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I, Thomas Kenny, Ph.D., of San Francisco, CA declare that: 

I. INTRODUCTION AND SCOPE OF WORK 

1. I have been retained by Fish & Richardson P.C. as an expert witness 

on behalf of Apple Inc. (“Apple” or “Patent Owner”).  I understand that Masimo 

Corporation (“Masimo” or “Petitioner”) filed a Petition for Inter Partes Review 

(“IPR”) challenging the validity of certain claims of U.S. Patent No. 10,987,054 

(“the ’054 patent”).  The Petition challenged claims 1-20 of the ’054 patent.  

2. I have been asked to provide my independent analysis of the ’054 

patent in light of the materials cited below and my knowledge and experience in 

this field during the relevant period.  I have been asked to consider what a person 

of ordinary skill in the art at the time of the invention of the ’054 patent (a 

“POSITA”; refer to ¶¶23-28) would have understood from the teachings of the 

’054 patent, including scientific and technical knowledge related to the ’054 patent.  

I have also been asked to consider whether the references cited in the Petition 

anticipate or render obvious the inventions described by Independent claims 1, 9, 

and 15 of the ’054 patent.  I reserve the opportunity to address other issues and 

other claims of the ’054 patent and provide further analysis at a later date should it 

become necessary. 

3. I am being compensated according to my normal hourly rate for my 

time providing my independent analysis in this aforementioned IPR proceeding, 
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but my compensation is not contingent in any way on the content of my analysis or 

the outcome of this proceeding.  I am not, and never was, an employee or agent of 

Apple, the owner of the ’054 patent.   

II. QUALIFICATIONS 

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

curriculum vitae, which is attached hereto as Appendix A.  For ease of reference, I 

have highlighted certain information below. 

5. 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 (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.  

6. 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 
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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. 

7. 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.  

8. 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. 

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

Mechanical Engineering at Stanford University, where I have taught for the past 28 
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years.  I am also currently the Senior Associate Dean of Engineering for Student 

Affairs at Stanford.   

10. For 28 years, I have taught courses on Sensors and Mechatronics at 

Stanford University.  The “Introduction to Sensors” course is a 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. 

11. 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 
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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 

2021.  The 2023 offering was highly-successful with 80 undergraduate and 

graduate students from many engineering and science disciplines. 

12. 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. 

13. 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.   

14. I have advised 74 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. 

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

conferences in the field of sensors, MEMS, and measurements.  I have further 
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presented numerous conference abstracts, posters, and talks in my field.  I am a 

named inventor on 50 patents in my areas of work.   

16. 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 

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. 

17. 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. 

18. I have previously served as an expert on a patent infringement case 

involving the mounting and use of pressure sensors on guidewire catheters for 

cardiovascular procedures that included a number of sensing aspects, such as 

recording static and dynamic pressure signals, and compensating for electrical and 

mechanical errors.  I have also previously served as an expert on a patent 

infringement case involving the design and use of miniature inertial sensors.  That 
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case involved the design and operations of micromechanical sensors, and 

particularly the use of inertial sensors for detection of states of movement and rest.  

I have also served as an expert in a patent infringement case involving the use of 

sensors on athletic shoes for determining athletic performance.  More recently, I 

served as an expert in a patent infringement case involving optical proximity 

sensors in smartphones.  My CV, APPLE-1004, includes a full listing of all cases 

in which I have testified at deposition or trial in the preceding several years. 

19. Based on my 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 alleged invention of the ’054 patent 

(which I further describe below). 

III. MATERIALS CONSIDERED 

20. In preparing this declaration, I have considered the claims, 

specification, and prosecution history of the ’054 patent.  I have read and 

considered the Petition for Inter Partes Review in Case No. IPR2023-00635 and 

the supporting declaration of Alan L. Oslan.  I have also considered my own 

knowledge and experience, including my experiences in the field of the ’054 patent 

(see ¶¶ 26-27 below).  The following list identifies relevant documents that I have 

reviewed and considered in the course of preparing this declaration: 
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 Petition for Inter Partes Review of U.S. Patent No. 10,987,054 (IPR2023-
00635) (“Petition”) 

 EX1001: U.S. Patent No. 10,987,054 (“’054 Patent”) 

 EX1002: Prosecution History of U.S. Patent No. 10,987,054 (“’054 
Prosecution History”) 

 EX1003: Declaration of Alan Oslan 

 EX1005: U.S. Patent Application Pub. No. 2016/0058375 (“Rothkopf”) 

 EX1006: U.S. Patent Application Pub. No. 2016/0228064 (“Jung”) 

 EX1007: International Publication No. WO 2017/165532 (“Paulke”) 

 Other relevant exhibits cited in the Petition, the Oslan Declaration, and 
below 

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

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

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. 

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

experience, and expertise in the fields relating to the ’054 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 
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have been prepared with the assistance of Counsel and reflect my understanding of 

the ’054 Patent and the prior art discussed below. 

IV. PERSON OF ORDINARY SKILL IN THE ART 

23. I understand that the teaching of the prior art is viewed through the 

eyes of a Person of Ordinary Skill in the Art (POSITA).  My analysis in this 

declaration is thus based on the perspective of a POSITA having the level of 

knowledge and skill described below (¶26) at the relevant time of the inventions 

claimed in the ’054 patent.   

24. In particular, I have been informed that the ’054 patent claims priority 

to an application filed as early as September 5, 2017.  For purposes of my analysis 

in this declaration, I have applied the timeframe around this date as the relevant 

timeframe of the inventions claimed in the ’054 patent (and the relevant timeframe 

from which I considered the perspective of a POSITA).  However, my below 

analysis would remain the same if the date of invention were anywhere in the mid 

to late 2010s.   

25. For purposes of assessing the level of ordinary skill in the art, I have 

considered the types of problems encountered in the art, the prior solutions to those 

problems found in prior art references, the speed with which innovations were 

made at that time, the sophistication of the technology, and the level of education 

of active workers in the field.  As previously described, I have reviewed and 
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understand the ’054 patent.  Based on my above-described experience, I am 

familiar with and know of the capabilities of a POSITA in this field during the 

2010s. 

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

Date of the ’054 Patent (“POSITA”) would have been a person with a working 

knowledge of physiological monitoring technologies.  The person would have had 

a Bachelor of Science degree in an academic discipline emphasizing the design of 

electrical, computer, or software technologies, such as a degree in Electrical 

Engineering, Computer Engineering, Biomedical Engineering, Mechanical 

Engineering, or the like.   A POSITA would have additionally had training or at 

least two years of related work experience with capture and processing of data or 

information, including but not limited to physiological monitoring technologies.  

Alternatively, the person could have also had a Master of Science degree in a 

relevant academic discipline with less than a year of related work experience in the 

same discipline. A person with less education but more relevant experience, or 

more relevant education but less experience, may also meet this standard. I 

possessed at least these qualifications and capabilities myself in the relevant 

timeframe that I have applied for the ’054 patent (e.g., September 5, 2017). 

27. Based on my experiences, I have a good understanding of the 

capabilities of one of ordinary skill.  Indeed, I have taught, participated in 
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organizations, and worked closely with many such persons over the course of my 

career.  Based on my knowledge, skill, and experience, I have an understanding of 

the capabilities of one of ordinary skill.  For example, from my industry 

experience, I am familiar with what an engineer would have known and found 

predictable in the art at the time of the claimed invention.  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. 

28. My opinion as to the level of ordinary skill in the art would remain the 

same regardless of whether the time of the invention were determined to be 

September 5, 2017, or some later time up until and including the April 6, 2020 

filing date of the particular application that issued as the ’054 patent.  

V. OVERVIEW OF THE ’054 PATENT 

29. The ’054 patent is titled “Wearable Electronic Device With Electrodes 

for Sensing Biological Parameters.”  The ’054 patent was filed on April 6, 2020 

and was granted on April 27, 2021.  The ’054 patent claims priority back to 

provisional application no. 62/554,196 filed September 5, 2017.  The inventors of 

the ’054 patent are Sameer Pandya, Adam T. Clavelle, Erik G. de Jong, Nichael B. 

Wittenberg, Tobias J. Harrison-Noonan, Martin Melcher, Zhipeng Zhang, Steven 

C. Roach, and Steven P. Cardinali.  The ’054 patent was assigned to Apple Inc..   
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30. The ’054 patent describes various embodiments of a user worn device 

for sensing biological parameters for the wearer and displaying or otherwise 

conveying the biological parameter information.  The wearable devices of the ’054 

patent can, for example, take the form of an electronic watch. EX1001, 3:55-63.  

The ’054 patent describes various ways to position a set of electrodes on or across 

the wearable device, including teachings techniques for electrically isolating the 

electrodes from other components of the device and mitigating effects of 

environmental factors when sensing voltages or signals indicative of one or more 

biological parameters of a user who is in contact with the electrodes. Id.  This can 

include detecting an electrocardiogram (“ECG”) of a person wearing the device. 

Id., 3:64-4:7.  The ‘054 patent also describes various ways to arrange Light 

Emitting Diodes (LEDs), photosensors, and structural elements to enable optical 

sensing of physiological parameters, such as heart rate, blood pressure, blood 

oxygenation and other parameters. Id., 15:40-60. 

31. For example, as shown in FIG. 2A, the wearable device can be an 

electronic watch 200 having a watch body 202 having a housing 206 and various 

inputs such as a crown 210 and a button 212. 
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EX1001, FIG. 2A, 7:14-37, 8:4-13.   The electronic watch 200 also includes a 

transparent cover 208 attached to the housing 206. Id.  The user can manipulate 

one or more of the inputs, such as the crown 210 to cause the electronic watch to 

display measured biological parameters, such as the ECG 222 shown in FIG. 2A. 

Id., 8:34-58. 

32. FIG. 4A shows one of several disclosed configurations for the back of 

the watch.  As with other embodiments described in the ’054 patent, the electronic 

watch depicted in FIG. 4A includes both electrical and optical sensors for detecting 

and measuring various physiological parameters of the user.  FIG. 4A shows a 

watch 400 having a light-transmissive carrier 404 coupled to a back side housing 

member 402: 
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EX1001, FIG. 4A, 12:58-13:9.  In this embodiment, the carrier 404 has a round 

perimeter and is fitted to a round opening in the back side housing member 402. 

Id., 13:10-26.  The carrier 404 includes a central opening 418 and a concentric ring 

of openings 420 that are formed by masks 422 overlaid on the transparent carrier 

404. EX1001, 13:42-59, 14:46-58.  The openings allow light emitted by a set of 

light emitters attached to an optical sensor subsystem 416 to pass through the 

carrier 404, reflect off of tissue within the wrist of the user and be detected at one 

or more light receivers to allow for determination of one or more physiological 

parameters, such as heart rate of the user. Id., 14:46-16:13.   The carrier 404 also 

includes a set of electrodes 412 and 414 positioned thereon in an arc-shape around 

the openings 418 and 420. Id., 13:27-59.  The electrodes 412 and 414 may extend 



17 

from the outer surface to the edge of the carrier 404, and in some cases may wrap 

around the perimeter of the carrier 404 to an interior surface of the carrier 404. Id. 

 

EX1001, FIG. 7. 

33. The electrodes 412 and 414 may contact a wearer’s wrist to provide 

electrical signals to the sensor subsystem 416 for measuring physiological 

parameters of the wearer, such as an ECG. EX1001, 14:14-28, 16:35-52, 9:54-65.  

The configuration of the electrodes 412 and 414 shown in FIGs. 4A-4D provides 

“an electrical noise mitigation barrier (or E-shield).” EX1001, 16:35-42.  The 

electrodes 412 and 414 also “provid[e] sufficient area to provide good electrical 

contact between the electrodes 412, 414 and skin (which may improve electrical 

sensor efficiency)” while not interfering with an antenna or other electrical 

structures of the watch, thereby “improve[ing] wireless communications 
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efficiency” of the device. Id., 17:26-41.  The positioning and shape of the 

electrodes 412 and 414 also “allow[s] optical communication through the carrier 

404 (which may improve optical communication efficiency)”. Id.  Specifically, 

positioning of the electrodes 412 and 414 provides “optical communication 

between an optical sensor subsystem 416 interior to the watch body 202 (see FIG. 

4C) and a medium (e.g., skin) exterior to the watch body 202.” Id 13:62-65.  The 

configuration for the electrodes 412 and 414 described in the ’054 patent also 

provides “a low electrode-to-skin impedance,” reduces scratching of the electrodes, 

and provides “good biocompatibility.” Id., 17:60-66.   

34. In this way, the ’054 patent discloses an improved wearable 

biomedical device that improves the comfort and wearability of the device while 

improving the quality of the various measured signals, including electrical signal 

received via the electrodes and optical signals received at the light receiver 

positioned below the carrier.   

VI. INTERPRETATION OF THE ’054 PATENT CLAIMS AT ISSUE 

35. I understand that, for purposes of my analysis in this IPR proceeding, 

the terms appearing in the patent claims should be interpreted according to their 

plain and ordinary meaning under the Phillips standard. Phillips v. AWH Corp., 

415 F.3d 1303, 1312-13 (Fed. Cir. 2005) (en banc).  According to Phillips, the 

structure of the claims, the specification, and the patent prosecution history are 
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used to construe a claim, and the “ordinary meaning” of a claim term is its 

meaning that would have been recognized by a POSITA after reading the entire 

patent.  Moreover, Phillips provides that even treatises and dictionaries may be 

used, albeit under limited circumstances, to determine the meaning attributed by a 

POSITA to a claim term at the time of filing.  For example, Phillips cautions 

against heavy reliance on the dictionary divorced from the intrinsic record of the 

patent, such as the patent’s specification.  I have followed this approach in my 

analysis. 

36. I also understand that the words of the claims should be interpreted as 

they would have been interpreted by a POSITA at the time the invention was made 

(not today).  For purposes of my analysis here, I have used the September 5, 2017 

priority date of the ’054 patent as the date of invention.  Without exception, 

however, I have no reason to believe that my analysis in this Declaration (under the 

Phillips standard) would change if the date of invention was earlier or later, 

including as late as the actual filing date of the particular application that issued as 

the ’054 patent (April 6, 2020).  I am not providing any claim constructions at this 

time but reserve the right to provide constructions at a later time if necessary.    
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VII. ANALYSIS OF GROUNDS 

37. I understand the Petition offered by Masimo alleges that claims of 

the ’054 patent would have been obvious to a POSITA based on the following 

grounds: 

Ground Claims Prior Art Basis 

1 9 and 13-15 Rothkopf 

1A 10 Rothkopf in view of Francis and Lapetina 

2 1-6, 9, 12-17, 
and 19 

Rothkopf in view of Jung 

2A 7 and 20 Rothkopf in view of Jung and Pei 

2B 10-11 and 18 Rothkopf in view of Jung, Francis, and 
Lapetina 

3 1-5, 9, 16-16, 
and 19 

Rothkopf in view of Paulke 

3A 7 and 20 Rothkopf in view of Paulke and Pei 

3B 8 Rothkopf in view of Paulke and Honda 

3C 10-11 and 18 Rothkopf in view of Paulke, Francis, and 
Lapetina 

 

38. Based on my knowledge and experience in the field and my review of 

the materials identified above (Section III), I disagree with the petitioner’s 

assertion that any of these claims would have been obvious to a POSITA on the 

basis of the cited grounds.  I believe that the Petition committed a number of errors 
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in its description and application of the prior art teachings to the limitations of at 

least independent claims 1, 9, and 15 and has misinterpreted the teachings of the 

references in describing the proposed reference combinations.  I do not believe the 

Petition has shown that the challenged claims would have been rendered obvious 

by the above-listed grounds.  While I offer my opinions regarding certain claim 

elements below and not with respect to other elements of the challenged claims, 

this does not indicate any agreement that the prior art references disclose the 

unaddressed claim elements.  I reserve the right to amend and/or supplement my 

opinions at a future point in this proceeding should it become necessary.   

A. The Grounds Proposed In The Petition Fail To Disclose One or More 
Electrodes Positioned On The Carrier Member 

39. I have been asked by Patent Owner to evaluate the contentions of 

Masimo’s Petition and Dr. Oslan’s declaration regarding the allegations that 

Rothkopf alone, Rothkopf in view of Jung, or Rothkopf in view of Paulke render 

obvious the invention set forth in independent claims 1, 9, and 15.  I currently hold 

the opinions expressed in this declaration.  Based upon my knowledge and 

experience in this field and my review of Rothkopf, Jung, and Paulke, it is clear to 

me that the proposed reference combinations fail to disclose all elements of 

independent claims 1, 9, and 15 (the only independent claims in the ’054 patent).  

In this section, I focus my analysis on the assertions made in the Petition and by 

Dr. Oslan with respect to claim elements 1f, 1g, 9g, and 15e.  The Petition asserts 
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that elements 9g and 15e are disclosed by each of Ground 1 (Rothkopf alone), 

Ground 2 (Rothkopf in view of Jung), and Ground 3 (Rothkopf in view of Paulke) 

while further asserting that elements 1f and 1g are disclosed by Grounds 2 and 3.  

As a discuss below, none of the proposed combinations disclose the claimed first 

and second electrodes or a rear electrode positioned on the carrier member in the 

manner recited in independent claims 1, 9 and 15.  I will now address each ground 

individually with respect to these claim recitations.  

a. Ground 1 Fails to Disclose Elements 9g and 15e 

40. Claim 9 recites in part: 

(9e) a carrier assembly coupled to the rectangular housing member 

and comprising: 

(9f) a carrier member having a circular carrier profile and 

positioned over the circular rear opening;  

(9g) a rear electrode positioned on the carrier member and 

configured to receive a first voltage signal from a wrist of a user 

41. Claim 15 includes similar recitations.  In addressing these claim 

elements, Ground 1 of the Petition and the Declaration maps the “biosensor 

module 710” described in Rothkopf to the claimed “carrier assembly”: 
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Pet., 21 (annotated FIG. 7 of Rothkopf).  

42. Rothkopf describes that “the biosensor module 710 includes the rear 

cover 608 and may also include a chassis or plate that facilitates attachment of 

the biosensor module 710 to the housing 601.” EX1005, [0148].  In one example, 

Rothkopf describes that “rear cover may be disposed over the biosensor module 

and may include an edge protruding outwardly from the bottom portion of the 

housing and an outer surface having a convex curved contour.”1 EX1005, [0012].  

FIG. 16 of Rothkopf shows a configuration for the rear cover 608 that includes 

“multiple light sources 1611-1613” and a light detector 1614: 

 

1 All emphasis added unless otherwise noted. 
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EX1005, FIG. 16, [0194]-[0195]. 

43. The Petition maps the “rear cover 608” of the biosensor module 710 

to the claimed carrier member, asserting that the rear cover 608 “forms a carrier 

member.” Pet. 22.  Rothkopf includes a brief, high level disclosure that 

“the biosensor module 710 may include one or more light sources, one or more 

photodetectors, and one or more electrodes or conductive elements that are 

configured to detect and measure a physiological condition or property of the 

user.”  However, there is no disclosure in Rothkopf that describes “one or more 

electrodes” of the biosensor module 710 that are specifically positioned on the 

outer surface of the rear cover 608. EX1005, [0148].  Instead, Rothkopf explains 
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that the electrodes are positioned on an entirely separate element, the “rear face of 

the device 100” Id 196.  A POSITA would have recognized that a high level 

disclosure that the biosensor module 710 as a whole includes “one or more 

electrodes” is not a disclosure that the electrodes are positioned on the outer 

surface of the rear cover 608 specifically, rather than at or on another surface or 

structure of the biosensor module 710.  Further, this high-level description does not 

refer to a specific physiological parameter that a POSITA would understand to 

require positioning of electrodes on the outer surface of the rear cover 608.  

Therefore, a POSITA would not understand that the disclosures within Rothkopf 

teach the positioning of electrodes on the outer surface of the rear cover 608, and 

would not be inspired by the disclosures within Rothkopf to consider placement of 

electrodes on the outer surface of the rear cover 608. 

44. Later, Rothkopf gives more details regarding the rear cover 608, 

describing that “the rear cover 608 has an edge that protrudes outwardly from the 

back surface of the housing 601” and giving details on the “convex, curved outer 

contour” of the rear cover 608. EX1005, [0201].  This paragraph of Rothkopf also 

briefly mentions that “biosensors are disposed relative to or attached to a rear 

cover 608.” Id.  However, once again, this disclosure of Rothkopf does not 

expressly describe one or more electrodes positioned on the outer surface of the 

rear cover.  In contrast, this disclosure of Rothkopf broadly discloses that 
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biosensors of some sort are “disposed relative to or attached to” the rear cover 608. 

Id.  Additional portions of Rothkopf make clear that this particular broad 

discussion of “biosensors” being “disposed relative to or attached to” the rear 

cover 608 is in fact referring to optical sensors positioned relative to or attached to 

the rear cover and not referring to electrodes positioned on the outer surface of the 

rear cover 608.  A POSITA would have recognized that the description in 

Rothkopf that the “rear cover 608” is “optically transparent” and functions to 

“provide operational access to one or more optical components of the biosensor 

module” further demonstrates that the biometric sensors positioned relative to or 

attached to the rear cover are not electrodes positioned but rather optical sensors.  

EX1005, [0012]; [0139]; [0149]; [0201]. 

45. Specifically, Rothkopf describes that “the biosensor module includes 

an array of light sources that are configured to emit light into a body of the user. 

The biosensor module may also include a photodetector configured to receive light 

produced by a light source of the array of light sources that is reflected from the 

body and produce a sensor signal.” EX1005, [0013].  In another example, 

Rothkopf describes that “[t]he biosensor module may include an array of light 

sources configured to emit light into a body of the user, and a photodetector 

configured to receive light produced by a light source of the array of light sources 

that is reflected from the body and produce a sensor signal.” EX1005, [0021].  
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Rothkopf then explains that the layout of the biosensors of the disclosed device “is 

described below with respect to FIG. 16.” EX1005, [0062].   

46. Turning to FIG. 16 as expressly identified by Rothkopf, it can be seen 

that Rothkopf’s device includes the optical sensors “disposed relative to or 

attached” the rear cover 608 in the form of light emitters 1611-1613 and light 

receiver 1614 while the first and second electrodes 1601 and 1602 are both  

expressly positioned separate from the rear cover 608; the electrodes are shown as 

positioned on the “rear face of the device 100” Id 196: 
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EX1005, FIG. 16 (annotated), [0190], [0196].  As Rothkopf describes the 

embodiment of this figure “the wearable communication device can include an 

array of light sources 1611-1613 and a detector 1614 that are configured to 

function as an optical sensor or sensors. In one example, an optical sensor or 

sensors may implemented as a pairing of one or more light sources 1611-1613 and 

the detector 1614.” EX1005, [0190].  In this discussion, there is no description of 

electrodes positioned on the rear cover or any mention of measurement of a 

physiological parameter that would require electrodes.  Rather, the “biosensors” 

described here as positioned near or on the rear cover 608 are the light emitters and 

receiver.  A POSITA would understand this description as referring exclusively to 

physiological parameter sensors that utilize optical emitters and detectors, and not 

electrodes.  Indeed, as shown in FIG. 16, above, the first and second electrodes are 

positioned away from the rear cover 608, and instead positioned on the “rear face 

of the device 100” Id 196, which are portions of the housing that are expressly 

distinct from the rear cover 608.   Therefore, a POSITA would have recognized, 

from Rothkopf’s disclosures as a whole, that Rothkopf’s particular description of 

“biosensors…disposed relative to or attached to the rear cover 608” is referring to 

biosensors using light emitters and photodetectors, and not electrodes positioned 

on the outer surface of the rear cover 608. EX1005, [0201].   



29 

47. Rothkopf does include another high level, broad description that the 

biometric sensors of the device as a whole can include both “a light source and a 

photodetector to form a photoplethysmography (PPG) sensor” and “one or more 

electrodes.” EX1005, [0084].  However, even though electrodes fall into the much 

broader category of biosensors, a POSITA would have recognized that the 

arrangements of the different types of biosensors provided by Rothkopf show the 

electrodes as being exclusively positioned separate from the rear cover 608, and 

not on the outer surface of the rear cover 608.  The overall disclosures of Rothkopf 

confirm this interpretation of Rothkopf.  Specifically, Rothkopf’s disclosure that 

“[t]he device may also include at least one pair of electrodes disposed on an 

exterior surface of the wearable electronic device” simply indicates that the 

device, as a whole, includes electrodes somewhere. EX1005, [0024].  That is 

exactly what is shown in FIG. 16 (reproduced above).  Here, we see a detailed 

disclosure of electrodes located on an exterior surface of the watch that is separate 

from and distinct from the rear cover.  There is simply no disclosure of the 

electrodes being positioned on the outer surface of the rear cover 608.  For these 

reasons, which are based on the explicit and implicit teaching of Rothkopf, and 

based on my knowledge and experience in the relevant field and how a POSITA 

would understand and be motivated by the teachings of Rothkopf, Ground 1 fails 

to demonstrate that Elements 9g and 15e were disclosed by Rothkopf. 
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b. Ground 2 Fails to Disclose Elements 1f, 1g, 9g, and 15e 

48. Turning first to Element 1f, in Ground 2, both the Petition and Dr. 

Oslan’s declaration rely on Rothkopf alone as allegedly disclosing “a first 

electrode positioned on the carrier member.” Pet., 40; EX1003, ¶83.  In Ground 2, 

both the Petition and Dr. Oslan’s declaration maintain the mapping from Ground 1 

of equating Rothkopf’s rear cover 608 to the claimed “carrier member.” Pet., 39-

40; EX1003, ¶82.  As I discussed in Section VII.A.a, above, Rothkopf does not 

disclose an electrode positioned on the outer surface of the rear cover 608 and 

therefore the combination of Rothkopf and Jung, as described in the Petition, fails 

to disclose Element 1f.     

49. In addressing Element 1g (and later Elements 9G and 15e), the 

Petition and Dr. Oslan’s declaration assert that “Rothkopf discloses a second 

electrode (‘pair of electrodes’) positioned on the carrier member (rear cover 608).” 

Pet., 41; EX1003, ¶85.  However, as discussed previously in Section VII.A.a 

above, there is no disclosure in Rothkopf that the “biosensors” positioned near or 

on the rear cover 608 are electrodes on the outer surface of the rear cover.  Rather, 

Rothkopf as a whole is clear that the biosensors positioned near or on the rear 

cover 608 are optical sensors, and that the electrodes are shown as positioned on an 

entirely separate element, the “rear face of the device 100” EX1005, [0196]. 
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50. The Petition refers to Jung for a disclosure of “the exact configuration 

of the electrodes” while simultaneously relying entirely on “the teaching of 

Rothkopf to locate the electrodes on the biosensor module.” Pet., 41-42.  However, 

Jung does not correct for the deficiencies in Rothkopf because there is no 

disclosure in Rothkopf of positioning electrodes on an outer surface of the rear 

cover and therefore no “configuration of the electrodes” on the rear cover to be 

considered.  Dr. Oslan’s assertion that “Jung provides further details on the 

suggested embodiments of Rothkopf” reads too much into the disclosures of 

Rothkopf.  Specifically, there is no disclosure of electrodes positioned on the outer 

surface of the rear cover 608 of Rothkopf and neither the Petition nor Dr. Oslan 

explains how Jung makes up for this deficiency.  Furthermore, as discussed in 

greater detail in Section VII.C, below, Jung does not describe electrodes positioned 

on a carrier assembly, and therefore does not correct for the lack of this disclosure 

in Rothkopf.  Rather, Jung discloses a biometric sensor 231 that is formed entirely 

from a pair of electrodes, and intervening insulators, without an underlying 

structure that would equate this biometric sensor to Rothkopf’s rear cover 608 (or 

the claimed carrier member).  Specifically, as described in Jung’s specification and 

shown in FIG. 2 (below), the biometric sensor 231 is an assembly made up of first 

and second electrodes 241 and 243 that are separated by insulators 245 and 247 

with a PPG sensor positioned in the center of the assembly. EX1006, [0046].  As 
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can be seen in FIG. 2, the first and second electrodes 241 and 243 are solid 

metallic structures that extend from the top to the bottom of the biometric sensor 

231 and are not positioned on a carrier member (as required by the claims):

 

EX1006, FIG. 2 (partial, annotated), [0046].   

51. This biometric sensor 231 may also include a PPG sensor measuring 

part 249, which “may include light emitting diodes (LEDs) emitting a light having 

a predetermined specific wavelength and a photodiode measuring the light 

transmitting through the user's body or reflected by the user's body after being 

emitted from the LEDs.” EX1006, [0046].  In this regard, the biometric sensor 231 

of Jung is not a rear cover over a biosensor module such as in Rothkopf.  It would 

not be obvious to a POSITA to consider a combination of Rothkopf and Jung that 
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leads to positioning of electrodes on the outer surface of a carrier member because 

neither Rothkopf or Jung disclose a rear cover with electrodes on the outer surface 

positioned over a biosensor module. 

52. Therefore, much like Rothkopf, Jung fails to disclose one or more 

electrodes positioned on a carrier member.  Jung therefore does not correct for the 

deficiencies in Rothkopf discussed in Section VII.A.a, above and therefore the 

combination of Rothkopf with Jung fails to disclose elements 1f, 1g, 9g, and 15e.  

c. Ground 3 Fails to Disclose Elements 1f, 1g, 9g, and 15e 

53. In Ground 3, both the Petition and Dr. Oslan simply refer back to the 

analysis of Ground 2 with respect to Element 1f while asserting that Rothkopf 

alone discloses this element.  As discussed in Sections VII.A.a, above, Rothkopf 

does not disclose electrodes positioned on the rear cover 608 and therefore Ground 

3 fails to identify how the references disclose Element 1f for the reasons discussed 

above.   

54. In addressing Element 1g (and later Elements 9G and 15e), just as 

with Ground 2, the Petition and Dr. Oslan assert that “Rothkopf discloses a second 

electrode (‘pair of electrodes’) positioned on the carrier member (rear cover 608).” 

Pet., 75; EX1003, ¶155.  Once again, as discussed in Section VII.A.a, above, there 

is no disclosure in Rothkopf that the “biosensors” positioned near or on the rear 

cover 608 are electrodes.  Rather, Rothkopf as a whole is clear that the biosensors 
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positioned near or on the rear cover 608 are optical sensors, and that electrodes 

may be positioned elsewhere on the housing but not on the rear cover 608. 

55. The Petition proposes to turn to Paulke as disclosing “the exact 

configuration of the electrodes” while simultaneously relying on “the teaching of 

Rothkopf to locate the electrodes on the biosensor module.” Pet., 75-76.  Paulke 

does not correct for the deficiencies in Rothkopf because there is no disclosure in 

Rothkopf of positioning electrodes on the rear cover and therefore no 

“configuration of the electrodes” on the rear cover to be considered.  Specifically, 

there is no disclosure of electrodes positioned on the rear cover 608 of Rothkopf 

and neither the Petition nor Dr. Oslan explains how Paulke makes up for this 

deficiency.  Furthermore, as discussed in greater detail in Section VII.E, below, the 

Petition’s assertions that Paulke discloses a configuration for electrodes positioned 

on a carrier member is not consistent with the disclosure of Paulke.  Paulke 

discloses a variety of electrode structures, attached to other structures of the system 

of Paulke, but there are no disclosures in Paulke of electrodes positioned on the 

outer surface of a rear cover. In this regard, the Petition and the declaration 

provided by Dr. Oslan read too much into the rather broad disclosures of Paulke.  

Paulke therefore does not correct for the deficiencies in Rothkopf discussed in 

Section VII.A.a, above and therefore the combination of Rothkopf with Jung fails 

to disclose elements 1f, 1g, 9g, and 15e. 
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B. The Proposed Modifications to Rothkopf Based on Jung or 
Paulke Would Have Degraded the Functionality of the Rothkopf’s 
Device 

56. In arguing that a POSITA would have been motivated to apply the 

teachings of Jung to the device of Rothkopf (Ground 2) to “position the electrodes” 

on the carrier member of Rothkopf, Dr. Oslan asserts that the resulting electrode 

configuration would have “improve[d] contact with the user’s skin by covering as 

much of the carrier member as possible without obstructing the optical sensor.”  

EX1003, ¶88; Pet., 45-46, 57, 64-65.  Dr. Oslan goes on to assert that “it is 

advantageous to increase the contact area of the skin-to-electrode interface to 

maintain lower impedance and exhibit better behavior in reducing motion 

artifacts.” Id.  These are the only alleged benefits discussed by Dr. Oslan for 

modifying the device of Rothkopf based on Jung in the proposed manner.  Id. 

57. After asserting that modifying the Rothkopf’s device based on Jung 

would have led to a greater contact area for the electrodes, Dr. Oslan asserts that 

the resulting combination of Rothkopf with Jung would have led to the following 

configuration for electrodes on Rothkopf’s rear cover 608: 
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EX1003, ¶88 (annotated version of FIG. 16 of Rothkopf identifying the proposed 

modification).   

58. In describing the proposed application of Paulke to Rothkopf (Ground 

3), Dr. Oslan does not even assert that the resulting combination would lead to a 

greater contact area for the electrodes, but rather simply asserts that such a 

configuration would “maintain contact with the user’s skin.” EX1003, ¶160.  Dr. 

Oslan then goes on to assert that the resulting combination of Rothkopf with 

Paulke would have led to a configuration for electrodes on Rothkopf’s rear cover 

608 that is identical to the proposed combination of Jung with Rothkopf: 
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EX1003, ¶160 (annotated version of FIG. 16 of Rothkopf identifying the proposed 

modification).   

59. Because Dr. Oslan proposes identical modifications to Rothkopf’s 

device based on both Jung (Ground 2) and Paulke (Ground 3), I will address the 

obvious deficiency in these proposed combinations together.  Namely, in each of 

the proposed combinations, the resulting configuration for the electrodes would 

have led to a decrease in the contact area with the user’s skin relative to the 

original positions disclosed by Rothkopf, and therefore would have reduced 

contact area, leading to increased impedance and increased motion artifacts over 

Rothkopf’s unmodified device.  Due to this degradation in functionality, a POSITA 

would not have been motivated to apply Jung or Paulke to Rothkopf in the 

proposed manner.  A POSITA, who would generally be aware of the arguments 

presented by the Petition and by Dr. Oslan that maintaining a large electrode area 

helps maintain low-impedance contact and avoid motion artifacts, would not 
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replace the electrodes in Rothkopf with the much smaller electrodes in the 

proposed combination. 

60. To explain in more detail, I turn to the teachings of Rothkopf 

regarding its unmodified device.  Rothkopf describes its device as a watch that 

makes contact with a significant area of the user’s wrist: 

 

EX1005, FIG. 4 (annotated).  Specifically, Rothkopf describes that “[t]he 

first 1601 and second 1602 electrodes may be configured to make contact with the 

skin of the user's wrist when the device is being worn.” EX1005, [0196].  The 

express configuration for the first and second electrodes 1601 and 1602 depicted in 

FIG. 16 demonstrates that the electrodes provide consistent contact with a 

significant portion of the user’s wrist by taking up a large fraction of the entire 

backside area of the device.  Specifically, a POSITA would have recognized that 
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Rothkopf contemplates various arrangements for the sizes of the rear electrodes, 

including an arrangement such as that demonstrated in the below colored version 

of FIG. 16 of Rothkopf.  In this example arrangement which would have been 

apparent to a POSITA upon review of Rothkopf, the first electrode 1601 (blue) and 

second electrode 1602 (orange) each cover a substantial portion of the rear surface 

of the watch for contacting a significant amount of the wearer’s skin: 

 

EX1005, FIG. 16 (annotated), [0196].   
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61. Looking at this example arrangement of Rothkopf side-by-side with 

the configuration proposed by Dr. Oslan (based on the interpretation of either Jung 

or Paulke provided in the petition or the declaration) demonstrates that such a 

modification would actually significantly decrease the contact area of the skin-to-

electrode interface in comparison to the unmodified device described in Rothkopf: 

  

 

 

 

62. As shown in this side-by-side comparison, and as would have been 

obvious to a POSITA, the modification to Rothkopf’s device proposed by Dr. 

Oslan in both Ground 2 (based on Jung) and Ground 3 (based on Paulke) would 

have significantly decreased the area occupied by the first and second electrodes, 

thereby decreasing the total contact area with the wearer’s skin.  As a POSITA 

Unmodified Rothkopf device 
(EX1005, FIG. 16) 

Proposed modification of 
Rothkopf  

(EX1003, ¶¶88, 160) 
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would have recognized, and as expressly described by Dr. Oslan, there is a 

relationship between contact area and impedance and motion artifacts in the signal.  

EX1003, ¶88.  The proposed modifications to Rothkopf’s device described with 

respect to Grounds 2 and 3 therefore would have increased impedance and 

increased motion artifacts over Rothkopf’s unmodified device.  As explained by 

Dr. Oslan, “A POSITA would understand that it is advantageous to increase the 

contact area of the skin-to-electrode interface to maintain lower impedance and 

exhibit better behavior in reducing motion artifacts.”  EX1003, ¶88.  According to 

the explanations provided in the petition and in the declaration by Dr. Oslan, 

reduced electrode area would increase impedance and lead to more problems with 

motion artifacts.  Therefore, a POSITA would understand that the resulting device 

proposed in the petition and by Dr. Oslan would have poorer function than the 

unmodified device of Rothkopf.  For these reasons, a POSITA would not have 

been motivated to modify Rothkopf based on Jung or Paulke, leading to a 

reduction in electrode area, in the manner described in the Petition and by Dr. 

Oslan in his declaration.  The Petition therefore fails to identify how a POSITA 

would be motivated to consider the proposed combinations described in Grounds 2 

and 3.  In fact, as explained in the petition and in Dr. Oslan’s declaration, a 

POSITA would expect that the proposed modifications would degrade the 

performance of the device, and would therefore be motivated to avoid the proposed 
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modifications.  Therefore the petition and the declaration fail to disclose at least 

elements 1g, 9g, and 15e, which rely on these proposed modifications to Rothkopf. 

   
C. Jung Does Not Disclose Electrodes Positioned on a Carrier 

Member 

63. As I discussed in Section VII.A.b, supra, the Petition (and Dr. Oslan) 

assert that a POSITA would have turned to Jung for details on “the exact 

configuration of the electrodes located on the biosensor module.” Pet., 41-42; 

EX1003, ¶86.  This assertion is based on an incorrect reading of the actual 

disclosures of Jung.  Specifically, in describing Jung, Dr. Oslan incorrectly asserts 

that “Jung teaches a mobile device with a carrier member, which Jung refers to as a 

biometric sensor (231).” EX1003, ¶42; Pet., 15.  This assertion is not supported by 

the actual disclosures of Jung, and a misinterpretation of the meaning of “carrier 

member".  That is, rather than a carrier member on which electrodes are positioned 

(as required by the claims), Jung simply teaches that the biometric sensor 231 is 

formed from the various sensors, including the electrodes and intervening 

insulators themselves, as well as LEDs and photosensors – all without an 

underlying “carrier member” that the sensors are positioned on.   

64. This becomes clear when the actual teachings of Jung are reviewed.  

As demonstrated in FIG. 2, reproduced below, biometric sensor 231 is an assembly 

made up of first and second electrodes 241 and 243 that are separated by insulators 



43 

245 and 247 with a PPG sensor positioned in the center of the assembly. EX1006, 

[0046].  As can be seen in FIG. 2, the first and second electrodes 241 and 243 

extend from the top to the bottom of the biometric sensor 231 and are not 

positioned on a carrier member (as required by the claims): 

 

EX1006, FIG. 2 (partial, annotated), [0046].   

65. Not only is there no carrier member depicted in FIG. 2 (or any of the 

other figures), there is also no written disclosure in Jung of the first and second 

electrodes 241 and 243 being positioned or mounted on some undepicted carrier 

member.  Rather, Jung expressly describes that the biometric sensor 231 (the outer 

structure of which is formed from the first and second electrodes 241 and 243 and 

the insulators 245 and 247) is mounted directly on an internal “first printed circuit 
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board 230” of Jung’s smartphone. EX1006, [0045].  This configuration is 

demonstrated by FIG. 2 viewed in its entirety: 

 

EX1006, FIG. 2 (annotated).  Once again, there is simply no disclosure in Jung of 

the biometric sensor having a separate carrier member on which the electrodes 241 

and 243 are positioned. 

66. This correct reading of Jung undercuts Dr. Oslan’s assertion that a 

POSITA “would look to other mobile electronic device references that teach the 

use of electrodes on a biosensor carrier assembly similar to that of Rothkopf.” 

EX1003, ¶86.  That is, Jung does not disclose electrodes positioned on a separate 

biosensor carrier assembly, but rather clearly describes that it is the sensors 

themselves, along with insulators, that provide the structure of the biosensor. 
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EX1006, [0046].  Jung’s actual disclosures also undercut Dr. Oslan’s assertion that 

Jung’s “first and second electrodes are positioned on and wrapped around the 

edges of the carrier (231).” EX1003, ¶87.  There is no “carrier” disclosed in Jung 

for the electrodes to be positioned on or wrapped around.  Rather, the electrodes 

241 and 243 themselves, along with insulators 245 and 247, define the structure of 

the biometric sensor 231. EX1006, [0046], FIG. 2. 

 

EX1006, FIG. 2 (partial, annotated).  There is similarly no support for Dr. Oslan’s 

assertion that “[a] POSITA seeking to implement the teachings of Rothkopf would 

understand based on Jung’s disclosure, that the electrodes can wrap around the 

edges of a carrier member.” EX1003, ¶87.  To be clear, there is no disclosure in 

Jung of the electrodes 241 and 243 of biometric sensor 231 being “wrap[ped] 

around the edges,” of, or positioned on, a separate carrier member.   
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67. Because there is no support in Jung for positioning electrodes on a 

carrier member or wrapping electrodes around the edges of a carrier member, there 

is no support for Dr. Oslan’s proposed combination of Jung with Rothkopf in 

which electrodes are positioned around the edges of Rothkopf’s rear cover 608. 

EX1003, ¶88.  For at least these reasons, the Rothkopf-Jung combination described 

in Ground 2 fails to disclose elements 1g, 9g, and 15e. 

D. Modification of Rothkopf’s Device Based On Jung’s Biometric 
Sensor 231 Would Not Have Led to the Claimed Device 

68. The Petition, and Dr. Oslan, assert that the proposed combination of 

Rothkopf with Jung would have included modifying Rothkopf’s device based on 

Jung’s biometric sensor 231. Pet., 43-46; EX1003, ¶¶86-88.  However, a POSITA 

would have recognized that, even if a POSITA had been motivated to modify 

Rothkopf based on Jung’s biometric sensor 231 (which the Petition has not 

established), such a modification would not have led to the configuration depicted 

in the Petition and Dr. Oslan’s declaration.  Rather, the proposed configuration 

appears to be based on the teachings of the ’054 patent itself rather than any 

teaching derived from Rothkopf or Jung.   

69. As I discussed above, the biometric sensor 231 of Jung is defined by 

the structure of “a first electrode 241, a second electrode 243, a first insulator 245, 

[and] a second insulator 247” which define the outer edges of the biometric sensor 
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231 “and a PPG sensor measuring part 249” positioned internally with respect to 

the electrodes and insulators. EX1006, [0046].  

 

EX1006, FIG. 2 (partial, annotated), [0046].   

70. Jung goes on to describe that the biometric sensor 231 is mounted to 

an internal circuit board 230 and protruding through an opening in a battery cover 

270 that is “detachable from the rear surface of the housing.” EX1006, [0045], 

[0050].   
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EX1006, FIG. 2 (annotated).  Jung further describes that the configuration for the 

biometric sensor 231 of FIG. 2 is an example of the “structure 110” of FIGs. 1A 

and 1B or “structure 510” of FIG. 5. EX1006, [0045], [0084]-[0085].  As depicted 

in FIG. 5, the biometric sensor is configured to operate by making contact with a 

user’s finger rather than being continually worn against the user’s skin: 
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EX1006, FIG. 5 (annotated).  There is no disclosure of the biometric sensor 231 (or 

structure 110 or structure 510) being implemented as a wrist worn sensor or other 

type of sensor that maintains sustained contact with the user’s skin.  Indeed, as 

would have been recognized by a POSITA, the sharp 90 degree angles of Jung’s 

biometric sensor indicate that it is not intended to be worn against a user’s skin 

(such as against the wrist).  A POSITA would have recognized that such drastic 

angles would dig into the wearer’s skin in an uncomfortable manner.  The 

biometric sensor 231 on which Dr. Oslan relies for the proposed combination of 

Rothkopf with Jung is therefore clearly applicable to similar sensors configured to 

make contact with a user’s finger.   

71. Turning to the disclosures of Rothkopf, it becomes clear that if a user 

were to apply Jung’s teachings regarding the biometric sensor 231 to Rothkopf (for 
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which the Petition has not provided a sufficient motivation), such a modification 

would have been applied to the similar fingertip sensors of Rothkopf.  Rothkopf’s 

device includes “third 1603 and fourth 1604 electrodes [that] are configured to 

come into contact with the skin of the user's other hand (that is not wearing the 

device 100). For example, the third 1603 and fourth 1604 electrodes may be 

contacted when the user pinches the device 100 between two digits (e.g., a 

forefinger and thumb).” EX1005, [0196].  That is, in applying Jung to Rothkopf, a 

POSITA would have recognized that the finger operated third and fourth electrodes 

1603 and 1604 correspond to the finger operated biometric sensor 231 of Jung.  

Furthermore, FIG. 16 of Rothkopf demonstrates that the electrodes 1603 and 1604 

are located along the sides of the device, not on the rear cover 608.   
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EX1005, FIG. 16 (annotated).   

72. Neither Dr. Oslan nor the petition provides any rationale for why the 

teachings regarding Jung’s biometric sensor 231, which is configured to make 

contact with a user’s fingers, would have suggested to a POSITA to position 

electrodes on the rear cover 608 of Rothkopf’s device.  Rather, a POSITA would 

have recognized that modifications to Rothkopf’s device based on the biometric 

sensor 231 would have been applied to the finger contact sensors 1603 and 1604 of 

Rothkopf (the sensors that correspond to Jung’s biometric sensor 231).  For this 

additional reason, Ground 2 fails at least because Rothkopf in view of Jung does 

not disclose elements 1g, 9g, and 15e. 

E. The Proposed Modification of Rothkopf’s Device Based On 
Paulke Is Not Supported by the Disclosures of the References 
Themselves 

73. In describing the application of Paulke to Rothkopf (Ground 3), Dr. 

Oslan overstates the actual teachings of Paulke, leading to a misrepresentation of 

how a POSITA would have understood Paulke and a misapplication of Paulke to 

Rothkopf.  Specifically, Dr. Oslan’s assertion that Paulke describes first and 

second electrodes positioned around a central optical reflectance (PPG) sensor is 

not rooted in the actual teachings of Paulke. EX1003, ¶158; Pet., 76-77.  For 

example, in the following annotated figure presented by Dr. Oslan, the blue and 

green coloring indicating that Paulke discloses an arrangement of sensors in which 
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the blue biosensors are electrodes while the green biosensor is an optical sensor is 

not supported by the actual disclosures of Paulke.   

 

EX1003, ¶158; Pet., 76-77.  Rather, as indicated by the fact that each of the sensors 

has the same reference numeral, 120, these various sensors are simply referred to 

generically as “biosensors” by Paulke. EX1007, 14:26-28. 

74. Specifically, Paulke describes that “[b]iosensor(s) 120 protruding 

from the wrist-facing inner surface 114 of housing 110 of biosensor module 100 

may include any suitable number and/or type(s) of biosensors.” EX1007, 14:26-

28.  Paulke then goes on to provide a list of “suitable biosensors” that includes 19 

different sensor examples, with no specific arrangement for these various “suitable 

biosensors” and certainly no description of a configuration in which two electrodes 
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encircle an optical sensor. Id., 15:12-18.  Dr. Oslan’s assertion that Paulke 

discloses two electrodes arranged around a PPG sensor is simply not supported.  

VIII. LEGAL STANDARDS 

75. I understand that Petitioner alleges that claims of the ’054 patent are 

not valid because they are alleged to be rendered obvious in view Wen alone or 

various combinations of certain references.  In preparing my analysis, I have 

applied the legal standards described below, which were provided to me by counsel 

for the Patent Owner. 

76. It is my understanding that assessing the validity of a U.S. patent 

based on a prior art analysis requires two essential steps.  First, one must construe 

the terms of the patent claims to understand what meaning one of ordinary skill in 

the art would give the terms.  Second, after the claim terms have been construed, 

one may then assess validity by comparing a patent claim to the “prior art.”  I 

understand that the teaching of the prior art is viewed through the eyes of a person 

of ordinary skill in the art at the time the invention was made.  My opinion as to 

what constitutes a relevant person of ordinary skill in the art is set forth above.  For 

purposes of my independent analysis, I have assumed that all of the references 

cited by the Petitioner in this proceeding to be prior art. 
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A. Obviousness 

77. I understand that Petitioner contends that the challenged claims are 

invalid as “obvious.”  My understanding is that a patent claim is invalid as obvious 

only if the subject matter “as a whole” of the claimed invention would have been 

obvious to a person of ordinary skill in the field at the time the invention was 

made.  In determining the differences between a prior art reference (or a proposed 

combination of prior art references) and the claims, the question of obviousness is 

not whether the differences themselves would have been obvious, but whether the 

claimed invention as a whole would have been obvious.  Also, obviousness 

grounds cannot be sustained by mere conclusory statements; instead, there must be 

some articulated reasoning with rational underpinning to support the legal 

conclusion of obviousness. 

78. I understand that a patent claim composed of several elements is not 

proved obvious merely by demonstrating that each of its elements was 

independently known in the prior art.  In evaluating whether any claim of the ’054 

patent would have been obvious, I considered whether the Petition or any evidence 

submitted in this proceeding presented an articulated reason with a rational basis 

that would have prompted a person of ordinary skill in the field to combine the 

elements or concepts from the prior art in the same way as in the claimed 

invention. 
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79. I understand that there is no single way to define the line between true 

inventiveness on one hand (which is patentable) and the application of common 

sense and ordinary skill to solve a problem on the other hand (which is not 

patentable).  For example, market forces or other design incentives may be what 

produced a change, rather than true inventiveness.   

80. It is my understanding that the decision-maker may consider whether 

the change was merely the predictable result of using prior art elements according 

to their known functions, or whether it was the result of true inventiveness.  And, 

the decision-maker may also consider whether there is some teaching or suggestion 

in the prior art to make the modification or combination of elements recited in the 

claim at issue.  Also, the decision-maker may consider whether the innovation 

applies a known technique that had been used to improve a similar device or 

method in a similar way.  The decision-maker may also consider whether the 

claimed invention would have been obvious to try, meaning that the claimed 

innovation was one of a relatively small number of possible approaches to the 

problem with a reasonable expectation of success by those skilled in the art.   

81. I have been instructed by counsel that if any of these considerations 

are relied upon to reach a conclusion of obviousness, the law requires that the 

analysis of such a relied-upon consideration must be made explicit.  I understand 

that the decision-maker must be careful not to determine obviousness using the 
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benefit of hindsight and that many true inventions might seem obvious after the 

fact.  I understand that the decision-maker should consider obviousness from the 

position of a person of ordinary skill in the relevant field at the time the claimed 

invention was made and that the decision-maker should not consider what is 

known today or what is learned from the teaching of the patent. 

82. I understand that in order to determine whether a patent claim is 

obvious, one must make certain factual findings regarding the claimed invention 

and the prior art.  Specifically, I understand that the following factors must be 

evaluated to determine whether a claim is obvious: (1) the scope and content of the 

prior art; (2) the difference or differences, if any, between the claim of the patent 

and the prior art; (3) the level of ordinary skill in the art at the time the claimed 

invention was made; and (4) the objective indicia of non-obviousness (if 

available), also known as “secondary considerations.” 

83. I understand that the secondary considerations include: 

 commercial success of a product due to the merits of the claimed 

invention; 

 a long felt need for the solution provided by the claimed invention; 

 unsuccessful attempts by others to find the solution provided by the 

claimed invention; 

 copying of the claimed invention by others; 

 unexpected and superior results from the claimed invention; 



 acceptance by others of the claimed invention as shown by praise

from others in the field or from the licensing of the claimed invention; 

 teaching away from the conventional wisdom in the art at the time of

the invention; 

 independent invention of the claimed invention by others before or at

about the same time as the named inventor thought of it; and 

 other evidence tending to show obviousness.

84. It is my understanding that, in order to establish a secondary

consideration, the evidence must demonstrate a nexus between that secondary 

consideration and the claimed invention. 
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X. ADDITIONAL REMARKS 

85. I currently hold the opinions expressed in this declaration.  But my 

analysis may continue, and I may acquire additional information and/or attain 

supplemental insights that may result in added observations.   

86. I hereby declare that all statements made of my own knowledge are 

true and that all statements made on information and belief are believed to be true.  

I further declare that these statements were made with the knowledge that willful 

false statements and the like so made are punishable by fine or imprisonment, or 

both, under Section 1001 of the Title 18 of the United States Code and that such 

willful false statements may jeopardize the validity of this proceeding or any patent 

confirmed therein. 

 

Date:  June 27, 2023   By:         

Thomas Kenny, Ph.D. 

San Francisco, CA 
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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 
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