Santiago, and 
S. Zheng, US Patent # 6,881,039 (5/27/04), US 2005/0042110A1, US200500843385A1, US 
Patent # 7,449,122 (11/11/08) 

23. Electroosmotic MicroPump with Planar Features, D. Laser, J.G. Santiago, K.E. 
Goodson, and T.W. Kenny, US Patent 7,316,543 (1/8/08) 

24. UltraMiniature Pressure Sensor and Probes, M. Bly, T.W. Kenny, S.A. Shaughnessey, 
M.S. Bartsch, US Patent #6,959,608 

25. Method of making a Nanogap for Variable Capacitive Elements, and Device having a 
NanoGap, M. Lutz, A. Partridge, and T.W. Kenny, WO 04095540A3, WO 04095540A2, US 
Patent 7,127,917 (2/6/07) 

26. System Including Power Conditioning Module, T.W. Kenny, K.E. Goodson, J.G. 
Santiago, C. K,  Everett, R. Chaplinsky, J. Kim, US Patent # 6,678,168. 

27. Power Conditioning Module, T.W. Kenny, K.E. Goodson, J.G. Santiago, C. K,  Everett, 
Patent # 6,606,251 (8/12/03), US Patent # 7,050,308 (5/23/06). 

28.  Closed-Loop Microchannel Cooling System, K.E. Goodson, D.E. Huber, L. Jiang, T.W. 
Kenny, J-M Koo, J.C. Mikkelsen, J.G. Santiago, E. Wang, S. Zheng, L. Zhang, D. Laser, 
H. Chen, US Patent # 7,334,630 (2/26/08), US20050205241A1. 
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29. Electroosmotic Microchannel Cooling System, K.E. Goodson, D.E. Huber, L. Jiang, 
T.W. Kenny, J-M Koo, J.C. Mikkelsen, J.G. Santiago, E. Wang, S. Zheng, L. Zhang, D. 
Laser, H. Chen, US Patent # 7,185,697 (3/6/07), US Patent # 7,131,486 (12/7/06), Patent 
# 6,942,018 (9/13/05) US Patent#6,991,024 (1/24/06), US Patent #7,131,486 (11/7/06) 
EP1576320A2, US2005/0098299A1, US2004/0089442A2, US2003/0164231A1, 
WO0302973A3, WO0302973A2, US2003/0062149A1,  

30. Adhesive Microstructure and Method of Forming Same, B. Full, K. Autumn, R. Fearing, 
and T. Kenny, US Patent # 6,737,160, US Patent # 7,011723 (3/14/06), US Patent # 
7,229,865 (7/11/07), US20050072509A1, US2004/0005454A1, EP1241930A4, 
WO0149776C2, EP1241930A2, WO 0149776A3, WO0149776A2. 

31. Non-Contact Mechanical Resonance Method for Determining the Near-Surface Carrier 
Mobility in Semiconductors, T.D.Stowe,  D. Rugar, and T.W, Kenny, Patent #6,489,776 
(12/3/02) 

32. In-Plane Micromachined Accelerometer and Bridge Circuit having same, A. Partridge, 
A. M. Fitzgerald, B.W. Chui, J. K. Reynolds and T.W. Kenny, Patent # 6,389,899 
(5/21/02) 

33. Method of Making Electrical Elements on the Sidewalls of Micromechanical Structures, 
B.W. Chui and T.W. Kenny, Patent # 6,025,208 (2/15/00). 

34. Micromachined Cantilever Structure Providing for Independent Multidimensional Force 
Sensing Using High Aspect Ratio Beams, B.W. Chui and T.W. Kenny, Patent # 5,959,200 
(9/28/99). 

35. Tunnel Effect Measuring Systems and Particle Detectors, W.J. Kaiser, S.B. Waltman, and 
T.W. Kenny, Patent #5,290,102 (3/1/94/94), Patent #5,265,470 (11/30/93), 5,293,781 
(3/15/94). 

36. Methods and Apparatus for Improving Sensor Performance, W.J. Kaiser, T.W. Kenny, 
S.B. Waltman, J.K. Reynolds and T.R. VanZandt.  Patent # 5,211,051 (5/18/93). 

37. Tunnel Effect Wave Energy Detection, W.J. Kaiser, S.B Waltman, and T.W. Kenny.  
Patent # 5,449,909 (9/12/95). 

38. Uncooled Tunneling Infrared Sensor, T.W. Kenny, W.J. Kaiser, J.A. Podosek, E.C. Vote, 
H.K. Rockstad, and J.K. Reynolds.  Patent # 5,298,748 (3/29/94). 

39. Uncooled Tunneling Infrared Sensor, T.W. Kenny, W.J. Kaiser, J.A. Podosek, E.C. Vote, 
R.E. Muller, and P.D. Maker.  Patent # 5,436,452 (7/25/95) 

40. Dual Element Electron Tunneling Accelerometer, W.J. Kaiser, T.W. Kenny, H.K. 
Rockstad, J.K. Reynolds, and T.R. VanZandt.  Patent # 5,563,344 (10/8/96) 

41. High Performance Miniature Hygrometer and Method Thereof, T.R. VanZandt, W.J. 
Kaiser, and T.W. Kenny,  Patent # 5,364,185 (11/15/94). 

42. Method and Apparatus for Measuring a Magnetic Field using a Deflectable Energized 
Loop and a Tunneling Tip,  W.J. Kaiser, S.B. Waltman, and T.W. Kenny, Patent # 
5,315,247 (1994) 
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