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I, Dr. Luke Theogarajan, declare as follows:

I. INTRODUCTION

1. I am employed by the University of California, Santa Barbara, where I
am the Chair of the Department of Electrical & Computer Engineering. 1 have
worked at the University of California, Santa Barbara since 2008. I received my
Master’s Degree in Electrical Engineering from Arizona State University in 1996
and my Ph. D from the Massachusetts Institute of Technology in 2007. My current
research involves CMOS VLSI, High-Speed circuit design, and low-power CMOS
circuits for biomedical applications. Earlier in my career, I worked for Intel
Corporation’s Network Processor Division as a Senior Hardware Engineer and for
Intel Corporation’s Performance Microprocessor Division as a Senior Design
Engineer. 1 have significant knowledge of CMOS imagers, circuit design, and
networking.

2. As an educator, | have taught college-level courses in Analog VLSI,
Mixed Signal VLSI, Digital VLSI, Circuit & Electronics, Communication
Electronics, and Circuits, Devices, and Systems. I am also an inventor on four U.S.

Patents (6,046,608, 6,308,257, 6,686,778, 6,976,998).
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3. KP Innovations 2, LLC (“KP2” or “Patent Owner”) has hired me to
investigate and opine on certain issues relating to U.S. Patent No. 10,499,168 to
Klinefelter ef al. (Exh. 1001, “the 168 Patent”).

4. I understand that the 168 Patent is assigned to KP2.

3. [ am over 21 years of age. If [ am called upon to do so, I am competent
to testify as to the matters set forth in my declaration.

6. In this declaration, I discuss the technology relating to the 168 Patent,
including an overview of that technology as it was known in 2000-2001. This
overview of the technology provides some of the bases for my opinions concerning
the 168 Patent and what knowledge a person of skill in the art (POSITA) at that
time would have.

7. This declaration is based on the information currently available to me.
To the extent that additional information becomes available, I reserve the right to
continue my investigation and study.

8. In forming my opinions, I have reviewed and relied on information and
evidence identified in this declaration, including, but not limited to, the 168 Patent
(Ex. 1001), U.S. Provisional Patent Application 60/243,162 (Exh. 1002), the

prosecution history of the *168 Patent (Exh. 1003), and prior art including:
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9. U.S. Patent Application No. 5,808,663, “Multimedia Carousel for
Video Conferencing and Multimedia Presentation Applications” (Exh. 1006)
(“Okaya”);

10. U.S. Patent No. 6,782,281, “Folding Portable Telephone Apparatus”
(Exh. 1007) (“Nagasawa’); and

11. U.S. Patent No. WO 01/31893, “Mobile Phone” (Exh. 1008)

(“Harma”).

II. SUMMARY OF OPINIONS
12.  Claims 18-21 (“Challenged Claims”) of the ’168 Patent generally

describe a “communication service device operable with a communication network.”
Exh. 1001, 22:32-33.

13. It is my opinion that each of the Challenged Claims can be
distinguished from the references as asserted in grounds 1-4 of the Petition and hence

are not anticipated under 35 U.S.C. § 102 or obvious under 35 U.S.C. § 103(a).

III. QUALIFICATIONS AND EXPERIENCE
A. Education and Work Experience

14. 1 have a Ph.D. in Electrical Engineering from Massachusetts Institute
of Technology (MIT) (2007), a Master of Science from Arizona State University
(1996), and a Bachelor of Science in Electrical Engineering from Manipal Institute
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of Technology, Manipal, India (1994). Additional details regarding my education,
work experience, and technical consulting experience are set forth in my CV,
attached as Exhibit A.

15. I have extensive experience with CMOS imagers, circuit design, and
networking.

16. From 2008 to the present, I have been employed at the University of
California, Santa Barbara’s Department of Electrical & Computer Engineering. [
am also currently the Chair of the Department.

17. From 2001-2008, I worked for the Massachusetts Institute of
Technology’s EECS Department, including as a Post-Doctoral Associate in the Soft-
Semiconductor Group with Professor Marc Baldo (2007-2008).

18.  From 2000-2001, I worked for Intel Corporation as a Senior Hardware
Engineer in their Network Processor Division; from 1996-2000, I worked for Intel
Corporation's Performance Microprocessor Division as a senior design engineer.

19. Because of my background, training, and experience, [ am qualified as
an expert to explain the background of the technology encompassed by the *168
Patent as well as the meaning that the claim terms of the *168 Patent discussed herein

would have had to a person of ordinary skill in the art in October 2000-2001time
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frame reading the claims in light of the specification and file history. Additionally,
I have taught over 1000 undergraduate students in my 15 years as a professor.

B. Compensation

20. KP Innovations 2, LLC is compensating me for the services I am
providing in connection with this inter partes review of the 168 Patent at a rate of
$250.00 per hour for work on this declaration and $350.00 for attending depositions.
The compensation is not contingent upon my performance, the outcome of the inter
partes review or any other proceeding, or any issues involved in or related to the
inter partes review.

C. Documents and Other Materials Relied Upon

21.  The documents and materials on which I rely for the opinions expressed
in this declaration are identified in this declaration (See supra Table of Exhibits (v-
viii)). They include the 168 Patent and its prosecution history, the 162 Provisional
Patent Application, the references cited in the Petition, and any other references
identified explicitly in this declaration or the Petition (Paper 1), in their entirety,

even if only portions of these documents are discussed here in an exemplary fashion.

IV. STATEMENT OF LEGAL PRINCIPLES

22.  Patent Owner’s counsel has advised me of the following legal

principles:
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A. Claim Terms

23. Patent Owner’s counsel has advised me that the words of a claim are
generally given their ordinary and customary meaning in view of the specification,
as it would have been understood by a POSITA at the time of the invention.

B. Anticipation

24.  Patent Owner’s counsel has advised me that the invention must be novel
for a patent claim to be valid. Counsel has further advised me that if every element
of a claim is disclosed in a single prior art reference, then the claimed invention is
anticipated and not novel, according to pre-AIA 35 U.S.C. § 102, effective before
March 16, 2013.

C. Obviousness

25. Patent Owner’s counsel has also advised me the invention must not be
obvious to one of ordinary skill in the art under pre-AIA 35 U.S.C. § 103, effective
before March 16, 2013, for the claims to be valid. I understand that where a prior art
reference discloses less than all of the limitations of a given patent claim, that patent
claim is invalid if the differences between the claimed subject matter and the prior
art reference are such that the claimed subject matter as a whole would have been
obvious to one of ordinary skill in the art at the time the invention was made.
Obviousness can be based on a single prior art reference or a combination of

references that disclose all limitations of the claimed invention.
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26. I understand that obviousness is not driven by a rigid formula but is a
flexible inquiry that reflects the fact that one of skill in the art exercising ordinary
creativity may find a variety of reasons to combine the teachings of different
references. I understand that a non-exclusive list of possible factors that may give
one of skill in the art a reason to combine references includes any of the following:
combining elements according to known methods to yield predictable results; simple
substitution of known elements to obtain predictable results; use of known
techniques to improve similar devices in the same way; applying known techniques
to known devices ready for improvement to yield predictable results; choosing from
a finite number of identified, predictable solutions, with a reasonable expectation of
success; known work in one field of endeavor prompting variations of it for use in
the same field; and teaching in the prior art that would have led one of ordinary skill
to combine prior art reference teachings to arrive at the claimed invention.

D. Dependent Claims

27. Patent Owner’s counsel has further advised me that dependent claims

include all the elements from the claims on which they depend.

V. LEVEL OF ORDINARY SKILL IN THE ART

28. 1 understand from Patent Owner’s counsel that the claims and

specification of a patent must be read and construed through the eyes of one of skill
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in the art at the time of the priority date of the claims. I have also been advised that
to determine the appropriate level of skill; the following factors may be considered:
(a) the types of problems encountered by those working in the field and prior art
solutions to it; (b) the sophistication of the technology in question, and the rapidity
with which innovations occur in the field; (c) the educational level of active workers
in the field; and (d) the educational level of the inventor.

29. The preamble of the only independent claim at issue, claim 18,
identifies the subject matter of the claims to be a “communication service device
operable with a communication network.” Exh. 1001, 22:32-33. The claims also
recite cameras and displays. See Exh. 1001, 22:47-53.

30. Therefore, in my opinion, a person of ordinary skill in the art would
have some familiarity with underlying technologies involving communication or
networking devices that utilize cameras and displays. For example, a person of
ordinary skill in the art would need to know how to utilize electrical components of
the system but would not necessarily need to be an expert on the design of
communication service devices. A person of ordinary skill in the art would need to
know how configurations for transmitting and receiving information over a network

are created and implemented in devices.
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31. Based on my education and experience, [ am familiar with the level of
knowledge that a person of ordinary skill would have possessed during the relevant
time. In my opinion, one of skill in the art for the claimed technology would have a
bachelor’s degree in electrical engineering or a similar discipline and at least three
years of relevant industry or research experience in networking between devices.
This definition is approximate, and more education may substitute for industry

experience or vice versa.

VI. BACKGROUND OF THE TECHNOLOGY OF THE ’168 PATENT
A.  Technology at the Time of the 168 Patent

32. Thave been asked to provide some context to the technology related to
the 168 Patent and the prior art. I understand that the relevant time frame is October
25, 2000, and before, I provide background on how the various technologies were
developed and operated up to that time frame.

33.  “The first cell phone with a built-in camera was manufactured by
Samsung and released in South Korea in June of 2000. The SCH-V200 flipped open
to reveal a 1.5-inch TFT-LCD, and the built-in digital camera was capable of taking
20 photos at 350,000-pixel resolution, which is 0.35-megapixels, but you had to
hook it up to a computer to get your photos. The camera and the phone components

were essentially separate devices housed in the same body.” Exh.2003, 1.
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34. “There’s a strong argument that the first real camera phone was
produced by Sharp and released in Japan by J-Phone (now SoftBank Mobile) in
November of 2000. The J-SH04 could take photos ... at 110,000-pixel resolution or
0.11-megapixels. The real difference between it and the Samsung SCH-V200 was
the fact that the J-SHO04 allowed you to send your photos electronically.” Exh. 2003,

2. Picture of J-SH04 shown below:

Exh. 2003, 2.
35. Video conferencing systems were known at the time of the 162

Provisional Patent Application. The application stated:
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In one attempt to provide a solution, a video conferencing service has
been developed. The system, known as Video Interpreting Program,
has been offered by a well-established Maryland company ... since
1997.

Exh. 1001, 1:29-31; 1002, 12:1-3.
36. What was not known, however, was an approach or device that is:

A cost effective system introduced to satisfy the need for remote visual
exchange between an interpreter, a non-hearing impaired person and a
hearing disabled person. Moreover, to date, there is no indication that
any service providers has moved to implement a video/audio system
based on Internet connections as implemented by some of the various

embodiments of the present invention.

Exh. 1001, 2:5-12; 1002, 13:5-9.

37. The requirements for a video conferencing system at the time of the
provisional patent typically included the need for “3 ISDN telephone lines to be able
to receive an image on the teleconferencing equipment that provides the resolution
and frame speed requisite to enable parties to the conference to be able to understand
what an interpreter or translator is ‘saying.”” Exh. 1001, 3:5-9; 1002, 11:1-4.
Further, special hardware was also required for computers and video conferencing

systems to receive streaming images. See Exh. 1022. The location and inability to
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move a video conferencing system are also problems identified by the provisional
patent:

Further, most hospitals do not have a significant [amount of]
telecommunications equipment for providing video conferencing at
their facilities. However, for the hospitals that do have this equipment
it is often located far away from the emergency room area and is
considerably bulky and difficult, if not relatively impossible, to move
from room to room. Thus, this solution of utilizing a hospital's
teleconferencing equipment is also considered a failure to solve the
above mentioned problems, such as medical facility interpretation, as
the videoconference presentation of the interpreter is not in a useful
location relative to the emergency room for the patient or the family
that may be able to advise medical personnel in the treatment of the

patient.

Exh. 1001, 2:55-67; 1002, 14:13-21 (emphasis added). The use of traditional
desktop-based video conferencing systems fails to address the identified problems.
A POSITA would also understand the identified problems.

38. Besides video conferencing, mobile devices, such as personal digital
assistance (PDAs), cellular (mobile) telephones with data capability, and laptop
computers with wireless internet were also known at the time of the provisional

patent application. However, smartphones, such as the Apple iPhone, were not
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released until June 29, 2007,! more than six years after the filing date of the *162
Provisional Patent Application.

39. The solution provided by one of the embodiments of the ‘162
Provisional Patent and 168 Patent was to use portable devices connected to the
Internet and wide area networks (WAN):

In one preferred embodiment, the present invention provides for the
introduction of an online exchange linking a network of qualified sign
language interpreters, oral interpreters, simultaneous transcribers and,
where appropriate, voice or motion recognition captioning. The
exchange would utilize current Internet and wide area computer

network technologies allowing live audio and video feeds.

Exh. 1001, 9:4-10; 1002, 26:1-5.

" Apple CEO Steve Jobs announced the first iPhone on January 9, 2007, at the
Macworld convention in San Francisco. The iPhone was released to the public on

June 29, 2007.
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40. To address the portability of the conferencing system, the provisional
called out examples of Internet-capable portable devices: “PDA, laptop, Internet-
capable cellular phone, or similar handheld device [that could incorporate the
teachings of this patent to create a device| capable of receiving, displaying, and
broadcasting the remote sign language or foreign language interpreter’s signing and
vocal communications.” See Exh. 1001, 9:32-36; 1002, 22:18-20 (emphasis added).

B. Challenged Claims

41. Petitioner challenged claims 18-21 of the 168 Patent. See Pet. 6.
Claim 18 is an independent claim with dependent claims 19-21. Exh. 1001, 22:31-
62.

C.  Priority Date

42. The ’168 Patent was filed as a Divisional application of application
10/057,131. The *131 application (now Patent No. 7,792,676) was filed on October
25,2001, and claims priority to Provisional application number 60/243,162, filed on
October 25, 2000. Counsel has informed me that in order for a provisional to be
relied on for priority, it must include a description of the invention. This description
should be sufficient to allow someone skilled in the relevant field to understand how
to make and use the invention. This description serves as the foundation for claims
in the utility application.
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43. The Patent Examiner did not raise any issues with the priority claim
during the prosecution of the application, nor did the PTAB during an ex parte appeal
(Exh. 1003, 832-837). See Exh. 1003. My opinions will be based upon the priority
date of the *168 Patent, as no opinions would be required for the predated references
of Grounds 3 and 4 (Harma & Nagasawa), and my Grounds 1 and 2 opinions are

not affected by using the priority date of the *168 Patent.

VII. CLAIM CONSTRUCTION

44, I understand from Patent Owner’s counsel that patent claims generally
are given their plain and ordinary meaning to one of skill in the art as of the priority
date of the analyzed claim. I also understand from Patent Owner’s counsel that the
intrinsic record of the Patent itself may help define that ordinary meaning. However,
the intrinsic record may also reflect the patentee’s clear desire to be his own
lexicographer and depart from the ordinary meaning of a claim term.

45. To the extent that a claim term of the *168 Patent is used in the same
way as the same term in the relevant standards, technical specifications, and/or prior
art, it is my position that such claim term should be given its plain and ordinary

meaning to one of skill in the art.
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A. Construction of “receive and transmit information”

46.  Claim 18 recites “at least one user communication device configured
to receive and transmit information over the communication network.” Exh. 1001,
22:34-36. The term “receive and transmit information” means real-time or near real-
time audio and visual information. Further, the Preamble to 18[p] states, “[a]
communication service device operable with a communication network,” Exh. 1001,
22:31-32. The preamble enables the communication device of claim 18 to transmit
and receive real-time or near real-time audio/visual information through the
communication network. The use of a “communication service device” in claim 18
also provides a POSITA context for the service device to be used for communication,
which for interpreting or translating would have to be real-time or near real-time
communication.

47.  The specification states, “interpreting services may be displayed in real
time or near real time.” Exh. 1001, 5:60-61. The patent is directed at interpreting
services. In order to be effective, an interpreter must be able to see what a deaf
person is signing in real-time. There is no example of non-real-time recorded video
information being sent and then translated, and all examples in the *168 Patent are
real-time information. Further, “the synthespian substitution or masking of identities

may by [sic] performed in real time by sufficiently fast processing of digital data
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corresponding to the images and voices of the aforementioned parties.” Exh. 1001,
17:1-4. The Petition even admits that the “’168 Patent relates to systems for
providing ‘real-time or near real-time interpreting services for utilization on a
network.” Pet. 8 (citing EX1001, 1:16-18).

B.  Petition uses improper claim interpretation

48.  Dr. Chatterjee does not base his construction on the plain meaning, the
specification, or the prosecution history. Instead, he improperly utilizes PO’s
contentions in their complaint in the co-pending lawsuit. PO’s counsel informed
me that no construction of claims occurred in the associated litigation.

49. Thave also been told when interpreting claims terms, intrinsic evidence
should be used, rather than extrinsic evidence such as Exh. 1009 (infringement
contentions from a complaint filed in Federal Court). Iapplied a plain and ordinary
meaning to analyze these claim terms. I also reserve the right to offer additional
opinions on claim construction in response to arguments that may be made by the

Petitioner or interpretations made by the Board.

VIII. IDENTIFICATION OF THE PRIOR ART AND SUMMARY OF
OPINIONS

50.  As explained below, it is my opinion that the following references, and
combinations of the references provided by Petitioner, fail to disclose all the

elements of the Challenged Claims of the 168 Patent. Thus, the Petition fails to
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render any Challenged Claims unpatentable. The references relied on in the Grounds
of the Petition are:

o Exh. 1006 Okaya
° Exh. 1008 Harma

o Exh. 1007 Nagasawa

A.  Okaya

51.  U.S. Patent No. 5,808,663 (“Okaya”) (Exh. 1006) was filed on January
21, 1997, and issued on September 15, 1998.

52.  Okaya describes a multimedia peripheral device for connection to a
computer or video conferencing system, similar to a monitor, microphone, or camera.
It is not a standalone device that can connect to a network.

53.  Okaya’s multimedia carousel device is for use in a video conferencing
system or with a computer. It includes a cube-shaped media unit rotatably disposed
on a stationary base with four outwardly facing sides of the media unit, each having
an active color matrix display, cameras, and voice-activated microphones. See Exh.
1006, Abstract. The Okaya carousel “includes several input and output terminals
for integrating with a multimedia computer or video conferencing system.” Exh.
1006, 3:2-3. Okaya does not include any networking capability. See Fig. 2, of
Okaya:
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Exh. 1006, Fig. 2.

54. The multimedia carousel of Okaya has multiple displays that are used
to present various types of media (e.g., slides, video, feeds, and images). The
displays do not function as an integrated dual-screen device but are used
independently to enhance presentations while being controlled by a computer or
video conferencing system.

55. The multimedia carousel of Okaya has multiple cameras that can be
voice-activated to capture different perspectives. The cameras, if voice-activated,
allow the carousel to capture different perspectives and focus on a speaker or other

sound automatically, and the computer video conferencing system displays the
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images across the network. In non-voice-activated implementations, the control of
the cameras would be from a computer or video conferencing system.

B. Harma

56. PCT International Publication No. WO 01/31893 (Harma) (Exh. 1008)
was filed on October 25, 2000, and has an international publication date of May 3,
2001.

57. The Harma reference describes a mobile phone with multimedia
capabilities, including two cameras and a single display with support for video
conferencing and media playback of video clips and still photographs. The two
cameras are facing in opposite directions (one forward-facing and one rear-facing).
The two cameras do not function simultaneously for interactive real-time video
communication.

58.  Harma describes a mobile phone with a first camera and a second
camera with a capturing direction of the second camera essentially different from
the capturing direction of the first camera. See Exh. 1008, 1:26-28.

59.  Harma explains that “[m]ore and more often mobile phones include a
camera that enables capturing still pictures and video clips, as well as their use in
video conferences.” Exh. 1006, 1,4-5.

60. Harma teaches that:
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... when capturing still pictures or capturing video clips, the capturing
direction of the camera points away from the user, whereas in a video
conference, the capturing direction of the camera is towards the user.
Moreover, a usage of this type sets many requirements for the camera
provided in the mobile phone, for instance, it must be light in weight,

small in size, economical in expenses, and it must have good picture

quality.

Exh. 1006, 1:6-12. Furthermore, “the object of the [Harma] invention is a mobile
phone that enables capturing still pictures and video clips, for instance, in a video
conference.” Harma only describes video clips in video conferencing, not real-time
(i.e., streaming) video; essentially, a live video is a continuous stream, whereas a
video clip is a specific, extracted section of a previously made video.

61. A POSITA would have understood that a "live video" is a broadcast
happening in real-time or near real-time, where viewers see the content as it's being
recorded, while a "video clip" is a short segment taken from a longer video, which
has already been recorded and may have been edited beforehand.

62. The cameras of Harma have different capabilities. The first camera
facing the user takes still photographs with a short focal length. The image (still
photograph) is then processed for possible pattern recognition; that image (still

photograph) can then be combined with another image (still photograph) captured

by the second camera with a longer focal point. See Exh. 1006, 6:20-23. Harma
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explains that the images are captured, and afterward, “the mobile phone can be
moved and inclined, and the user’s image can still be shown in the split-screen image
10. Exh. 1008, 6:22-23. The image is a still photograph that has already been
processed and combined, allowing the camera to be moved without affecting the
already captured still photograph. Further, the “first camera has a first angle of view,
which is essentially smaller than the second angle of view of the second camera.
Thus, the first camera can be used for capturing the target, generally the user, close
by, for example, the distance of 20 cm, whereas the second camera produces a sharp
image from a further distance.” Exh. 1006, 3:31-35. The further distance is
“typically from about 50 — 300 cm.” Exh. 1006, 5:2-3.

63. Nothing in Harma teaches capturing and transmitting, in real-time or
near real-time, video images. Rather, video clips are captured and sent in a video
conference. Video clips are portions of stored video, not real-time or near real-time
video being transmitted. This also closely corresponds to what a POSITA would
know around the time of Harma’s international filing date (October 25, 2000). See
Exh. 2006, 1 (J-Phone released in November of 2000, transmitting only low-
resolution still images).

64. As explained previously, the priority date of Harma does not predate

Patent Owner’s 162 Provisional Patent Application.
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C. Nagasawa

65. U.S. Patent No. 6,782,281 (“Nagasawa”) (Exh. 1007) was filed on
November 3, 2000, and issued on August 24, 2004.

66. The Nagasawa patent describes a folding portable telephone device
with two displays (an inner and an outer display) and a single camera located on the
hinge between two housings that make up the folding portable telephone. Its primary
focus 1s on enabling gaming while the portable telephone device is closed rather than
enhancing communication capabilities. The inner display is used when the device
is unfolded for telephone operation. The outer display is a smaller display that
provides basic call information (i.e., notifications, caller ID, and simple interactions).
The inner and outer displays are not designed to work together and do not support
simultaneous real-time communication.

67. Nagasawa discloses an approach for a folding portable telephone
apparatus with a first display and a second display on a first case body. See Exh.
1007, Abstract.

68. Nagasawa mentions a camera only once. The camera is “a small-sized
TV camera 53 [located] at the hinge” (Exh. 1007, 7:40; Fig. 12B) and not on the first
case body. The hinge is the thickest part of Nagasawa’s device, and the thinnest part

is the first case body. See Figs. 12A-B, 13A-C. The purpose of the first screen is
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for the device to be used as a pocket game machine. See Exh. 1007, 4:54-60.
Controls for limited call functionality and gaming are accessible when the device is

closed, as shown in Figs. 5A-C:

FIG.5C

FIG.5A

The first screen is not used when the device is open. Exh. 1007, 5:15-30.
69. Patent Owner’s *162 Provisional Patent Application filing date of
October 25, 2000, predates the filing date of the Nagasawa patent of November 3,

2000.

IX. THE 168 PATENT’S CHALLENGED CLAIMS

70.  In my Declaration, I analyze the following bases for invalidity:
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Grounds Basis Challenged Claims
1. 35U.S.C. § 102 | Okaya. 18-21
2. 35 U.S.C. § 103 | Okaya. 18-21
3. 35U.S.C. § 103 | Harma. 18-20
4. 35 U.S.C. § 103 | Nagasawa and Harma. 18-21

A.  GROUND 1: Anticipation Based on Okaya

71.  In my opinion, claims 18-21 are not anticipated by Okaya (Exh. 1006)
because Okaya does not teach every element of claims 18-21.

1. Independent claim 18

72.  The specification of the 168 Patent explains that the communication
service device of claim 18 overcomes the problems discussed in the background with
known video conferencing systems. See Exh. 1001, 2:48-67. “FIG. 3 depicts a
preferred embodiment of a hand held two user computer device.” Exh. 1001, 4:61-
63. The communication device of claim 18 is the device that must receive and
present the video and audio data in a form for transmission over a network and
receive the data in a form from the network. It is an integrated device that is able to

communicate with a network.
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73.  Okaya discloses a peripheral device that must be connected to a
computer or video conferencing system. It does not disclose a network enabled

device, nor does it disclose a single integrated device.

a. 18[p] A communication service device operable with a
communication network, comprising

74. This claim element requires the communication service device be
operable with a communication network. The device in Okaya is a multimedia
carousel. The carousel has no connection to a network. See Exh. 1006, Fig. 2. The
data input and output from the carousel is not in a format for communicating over a
communication network. Claim 18 is for a communication service device, not a

system, such as a multimedia carousel device connected to a computer device.

b. 18[a] at least one user communication device
configured to receive and transmit information over
the communication network

75.  This claim element requires the device to be configured to receive and
transmit information over the communication network. See Exh. 1001, 22:34-36. 1
understand that when “configured to” language is used it is not enough that a device
may be capable of performing the claimed function; it must be specifically designed
or adapted to perform that function.

76.  Figure 2 of Okaya identifies the input and output as audio output being

separate from video output and video input being separate from audio input. The
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inputs and outputs are not configured for transmission over a network. See Exh.
1006, Fig. 2. There is no network communication that is part of the display device
of Okaya. 1t is impossible for the carousel alone to communicate over a network
because it has no network capability. It would have to be connected to another device
or entirely re-designed; hence it is not configured to receive and transmit information
over a communication network.

77.  The Petition seems to erroneously assert a video conferencing system
that is not shown in Okaya. See Exh. 1006, 3:19-21. Further, Petitioner reads into
the Okaya reference a network-enabled device with the statement:

Okaya’s carousel, either alone or integrated with a multimedia
computer and/or video conferencing system, permits up to four users to

simultaneously communicate with a remote vendor over a network.

Pet. 16. The carousel of Okaya is connected to a multimedia computer or video
conferencing system, not “integrated with” or combined together.

78. The Petition on page 16 asserts that “Okaya’s carousel can be
integrated with a multimedia computer and/or video conferencing system. This is
insufficient. It does not disclose that the carousel itself is specifically made or
adapted to receive or transmit information over the communication network.
Nowhere in Okaya is such “integration” described or taught in the figures or

specifications. Okaya does not disclose the integration of devices, as the carousel is
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depicted in all the figures as a separate peripheral device connecting to a computer
device (or videoconferencing device) that enables encoding/decoding audio and
video data for transmission over a network.

79.  The Petition also states that a POSITA would have known to configure
the I/O ports of Figure 2 to function with commercially available PCs. Pet. 18. Such
connection results in a video conferencing system. This configuration is for audio
and video signals. No configuration for network communication is shown or
described anywhere in Figure 2 of Okaya. No explanation of how the video and
audio input and output data are encoded and decoded for transport over a network is
provided in the Petition.

80. It is my opinion that Okaya's device is a computer peripheral device
that connects, like a monitor, to a computer/videoconferencing system and not a
standalone device with network capability, as required in claim 18. Further, the
Petition is using a video conferencing system and not a single device encompasses

all the elements of claim 18.
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c. 18[e] wherein the first and second input devices and
first display devices are carried by the housing in an
orientation to allow the at least one user to access the
at least one first input device and first display device
from the first side of the housing at the same time as
the at least one second input device from the second
side of the housing

81. The controls of the Okaya carousel do not enable a user to switch
between cameras, display split screens, or otherwise process different inputs. Voice-
activated switching can occur in Okaya; the captured images show up from the
switched camera in the other video conferencing system and not on a display of the
carousel connected to your computer/video conferencing system. No, access by the
first user of the first display device occurs as required. It is the other computer or
videoconferencing system across the network that is accessing the display. The
purpose of the carousel device is to provide an image across the network to show
what is occurring in the conference room with the carousel. The cameras are
accessed from across the network, and the carousel display is accessed locally. It is
across the network where your image shows up from the carousel’s camera. See
1006, 3:38-42. It is the computer or video conferencing system doing that type of
processing. This makes sense because of the additional hardware and power

requirements to display real-time video. See Exh. 1021-22.
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82. The only statement in Okaya regarding split screen (simultaneous
access) is:

[[Jmages captured [not video] by all of the cameras 18 could be
simultaneously displayed in a “split screen” type of arrangement on
the vendor’s display panel. Still further, even assuming voice-
activated cameras are used, a sort of split screen format could still be
used, with the current speaker’s image taking up a larger area of the
vendor's display screen than the images captured by the other

cameras.

Exh. 1006, 4:9-15. The split screen discussed is not occurring on Okaya’s carousel,
it is occurring on the vendor’s display screen. Further, the explanation is of captured
images, and not captured video, real-time video, or any other indication that the
captured images are at the same time for the “split screen” of Okaya. This is
especially true of bandwidth limitations that existed at the time of Okaya.

83. Claim 18 claims a device, and the “access ... from” of claim element
18[e] occurs on that device. The access by at least one user of the first and second
input device “at the same time” does not occur on a different device (i.e.,
computer/videoconferencing system rather than the carousel).

84.  The Okaya carousel device describes a “display control panel 22 having
several control buttons for controlling various aspects of the associated display panel

16.” Exh. 1006, 4:58-60. None of the video controls for the Okaya carousel device
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are described as accessing other displays of the carousel. The controls are
specifically for the associated display panel, not other display panels or input devices
of the carousel.

85. The Okaya carousel device has an “audio control panel 26 including
several buttons or knobs for controlling various qualities of the speaker audio output.”
Exh. 1006, 4:62-64. None of these controls are for accessing input devices.

86.  Figure 2 of Okaya does not show any other control signals but displays
control panel 22 and video control panel 26.

87. The Petition states that “at least one user would utilize the video
conference system to call up a remote participant.” Pet. 25. First, the Petitioner
describes the device as the carousel device, then the device is described as the
carousel device and a computer/video conference system. Then, the device is
described as the carousel device, a first computer/video conference system, network,
and second computer/video conference system where a user selects what is displayed
on the remote (first computer/video conference system). The Petition started with a
carousel and now is using two teleconferencing systems and the carousel as the
device.

88.  This claim element 18[e] also requires “an orientation to allow the at

least one user to access the at least one input device from the first side of the housing
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at the same time as the at least one second input device from the second side of the
housing.” Exh. 1001, 22:47-52. The “access” has to be from the first side and not
across a network on a second video conferencing system.

89. If the “at least one user” of the claim element is two or more users, the
claim still requires the user “access” to be from the first side of the housing (i.e.,
access is not from all sides) and not simply accessing the cameras and displays on
the multimedia carousel at the same time as asserted by the Petitioner. See Pet. 25.

90. The “access” of claim element 18[e] is clicking on the icon to start the
interpreting session. Exh. 1001, 9:45-49. The icon is displayed on the first display
device on the first side along with the first input device. Once started, the
interpreting service uses the first input and second input devices along with the first
display.

91. The ’162 Provisional Patent Application and the ‘168 Patent also
mention webpages that a POSITA would understand are selected or provided
(“accessed”) with additional information used by the interpreting session. See Exh.
1002, 12:14 (the provider computer provides a series of web pages that allow access
to the interpreting system); 15:11-12 (present invention may be implemented on any
computer that has access to a network, e.g., the World Wide Web); 15:21-22 (In one

preferred embodiment, the provider computer providers one or a series of web pages
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that allows access to the interpreting system); 17:11-13 (In still other preferred
embodiments, the user is provided with a pull-down menu that allows for users to
choose from a variety of predefined menu options, wherein the options define the
type of service request desired); and 23:3 (menu would provide a choice of icons) ;
Exh. 1001, Abstract; 3:60-67.

92.  “Access” is via the first side of the housing and not simply standing in
front of a camera.

93.  The Petitioner’s “First Theory” requiring two users appears to use a
preferred embodiment for claim scope, “[t]he claim scope is presumed in this
interpretation to include this preferred embodiment.” Pet. 26. The Petitioner admits
that the claims were amended during prosecution, id., and appears to be attempting
to limit the claim to its previous form.

94.  Okaya does not disclose the “access” limitation of this claim element.
I understand that the Petitioner also asserts that “(one member of Okaya’s product
team ‘accesses’ all cameras 18 of the multimedia carousel 10 at the same time as
viewing this local display 16 by operating the carousel...a) turn on/off the various
cameras, (b) adjust the media unit to change the video being captured by the cameras,

and/or (c) operate the video conferencing system and/or multimedia PC to call up
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the remote participant, causing the transmission of all the camera feeds to the remote
participant.” Pet. 30-31.

95. However, none of the controls described on Okaya’s carousel provide
such control. If such control exists, it is not found on the Okaya carousel device but
in the local videoconferencing system or remote video conferencing system
connected to the carousel. The claim element requires “have an orientation to allow
the at least one user to access the at least one input device from the first side of the
housing at the same time as the at least one second input device from the second
side of the housing.” Exh. 1001, 22:47-52 (emphasis added).

96.  Further, this does not equate to physically turning the carousel of Okaya
to obtain access. If the carousel is turned, then the first side is no longer the first side.
Further, it would make the claim limitation meaningless as the first and second input
devices and first display device are carried by the housing in claim elements 18[b-
e]. Hence, movement of the housing has to move everything the housing is carrying.
The side causing the movement is irrelevant. Finally, the claim recites “access” and
not movement. There is no patent or prosecution history to support such an

interpretation.
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2. Claim 19 — “The communication service device as claimed in
claim 18, wherein the first side of the housing and the second
side of the housing face mutually opposite directions.”

97. Claim 19 is a dependent claim that incorporates all the elements of
independent claim 18. As Okaya fails to teach or describe all of the elements of
independent claim 18, Okaya also fails to teach or describe all the elements of
dependent claim 19.

3. Claim 20 — “The communication services device as claimed
in claim 18, wherein the first input device comprises a first

camera, and where the second input device comprises a
second camera.”

98. Claim 20 is a dependent claim that incorporates all the elements of
independent claim 18. As Okaya fails to teach or describe all of the elements of
independent claim 18, Okaya also fails to teach or describe all the elements of
dependent claim 20.

4. Claim 21 — “The communication services device as claimed

in claim 19 includes, a second display device residing on the
second side of the housing.”

99. Claim 21 is a dependent claim that incorporates all the elements of
dependent claim 19 and independent claim 18. Okaya fails to teach or describe all
of the elements of independent claims 18 and 19, as well as all the elements of

dependent claim 21.
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100. It is my opinion that the Okaya patent at least fails to describe all of the
elements of claims 18-21 as (1) the Okaya carousel device fails to have network
capability, nor is it configured to receive and transmit information over the
communication network, and (2) have an orientation to allow the at least one user to
access the at least one input device from the first side of the housing at the same time
as the at least one second input device from the second side of the housing.

B. GROUND 2: Obviousness Based on Okaya

101. The combination of Okaya’s carousel in view of what a POSITA knows
also fails to disclose every element of claims 18-21.

1. No motivation to combine Okaya’s carousel device with
Okaya’s computer device

102. Okaya’s separate devices, such as a computer or video conferencing
system, must be connected to the carousel device for it to operate. The devices are
not combined into a single housing, but rather connected via video and audio
connections, similar to connecting a computer to a monitor.

103. It is my opinion that a POSITA would not make such a combination
because there would be no saving in size, as the displays still have to be part of a
video conferencing system and sit on a table viewable by the videoconference

participants.
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104. Further, it would be undesirable to combine Okaya’s carousel with
Okaya's computer into one device. Video and audio processing required a powerful
computer in 2000, resulting in fans exhausting the generated heat at the table around
which people are sitting. A POSITA would understand that noise from fans of
computers from that period would disrupt a conference or meeting. Further, more
table space would be required for the combined carousel and computer, and
additional space would also be needed for the keyboard and mouse. This is why
videoconference systems would have display devices, such as the carousel, separate
from the computer/videoconferencing system at the time of the Provisional Patent
Application filing. The explicit purpose of the carousel is for ease of multimedia
presentations in a conference room as a display. Thus, from the outset there is no
motivation to combine the computer and the carousel.

105. Okaya states a “technical advantage achieved is that the multimedia
carousel 1s much less expensive than other means for enabling the same function,
such as LCD projectors.” Exh. 1006, 2:24-26. Making a unique device housing the
computer and carousel would make the resulting device more expensive than
separate devices, negating a motivation to combine the carousel and computer into

a single device.
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2. Independent Claim 18

106. It is my opinion that the combination of Okaya’s carousel with the
computer/videoconferencing system does not render claim 18 obvious as I

understand it, because all the claim elements are not found in the combination.

a. 18[b] the at least one user communication device
comprising a housing having a first side and a second
side

107. The device has to be operable with a communication network. The
device in Okaya is a multimedia carousel. The carousel has no connection to a
network. See Exh. 1006, Fig. 2. The data input and output from the carousel is not
in a format for communicating over a communication network. Claim 18 is for a
communication service device, not a system, such as a multimedia carousel
connected to a computer.

108. Simply connecting the carousel via its audio and video input and output
ports, as asserted in the Petition, fails to have one or more communication devices
having a housing, i.e., a single housing, with a first side and a second side as required
by claim element 18[b]. The carousel has a housing and the

computer/videoconferencing system would have one or more housings.
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18]c] at least one first input device and first display
device configured to allow the at least one user to input
and output visual information wherein the at least one
first input device and first display device resides on the
first side of the housing

109. As explained for element 18[b], there is not a single housing as required

by the claims. See supra §§107-108.

18[d] at least one second input device configured to
input visual information wherein the at least one
second input device resides on the second side of the
housing;

110. As explained for elements 18[b] and 18][c], there is not a single housing

as required by the claims. See supra §1107-109.

d.

18[e] wherein the first and second input devices and
first display devices are carried by the housing in an
orientation to allow the at least one user to access the
at least one first input device and first display device
from the first side of the housing at the same time as
the at least one second input device from the second
side of the housing

111. As explained for elements 18[b], 18[c], and 18[d] there is not a single

housing as required by the claims. See supra 107-110.

112. Further, the claim element “allow[s] the at least one user to access the

at least one first input device and first display device from the first side of the

housing is not taught or described by the combined devices in Okaya.
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113. The “access” of claim element 18[e] is clicking on the icon to start the
interpreting session. Exh. 1001, 9:45-49. The icon is displayed on the first display
device on the first side along with the first input device. Once started, the
interpreting service uses the first input and second input devices along with the first
display.

114. The ’162 Provisional Patent Application and the ’168 Patent also
mention webpages that a POSITA would understand are selected or provided
(“accessed”) with additional information used by the interpreting session. See Exh.
1002, 12:14 (the provider computer provides a series of web pages that allow access
to the interpreting system); 15:11-12 (present invention may be implemented on any
computer that has access to a network, e.g., the World Wide Web); 15:21-22 (In one
preferred embodiment, the provider computer providers one or a series of web pages
that allows access to the interpreting system); 17:11-13 (In still other preferred
embodiments, the user is provided with a pull-down menu that allows for users to
choose from a variety of predefined menu options, wherein the options define the
type of service request desired); and 23:3 (menu would provide a choice of icons) ;
Exh. 1001; Abstract; 3:60-67.

115. Tt is my opinion that all of the elements of claim 18 are not disclosed in

the combined devices disclosed in the Okaya reference.
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3. Claim 19 — “The communication service device as claimed in
claim 18, wherein the first side of the housing and the second
side of the housing face mutually opposite directions.”

116. Claim 19 is a dependent claim and incorporates all the elements of
independent claim 18.

117. As with independent claim 18, claim 19 requires a single housing, not
devices connected by cables as asserted by Petitioner in the Petition. See supra 107.

118. It is my opinion that all of the elements of claim 19 are not disclosed in
the combined devices of the Okaya reference.

119. All the elements of independent claim 18 are not disclosed in the

combined devices of the Okaya reference. See supra 9107-115.

4. Claim 20 — “The communication services device as claimed
in claim 18, wherein the first input device comprises a first
camera, and where the second input device comprises a
second camera.”

120. Claim 20 is a dependent claim and incorporates all the elements of
independent claim 18.

121. All the elements of independent claim 18 are not disclosed in the
combined devices of the Okaya reference. See supra 101-111. It is my opinion
that all of the elements of claim 20 are not disclosed in the combined devices

disclosed in the Okaya reference.
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5. Claim 21 - “The communication services device as claimed
in claim 19 includes, a second display device residing on the
sedond side of the housing.”

122. Claim 21 is a dependent claim and incorporates all the elements of
independent claims 18 and 19.

123. All the elements of independent claim 18 and dependent 19 are not
disclosed in the combined devices of the Okaya reference. See supra f101-112.

124. It is my opinion that all of the elements of claim 21 are not disclosed in
the combined devices disclosed in the Okaya reference.

125. Claims 18-20 are not obvious in the combined devices of the Okaya
reference because there is no motivation to combine such devices, and if combined
as described by Petitioner, there is not a single housing as required by the claims of

the 168 Patent.

C. GROUND 3: Obviousness Based on Harma
1. Independent Claim 18

126. It is my opinion that the Harma reference does not render claim 18
obvious because all the claim elements are not found in the single reference in view
of the knowledge of a POSITA. As previously explained, Harma does not send real-
time information, Harma teaches only still photographs and VIDEO CLIPs being

sent. See supra §Y56-60.
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127. The ’168 Patent allows for near real-time video, so a POSITA would
know some buffering would be allowed. However, the video transmitted and
displayed to remote users would be without perceived delay between the events as
they occur and the events depicted in the video.

128. Harma only discloses video clips and pictures, not real-time data, nor
displays events as they occur at or nearly at the time the events happen. A POSITA
would know a picture is an event frozen in time. A POSITA would also know that
a video clip is a portion of a stored video. It is a clip or a segment from a larger
video. It is not in real-time or near real-time.

129. The reason for Harma specifically limiting its transmission to pictures
and video clips (even for video conferencing) is consistent with what was known by
a POSITA at the time. Data transmission over a cellular network was limited.
Cellular telephones were just beginning to transmit pictures. See supra 34.

130. A POSITA would also know and understand that limiting transmission
to video clips and still photographs would be desirable because less transmission

bandwidth would be required.
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a. 18]a] at least one wuser communication device
configured to receive and transmit information over
the communication network.

131. As explained above, the information received and transmitted in
Harma is limited to still photographs and video clips, even during video
conferencing. See supra 9959-62. The *168 Patent requires real-time or near real-
time information to be received and transmitted over the network. Video clips of a
person signing or a person talking would miss important information that would
prevent a translation from occurring, as disclosed in the *168 Patent. A POSITA
knows of only low-resolution still photographs being able to be sent from a cellular
phone, as described in Harma.

132. It is my opinion that Harma, along with the knowledge of a POSITA,

does not teach or describe this element of claim 18.

b. 18[d] at least one second input device configured to
input visual information wherein the at least one
second input device resides on the second side of the
housing;

133. The second input device in Harma is limited to video clips and still
photographs. It does not generate visual information that is real-time or near real-
time. See supra §46-47.

134. It is my opinion that Harma, along with the knowledge of a POSITA

does not teach or describe this element of claim 18.
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2. Claim 19 — “The communication service device as claimed in
claim 18, wherein the first side of the housing and the second
side of the housing face mutually opposite directions.”

135. Claim 19 is a dependent claim and incorporates all the elements of
independent claim 18.
136. All the elements of independent claim 18 are not disclosed in the
Harma reference. See supra §9122-130.
137. It is my opinion that Harma, along with the knowledge of a POSITA
does not teach or describe this element of claim 19.
3. Claim 20 — “The communication services device as claimed
in claim 18, wherein the first input device comprises a first

camera, and where the second input device comprises a
second camera.”

138. Claim 20 is a dependent claim and incorporates all the elements of
independent claim 18.

139. All the elements of independent claim 18 are not disclosed in the
Harma reference. See supra §q119-127.

140. It is my opinion that Harma, along with the knowledge of a POSITA
does not teach or describe this element of claim 20.

D. GROUND 4: Obviousness Based on Nagasawa and Harma
1. No Motivation to Combine

141. There is no motivation to combine Nagasawa and Harma.

PO Exhibit 2001
Page 45



DECLARATION OF DR. THEOGARAJAN
IN OPPOSITION TO PETITION FOR
[PR2025-00101, U.S. PATENT NO. 10,499,168

142. The Nagasawa patent covers a foldable phone that has a screen on the
outside that enables the phone to act as “a pocket game machine” with buttons for
user control beside the screen. See Exh. 1007, Abstract.

143. The Nagasawa patent only discloses one camera 53 and a third display
51 for use in video conferencing:

Video conference display may be provided where the photo sticker 51
is to be affixed in order to provide a folding portable apparatus
equipped with a small-sized TV camera 53 at the hinge.

Exh. 1007, 7:37-40; Fig. 12B. Nagasawa describes a phone with three screens: 4,
51, and 52, along with camera 53. The use of Nagasawa for video conferencing is
shown to be used when the phone is in an open position in Fig. 12B. The term
“camera,” element 53, only appears once in the Nagasawa patent. And it is not on
the housing; it is on a hinge.

144. There is no suggestion in the Nagasawa patent for 1) having a second
camera, and 2) if a second camera is desired, that it would be placed on the second
side opposite from the first camera.

145. Figure 3B of the Nagasawa patent depicts the controls used with the
“pocket game.” A person using the pocket game would cover any camera placed on
the outer surface of the first case body. Any camera placed in such a position would

be abused with dirt and oil from a game player's hand.
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146. The Petition asserts that “the POSITA would have been motivated to
implement the two cameras facing different directions, taught by Harma, in the base
system of Nagasawa to obtain the enhanced two-camera features described by
Harma.” However, the petition provides no information on what those features are
and why they would motivate the combination.

147. A statement is made that “the benefits of filming both the user and the
surroundings would have allowed the display of a split-screen image containing the
captures from both cameras.” Pet. 56. However, what is described is what a second
camera would capture, not how having that additional information is a benefit.

148. The ability to display split-screen images is not dependent upon having
a second camera in the Nagasawa phone. As images are received from camera 53
of Nagasawa, and an image is received from the person whose image is appearing
on display 51. So, the ability to have a split screen is not dependent upon an
additional camera.

149. As camera 53 in Nagasawa is on the hinge, it would not be desirable to
have a camera placed on the housing that is not fixed in the same plane as a camera
placed in the upper outer housing. Petitioner asserts that a POSITA would be aware
of dual cameras in a flip phone, citing Exh. 1019. The cameras in Exh. 1019 are

depicted in Figures 1 and 2 to be on opposite sides of the same plane. A POSITA
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would not be aware of mounting one camera on the hinge of a flip phone and then
mounting a second camera in a position in a separate plane.

150. Further, placing a camera in the middle of the one on the side facing the
user and placing a camera on the opposite side at the top of the phone would be
undesirable as a slight movement of the center camera results in a greater movement
of the other camera.

151. The use of the “pocket game” would adversely affect the clarity of the
additional camera’s images, and the offset location of one camera from the other
would adversely affect the usefulness of the second camera. These drawbacks would
limit the successful addition of the second camera.

152. Petitioner ignores that camera 53 is placed on the hinge in Nagasawa
and Figs. la-1b (annotated), see Pet. 59, and the petitioner proposes removing that
camera, then proposes placing camera 4 above the hinge and camera 7 on the upper
right position of the open flip phone. So, Petitioner is acknowledging that the
motivation to combine would require the POSITA to remove camera 53 and replace
that one camera with two more. This is not combining but re-engineering Nagasawa.
Moreover, The Petitioner’s configuration results in a suboptimal configuration due
to the problem of having a camera in the middle of one side of the phone and the

other camera at the top of the other side of the phone. See supra §150.
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153. The phone device of Nagasawa is intentionally designed so the only
elements found on the outside of the closed phone are elements used for gameplay.
See Exh. 1007, Figs. 1B, 3B, 5B, and 11B. It would be obvious to a POSITA that
the purpose of the Nagasawa phone is to provide gameplay when in a closed position.
Exh. 1007, Fig. 5B.

154. In Figure 3A, case body 1 is shown to be smaller than case body 2. The
display 4 requires the majority of area on the outer surface of the case body 1. The
remaining space is occupied by button pad 7. There is little, if any, room left on the
outside of case body 1 for a camera in the Nagasawa device. Further, hinge 3 in
Figure 3A is shown to have a greater thickness than either case body 1 or case body
2, demonstrating to a POSITA that the space constraints require the camera to be
placed in the hinge. A POSITA would recognize that attempting to add a camera on
each side of case body 1, if even possible, would result in case body 1 being of
greater size. Petitioner’s own reference used to show knowledge of a POSITA, Exh.
1019 demonstrates this. A POSITA would also understand that a thicker phone is
less desirable as it would be uncomfortable to hold and carry.

155. Nagasawa describes, “[u]nfolding the first case body 1 causes
controller mentioned later to display text and graphics information on the second

display 8 on the inner surface of the first case body. In the meantime, the first display
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4 maintains the state assumed before the main body 1 was unfolded upward.” Exh.
1007, 4:13-16. When the phone is open, the first display is no longer used, and all
functionality for the phone is oriented on the inner surface. There is no motivation
to place a camera on the side with the first display because when the phone is open,
it would only function, at most, as Harma functions, with two cameras and one active
screen. Nagasawa only has one screen functioning at a time. This is opposed to
having a second screen as depicted in figure 6 of the *168 Patent and claim 21 that
can function simultaneously.

156. Further, Harma’s camera has a focal length of 50 to 300 cm, see Exh.
1006, 5:2-3, resulting in the person having to be 50-300 cm from the display on the
outside of Nagasawa if using Harma'’s camera. The screen would be useless because
the user would not be able to effectively use the display from a distance of 300 cm
away.

157. The Petition states that a configuration with screens on both sides and
cameras on both sides “would have had obvious marketing and commercial benefits.”
Pet. 56. If there is such marketing and commercial demand, it is the Patent Owner
who came up with the solution as claimed in the 168 Patent, and the statement

demonstrates the value and unmet need for the device of the 168 Patent.
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158. It is my opinion that there would have been no motivation to combine
Nagasawa and Harma references. Even if such a combination is possible, claim
elements would still be missing.

159. Furthermore, Harma's priority date is after the filing date of the *162
Provisional Patent Application. Similarly, Nagasawa’s priority date of November
3, 2000, is after the priority date of the 162 provisional patent application. There
can be no motivation to combine Nagasawa with Harma because both Nagasawa

and Harma are not prior art to the *162 Provisional Patent Application.

2. Independent Claim 18

a. [18c]: “at least one first input device and first display
device configured to allow the at least one user to input
and output visual information wherein the at least one
first input device and first display device resides on the
first side of the housing”

160. The camera on the first side of the Nagasawa phone is located on a
hinge and not the housing. Exh. 1007, Fig. 12B. Petitioner asserts that there was no
reason for Nagasawa to place the camera in the hinge, and it can be moved and
placed on one side of the housing. See Pet. 60. The Ground is Nagasawa in view
of Harma, Pet. 50, but the argument is switching between that combination and
Harma in view of Nagasawa, with the teachings of Nagasawa being disregarded.
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161. The Petitioner’s logic is that Harma has two cameras; it would be
obvious to remove Nagasawa's camera and place Harma’s cameras anywhere in
Nagasawa. See Pet. 60. Such an approach fails to acknowledge that there is a reason
for the inventors of Nagasawa to place the camera on the hinge. Since Nagasawa
has demonstrated in the figures that the camera is located in the widest portion of
the phone, the camera cannot be placed anywhere other than the hinge and not on
the thinnest part of the phone (first case body (1)). See supra §164.

162. Further, placing a camera on the second side of the housing would add
an element that is not related to gaming (display and controllers) on the “outer
surface of the first case body (1).” See Exh. 1007, Abstract. Only items related to
gameplay are placed on the second side of the housing.

163. It is my opinion that a camera could not be placed on one side of the
first case body of Nagasawa because there is no room, and only items related to

gameplay are located on the second side of the housing, let alone on both sides.
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a. [18e]: “wherein the first and second input devices and
first display devices are carried by the housing in an
orientation to allow the at least user to access the at
least one first input device and first display device from
the first side of the housing at the same time as the at
least one second input device from the second side of
the housing

164. As previously stated, it is my opinion that a camera could not be placed
on one side of the first case body of Nagasawa, let alone on both sides. See supra
19141-144.

165. If the camera from Harma was placed on the one side of the first case
body of Nagasawa, it would be a camera that is for still photographs or to record
video clips. See supra §457-60. The camera is not for real-time or near real-time
video information. Further, there is no information as to how much power additional
cameras would require, the size of Harma’s cameras compared to Nagasawa. The
amount of additional memory that would be required by having a second camera,
and how using extra memory for cameras would affect the memory for game playing,
as that is the focus of Nagasawa.

166. It is my opinion that the combination of Nagasawa in view of Harma
fails to teach all of the elements of claim 18 because the camera of Nagasawa cannot
be moved from the hinge, and if it is possible to place a camera on the outside of the

first case body it would not be on the same housing as the camera on the hinge.
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3. Claim 19 — “The communication service device as claimed in
claim 18, wherein the first side of the housing and the second
side of the housing face mutually opposite directions”

167. Claim 19 is a dependent claim and incorporates all the elements of
independent claim 18. See supra §156-162.
168. In Figures 2A and 4A of Nagasawa, the open phone does not reside in
a plane. The hinge faces in one direction, and if a camera can be placed on the
outside of the first case body, the camera does not face in a mutually opposite
direction.
169. It is my opinion that Nagasawa, in view of Harma, fails to teach all the
elements of claim 19.
4. Claim 20 — “The communication services device as claimed
in claim 18, wherein the first input device comprises a first

camera, and where the second input device comprises a
second camera”

170. Claim 20 is a dependent claim and incorporates all the elements of
independent claim 18.

171. If the camera from Harma was placed on the one side of the first case
body of Nagasawa, it would be a camera that is for still photographs or to record
video clips. See supra §457-60. The camera is not for real-time or near real-time

video information.
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172. It is my opinion that Nagasawa, in view of Harma, fails to teach all the
elements of this claim. See supra §9160-166.
5. Claim 21 — “The communication services device as claimed

in claim 19 includes, a second display device residing on the
second side of the housing

173. Claim 21 is a dependent claim incorporating all the elements of
independent claims 18 and 19. See supra q4160-169.

174. It is my opinion that Nagasawa, in view of Harma, fails to teach all the
elements of this claim. See supra §9160-169.

175. Itis my opinion that claims 18-21 are not obvious in view of Nagasawa
and Harma, as presented in Ground 4, because there is no motivation to combine the
references, all of the claim elements are not found in the combination, and Harma
and Nagasawa are not prior art and do not predate the priority date of the Provisional
Patent Application.

This 1s the END of my Declaration.
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176. In signing this Declaration, I recognize that the Declaration may be
filed as evidence in a contested case before the PTAB. 1 also acknowledge that |
may be subject to cross-examination in the case and that cross-examination will
occur within the United States. If cross-examination is required of me, 1 will
cooperate to the best of my ability to appear for cross-examination during the time
allotted.

177. 1 reserve the right to supplement my opinions in the future to respond
to any arguments that the Petitioner raises and to take into account new information
as it becomes available to me.

178. 1declare that all the statements made in this Declaration are of my own
knowledge and true; that all statements made on information and belief are believed
to be true; and further that these statements herein 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 Title 18 of the United States Code.

179. 1 declare to the best of my ability under the penalty of perjury that all

statements made in this Declaration are true and correct.
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Executed: February 21, 2025, in Santa Barbara, California.

RN/

Luke THeo garm\
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Curriculum Vitae of Professor Luke Theogarajan
RESEARCH AREAS
Recombinant Proteins for sensing, CMOS VLSI, High Speed circuit design, Ultra low-power
CMOS circuits for biomedical applications, Neural prostheses, energy efficient circuit design
techniques for Photonics, Nanoscale physics for biomedical applications, Nano/microfabrication
for biomedical applications.
EDUCATION
Ph. D (EECS), Massachusetts Institute of Technology (2007)
M. S. (EE), Arizona State University (1996)

B.E. (E &C). Manipal Institute of Technology, Manipal, India (1994)

RESEARCH CAREER

2017-Present  University of California, Santa Barbara
Dept. of Electrical & Computer Engineering,
Vice-Chair

2016-Present  University of California, Santa Barbara
Dept. of Electrical & Computer Engineering,
Professor

2012-2016 University of California, Santa Barbara
Dept. of Electrical & Computer Engineering,
Associate Prolessor

2008-2012 University of California, Santa Barbara
Dept. of Electrical & Computer Engineering,
Assistant Professor

2007-2008 Massachusetts Institute of Technology, EECS Dept.

Post-Doctoral Associate, Soft-Semiconductor Group, Prof. Marc Baldo
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2007  Massachusetts Institute of Technology, EECS Dept.

Corbato Research Fellow

2002-2007 Massachusetts Institute of Technology, EECS Dept.

Catalyst Foundation Fellow, Retinal Implant Project, Prof. John Wyatt

2001  Massachusetts Institute of Technology, EECS Dept.

Graduate Research Assitant, Retinal Implant Project, Prof. John Wyatt

2000-2001 Intel Corporation, Network Processor Division

Senior Hardware Engineer

1996-2000 Intel Corporation, Performance Microprocessor Division

Senior Design Engincer

AWARDS

2017 Co-recipient Qutstanding Faculty Award for the Academic Year, ECE Dept. UCSB
2013 Outstanding Faculty Award for the Academic Year, ECE Dept., UCSB

2012 Outstanding Faculty Award for the Academic Year, ECE Dept., UCSB

® 2011 NSF CAREER Award 2011

2011 Regents Junior Faculty Fellowship

2011 Northrup Grumann Excellence in Teaching Award 2011

2011 Outstanding Faculty Award, ECE Dept., UCSB

2010 NIH Director’s New Innovator Award

2010 Outstanding Faculty Award for the Academic Year, ECE Dept., UCSB
2009 Co-recipient Qutstanding Faculty Award, ECE Dept., UCSB

Catalyst Foundation Fellowship (01/03-01/07)

2000 Division Recognition Award, Desktop Products Group, Intel Corp.

PATENTS
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¢ “Differential Precharge Circuit”, L. Theogarajan, Patent No. 6,046,608 issued 4/4/2000.

e “A Method And Apparatus For Generating Boundary Markers For An Instruction Stream
Including Vanable Length Instructions”, L. Theogarajan, K. Diep and J. Dukes, Patent
No. 6,308,257, issued 10/23/01.

e “A High Voltage Tolerant Differential Receiver In A Low Voltage Process”, L.

Theogarajan, Patent No. 6,686,778, issued 11/1/2005.

“Minimally Invasive Retinal Prosthesis™ J. F. Rizzo, J. Wyatt, L. Theogarajan, Patent No.
6,976,998, 12/20/2005
PROFESSIONAL CONTRIBUTIONS

e (Co-founder Laxmi Therapeutic Devices

e Consultant: Blue Novo Biosystems, Quantapore and Laxmi Therapeutic Devices
TEACHING

e Analog VLSI

e Mixed Signal VLSI

e Digital VLSI

e (Circuit & Electronics

e  Communication Electronics

e Circuits, Devices and Systems

PUBLICATIONS
BOOK CHAPTER
1. L. Theogarajan, J. Wyatt and J. Rizzo, “Chapter 9: Retinal Prostheses: Current Approaches,
Challenges, and Outlook”, in Integrated Microsystems: Materials, MEMs, Photonics, and Bio

Interfaces, (Devices, Circuits, and Systems), Krzysztof Iniewski (Editor), CRC Press, 2011
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M. J. Isaacman and L. Theogarajan, “Poly(oxazoline) Block Copolymers for Biomedical
Applications”, Tailored Polymer Architectures for Pharmaceutical and Biomedical Applications.
January 1, 2013, 53-68

Mohamed El-zeftawi and L. Theogarajan, “Low power building blocks for neural recording
systems” Handbook of Bioelectronics Directly Interfacing Electronics and Biological Systems,

Editors Sandro Carraro, Krzystzof Inicwski (Editors), Cambridge University Press, (August 2015)

BioMeEDICAL ENGINEERING

1.

Fabrication and validation of flexible 3D pillar electrodes for neural electrophysiological
recording, S Beach, S Grundeen, A Doyle, L. Theogarajan, Engineering Research
Express, 2019

Microfluidic block copolymer membrane arrays for nanopore DNA sequencing, Justin
Rofeh, Steven Schankweiler, Danielle Morton, Shahab Mortezaei, Liangliang Qiang, Jens
Gundlach, Jeflrey Fisher, and Luke Theogarajan, Applied Physics Letters 114:21, 2019
M. S. Brugger, S. Grundeen, A. Doyle, L. Theogarajan, A. Wixforth, and C.
Westerhausen. "Orchestrating cells on a chip: Employing surface acoustic waves towards
the formation of neural networks." Physical Review E 98, no. 1 (2018): 012411.

D. Morton and L. Theogarajan, "Low noise rail-to-rail pseudo-switched operational
amplifier for biosensor applications,” Biomedical Circuits and Systems Conference
(BioCAS), 2015 IEEE, Atlanta, GA, 2015, pp. 1-4.

Danielle Morton, Shahab Mortezaei, Sukru Yemenicioglu, Michael J. Isaacman, Ian C.
Nova, Jens H. Gundlach, and Luke Theogarajan, “Tailored polymeric membranes for
Mycobacterium smegmatis porin A (MspA) based biosensors”, Journal of Materials

Chemistry B, 2015, 3, 5080.
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Mohamed Elzeftawi and Luke Theogarajan, “A 10pJ/bit 135Mbps IR-UWB Transmitter
using Pulse Position Modulation and with On-chip LDO Regulator in 0.13um CMOS for
Biomedical Implants”, IEEE Topical Conference on Biomedical Wireless Technologies,
Networks, and Sensing Systems (BioWireleSS), Austin, Texas, USA, vol.,, no., pp.37-39,
20-23 January 2013

M. Elzeftawi, S. Beach, L. Wang, L. Theogarajan, “A 1.3uW 0.0075mm’ neural
amplifier and capacitor-integrated clectrodes for high density neural implant recording”
IEEE Biomedical Circuits and Systems Conference (BioCAS), 2012, Page(s): 236 —239
Le Wang, and Luke Theogarajan,” An 18uW 79dB-DR 20KHz-BW MASH AX
Modulator Utilizing Sclf-Biased Amplifiers for Biomedical Applications”, IEEE Custom
Integrated Circuit Conf., Sept. 2011

L. Theogarajan, “Strategies for restoring vision to the blind: current and emerging

technologies™, Neuroscience Letters, 2012, DOI: 10.1016/j.nculet.2012.02.001

. S.K. Kelly, D.B. Shire, J. Chen, P. Doyle, M.D. Gingerich, S.F. Cogan, W. Drohan, S.

Behan, L. Theogarajan, J.L. Wyatt, 1.F. Rizzo. "A Hermetic Wireless Subretinal
Neurostimulator for Vision Prostheses.” IEEE Trans. on Biomedical Engincering, Vol. 58,
No. 11, 2011, pp. 3197-3205.

Joseph F. Rizzo, Douglas Shire, Shawn Kelly, Philip Troyk, Marcus Gingerich, Bruce
McKee, Attila Priplata, Jinghua Chen, William Drohan, Patrick Doyle, Oscar Mendoza,
Luke Theogarajan, Stuart Cogan, John Wyatt, “Overview of the Boston Retinal
Prosthesis: Challenges and Opportunities to Restore Useful Vision to the Blind”, 33

Annual International IEEE EMBS Conference, 2011

. Joseph F. Rizzo, Douglas Shire, Shawn Kelly, Philip Troyk, Marcus Gingerich, Bruce

McKee, Attila Priplata, Jinghua Chen, William Drohan, Patrick Doyle, Oscar Mendoza,
Luke Theogarajan, Stuart Cogan, John Wyatt, “Development of the Boston Retinal

Prosthesis™, 33" Annual International IEEE EMBS Conference, 2011
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Douglas B. Shire, Patrick Doyle, Shawn K. Kelly, Marcus D. Gingerich, Jinghua Chen,
Stuart F. Cogan, William A. Drohan, Oscar Mendoza, Luke Theogarajan, John Wyatt
and Joseph F. Rizzo, "In vive operation of the Boston 15-channel wireless subretinal
visual prosthesis"”, Proc. SPIE 7527, 752705 (2010)

Le Wang, and Luke Theogarajan, “A Micro Power Delta-Sigma Modulator based on a
Self=Biased Super Inverter for Neural Recording Systems, IEEE Custom Integrated

Circuit Conf., Sept. 2010.

. Kelly, S.K.; Shire, D.B.; Doyle, P.; Gingerich, M.D.; Drohan, W.A_; Rizzo, J.F.;

Theogarajan, L.S.; Jinghua Chen; Cogan, S.F.; Wyatt, 1.L.; , "The boston retinal
prosthesis: A 15-channel hermetic wireless neural stimulator,” Applied Sciences in
Biomedical and Communication Technologies, 2009. ISABEL 2009. 2nd International
Symposium on , vol., no., pp.1-6, 24-27 Nov. 2009

Kelly, S.K.; Shire, D.B.; Jinghua Chen; Doyle, P.; Gingerich, M.D.; Drohan, W.A.;
Theogarajan, L.S.; Cogan, S.F.; Wyatt, J.L..; Rizzo, J.F.; , "Realization of a 15-channel,
hermetically-encased wireless subretinal prosthesis for the blind,"” Engineering in
Mecdicine and Biology Socicty, 2009. . Annual International Conference of the IEEE
vol., no., pp.200-203, 3-6 Sept. 2009

D. Shire, S. Kelly, J. Chen, P. Doyle, M. Gingerich, S. Cogan, W. Drohan, O. Mendoza,
L. Theogarajan , J. Wyatt Jr, and J. Rizzo, “Development and Implantation of a
Minimally-Invasive Wireless Sub-Retinal Neurostimulator”, IEEE Trans. On Biomedical
Engineering, Volume: 56 , Issue: 10, 2009, Page(s): 2502 - 2511

L. Theogarajan, D. Shire, S. Kelly, J. Wyatt and J. F. Rizzo, “Visual Prostheses: Current
Progress and Challenges”, 2009 Inil. Sym on VLSI Design Automation & Test, April
27-30, 2009, Hsinchu, Taiwan, pp. 126-129

L. Theogarajan “A Low Power |5-Channel Retinal Stimulator Chip”, JEEE Journal of

Solid State Circuits, Vol. 43, 10, Page(s): 2322-2337, 2008
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L. Theogarajan ct. al “Minimally Invasive Retinal Prosthesis”, Solid-State Circuits,
2006 IEEE International Conference Digest of Technical Papers (ISSCC), Page(s):99 —
100, Feb. 6-9, 2006

LL. Wyatt, LLF. Rizzo, L. Theogarajan, D.B. Shire, S.K. Kelly, M.D. Gingerich, S.
Cogan, M. Markova, O. Ziv, “Engineering Development of a Prototype Wireless
Subretinal Prosthesis™, ARVO Lecture Abstract 1146, May 2005

LF. Rizzo, J.L. Wyatt, J. Loewenstein, S. Montezuma, D.B. Shire, L. Theogarajan, S.K.
Kelly. "Development of a Wireless, ab Externo Retinal Prosthesis." ARVO Lecture

Abstract 3399, May 2004

PorymeR PHYSICS/CHEMISTRY

1.

Michael J. Isaacman, Weibin Cui, and Luke Theogarajan, “Rapid metal-free
macromolecular coupling via In Situ nitrile oxide-activated alkene cycloaddition™,
Journal of Polymer Science Part A: Polymer Chemistry, 2014, 52 (21), 3134-3141
Michael J. Isaacman, Eleonora M. Corigliano, and Luke S. Theogarajan, “Stealth
Polymeric Vesicles via Metal-Free Click Coupling™ Biomacromolecules 2013 14 (9),
2996-3000

Michael J. Isaacman, Kathryn A. Barron, and Luke Theogarajan, Clickable
Amphiphilic Triblock Copolymers, Journal of Polymer Science Part A. Polymer
Chemistry, 2012, doi: 10.1002/pola.25989.(Cover Article)

Borjigin, N; Theogarajan, L, “Novel ABA triblock copolymers with pendent carboxylic
acid side chain for drug delivery systems”, Abstracts of Papers of the American Chemical
Society, 2010, N502.

Theogarajan, L., Li, H., Busse, K., Desai, S., Kerssler, J., Scholz, C., “Self-assembly of
ABA triblock copolymers based on functionalized polydimethylsiloxane and

polymethyloxazoline™, Polymer International, 2010, 59 (9), 1191-1198
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L. Theogarajan, S. Desai, M. A. Baldo and C. Scholz, “Versatile Synthesis of
Self-assembling ABA Triblock copolymers with Polymethyloxazoline A-blocks and a
Polysiloxane B-block Decorated with Supramolecular Receptors™, Polymer International,
Volume 57, Number 4, pp. 660-667(8), April 2008

L. Theogarajan, S. Desai, M. Baldo and C. Scholz,” Ion Responsive Polymeric
Vesicles™, Polymer Preprints, 48(2), 1040-1041, 2007

L. Theogarajan, C. Scholz, S. Desai, R. Jensen, M. Baldo and J. Rizzo “Self Assembling
Amphiphillic Triblock Polymers With Side-Chain Mesogens In The Hydrophobic Core

For Neural Prosthetic Devices”, Polymer Preprints, 47(2), 145-146, 2006
NANOMICROFABRICATION'NANOSCALE Prysics

Kim, H., L. S. Theogarajan, and S. Pennathur. "A repeatable and scalable fabrication
method for sharp, hollow silicon microneedles." Journal of Micromechanics and
Microengineering 28.3 (2018): 035007.

Pevarnik, Matthew, Weibin Cui, Sukru Yemenicioglu, Justin Rofch, and Luke
Theogarajan. "Solid-state nanopore based biomimetic voltage gated ion

channels." Bioinspiration & biomimetics 12, no. 6 (2017): 066008,

Laura M. Innes, Chin-Hsuan Chen, Matthew Schiel, Matthew Pevarnik, Florian Haurais,
Maria Eugenia Toimil-Molares, Ivan Vlassiouk, Luke Theogarajan, and Zuzanna S.
Siwy, “Velocity Profiles in Pores with Undulating Opening Diameter and Their
Importance for Resistive-Pulse Experiments”, Analytical Chemisiry, 2014 86 (20),
10445-10453

A. Uddin, S. Yemenicioglu, C-11. Chen, E. Corigliano, K. Milaninia and L.
Theogarajan, “Integration of solid-state nanopores in a 0.5 pum CMOS foundry process”™,
Nanotechnology, 24, 2013, 155501-155514

C-H. Chen, S. Yemenicioglu, A. Uddin, E. Corgliano, L. Theogarajan, “A CMOS

Enhanced Solid-State Nanopore Based Single Molecule Detection Platform”, JEEE
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Engineering Medicine and Biology Conference, July 2013, Osaka, Japan. Page(s): 164 —
167

Ashfaque Uddin, Sukru Yemenicioglu, Chin-Hsuan Chen, Ellie Corigliano, Kaveh
Milaninia, Fan Xia, Kevin Plaxco, and Luke Theogarajan, “Biosensing with integrated
CMOS nanopores”, Proc. SPIE, Biosensing and Nanomedicine V, 846010, October,
2012,

Ashfaque Uddin, Kaveh Milaninia, Oguz Elibol, Jonathan Daniels, Xing Su, Madoo
Varma, Derek Stein, Luke Theogarajan “Integrated Nanopore Detectors in a Standard
Complementary Metal-Oxide-Semiconductor Process”, American Physical Society
March Meeting, Volume 57, Number 1,Boston, Massachusetts, 2012,

Ashfaque Uddin, Kaveh Milaninia, Chin-Hsuan Chen and Luke Theogarajan, ** Wafer
Scale Integration of CMOS Chips for Biomedical Applications via Self-Aligned
Masking”, IEEE Trans. On Advanced Packaging , Volume: 1 Issuc: 12 Pages:
1996-2004 DOI: 10.1109/TCPMT.2011.2166395, Dec. 2011 (Best Paper Award)
Ashfaque Uddin, Kaveh Milaninia, Oguz Elibol, Jonathan Daniels, Xing Su, Madoo
Varma, Derck Stein, Luke Theogarajan, “Fabrication of a CMOS compatible nanopore
detector for DNA™, American Physical Society March Meeting, Volume 55, Number

2,Portland, Oregon, 2010.

ELecTroNIC PHOTONIC INTEGRATION

1.

Spencer, Daryl T., et al. "An optical-frequency synthesizer using integrated

photonics." Nature 557.7703 (2018): 81-85.

Khope, A.S., Hirokawa, T., Netherton, A.M., Saeidi, M., Xia, Y., Volet, N, Schow, C.,
Helkey, R., Theogarajan, L., Salch, A A. and Bowers, J.E., 2017. On—chip wavelength

locking for photonic switches. Optics letters, 42(23), pp.4934-4937.
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A. Bluestone, A. Jain, N. Volet, D. T. Spencer, S. B. Papp. S. A. Diddams, J. E. Bowers,
and L. Theogarajan. "Heterodyne-based hybrid controller for wide dynamic range
optoelectronic frequency synthesis.” Optics Express 25, no. 23 (2017): 29086-29097.
Aaron Bluestone, Ryan Kaveh and Luke Theogarajan, “An Analog Phase Prediction
Based Fractional-N PLL", IEEE Symposium on Circuits & Systems (ISCAS) 2017
Spencer, D.T., Bluestone, A., Bowers, 1.E., Briles, T.C., Diddams, S.A., Drake, T., Ilic,
R., Kippenberg, T.J., Komljenovic, T., Lee, S.H. and Li, Q., Nathan Newbury, Erik
Norberg, Dong Yoon Oh, Scott Papp, Martin HP Pfeiffer, Laura Sinclair, Kartik
Srinivasan, Jordan Stone, Myoung-Gyun Suh, Luke Theogarajan, Kerry Vahala, Nicolas
Volet, Daron Westly, Ki Youl Yang 2017, March. Towards an integrated-photonics
optical-frequency synthesizer with< | Hz residual frequency noise. In Optical Fiber
Communications Conference and Exhibition (OFC), 2017 (pp. 1-3). IEEE.

JE Bowers, A Beling, D Blumenthal, A Bluestone, SM Bowers, TC Briles, L Chang, SA
Diddams, G Fish, H Guo, TJ Kippenberg, T Komljenovic, E Norberg, S Papp, MHP
Pfeiffer, K Srinivasan, L Theogarajan, KJ Vahala, N Volet, “Chip-scale optical
resonator enabled synthesizer (CORES) miniature systems for optical frequency
synthesis "Frequency Control Symposium (IFCS), 2016 [EEE International

Aaron Bluestone, Daryl T. Spencer, Sudharsanan Srinivasan, Danielle Guerra, John E.
Bowers and Luke Theogarajan An Ultra-Low Phase-Noise 20-GHz PLL Utilizing an
Optoelectronic Voltage-Controlled Oscillator, IEEE Trans. on Microwave Theory and
Technigues, Vol. 63, No. 3, March 2015.

Daryl T. Spencer, Sudharsanan Srinivasan, Aaron Bluestone, Danielle Guerra, Luke
Theogarajan, and John E. Bowers A Low Phase Noise Dual Loop Optoelectronic
Oscillator as a Voltage Controlled Oscillator with Phase Locked Loop, IEEE Photonics

Conference, San Diego, California, USA, October 2014.
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Chen, L.; Sohdi, A.; Bowers, JL.E.; Theogarajan, L.: Roth, 1.; Fish, G., "Electronic and
photonic integrated circuits for fast data center optical circuit switches," Communications

Magazine, IEEE | vol.51, no.9, pp.53,59, September 2013

. Chen, L.; Hulme, J.; Sohdi, A.; Roth, J.;: Kaman, V.; Fish, G.: Bowers, 1.E.;

Theogarajan, L., "Digitally tunable optical power equalization for large port count
optical switches," Optical Fiber Communication Conference and Exposition and the
National Fiber Optic Engineers Conference (OFC/NFOEC), vol., no., pp.1.3, 17-21,
2013

Chen, L.; Tang, Y.; Bowers, J.E.; Theogarajan, L., "CMOS enabled silicon photonics for
data center packet switching," Microwave Symposium Digest (MTT), 2012 IEEE MTT-S
International , vol., no., pp.1,3, 17-22 June 2012

Luis Chen, Eric Hall, Luke Theogarajan and John Bowers “ Photonic Switching for
Data Center Applications”, IEEE Photonics Journal, Volume: 3 Issue: 5 Pages:
834-844, October 2011

C. Mulder, L. Theogarajan, M. Currie, J.K. Mapel, M.A. Baldo, M. Vaughn, A.
Godman, Paul Willard, B. D. Bruce, M. W. Moss, C. E. McLain, and J. P. Morseman
“Luminescent Solar Concentrators Employing Phycobilisomes™ Advanced Materials, 21,

Pages: 1-5, 2009

NevromorreHic Clreurrs

L.

Mclika Payvand and Luke Theogarajan. "From winner-takes-all to winners-share-all:
Exploiting the information capacity in temporal codes." Neural computation 30.3 (2018):
761-791.

Adam, G.C., Chrakrabarti, B., Nili, H., Hoskins, B., Lastras-Montaiio, M.A., Madhavan,
A., Payvand, M., Ghofrani, A., Cheng, K.T., Theogarajan, L. and Strukov, D.B., 2017,

July. 3D ReRAM arrays and crossbars: Fabrication, characterization and applications.
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In Nanotechnology (IEEE-NANO), 2017 IEEE 17th International Conference on (pp.
844-849). IEEE.

Chakrabart, B., Lastras-Montaio, M.A., Adam, G., Prezioso, M., Hoskins, B., Payvand,
M., Madhavan, A., Ghofrani, A., Theogarajan, L., Cheng, K.T. and Strukov, D.B.,. A
multiply-add engine with monolithically integrated 3D memristor crossbar/CMOS hybrid
circuit, Scientific Reports, 7, p.42429, 2017.

Guo, Xinjie, Farnood Merrikh-Bayat, Ligang Gao, Brian D. Hoskins, Fabien Alibart,
Bemabe Linares-Barranco, Luke Theogarajan, Christof Teuscher, and Dmitri B.
Strukov. "Modeling and experimental demonstration of a hopfield network
analog-te-digital converter with hybrid CMOS/memristor circuits." Frontiers in
neuroscience 9 (2015).

Ghofrani, A., Gaba, S., Payvand, M., Lu, W., Theogarajan, L. and Cheng, K. T., 2015. A
low-power variation-aware adaptive write scheme for access-transistor-free memristive
memory. ACM Journal on Emerging Technologies in Computing Systems (JETC), 12(1),
p.3.

Mclika Payvand and Luke Theogarajan, “Exploiting Local Connectivity of CMOL
Architecture for Highly Parallel Orientation Selective Neuromorphic Chips”, IEEE/ACM
International Symposium on Nanoscale Architectures (NANOARCH), Boston,
Massachusetts, USA, July 2015. Boston, MA, 2015, pp. 187-192.

Justin Rofeh, Avantika Sodhi, Melika Payvand, Miguel Angel Lastras-Montano, Amirali
Ghofrani, Advait Madhavan, Sukru Yemenicioglu, Kwang-Ting Cheng, and Luke
Theogarajan, “Vertical Integration of Memristors onto Foundry CMOS Die using
Wafer-Scale Integration”, IEEE Electronic Components and Technology Conference,
San Dicgo, California, USA, May 2015. pp. 957-962.

Meclika Payvand, Advait Madhavan, Miguel Angel Lastras-Montaino, Amirali Ghofrani,

Justin Rofeh, Kwang-Ting Cheng, Dmitri Strukov, and Luke Theogarajan, “A
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Configurable CMOS Memory Platform for 3D-Integrated Memristors”, IEEE
International Symposium on Circuits and Systems (ISCAS), Lisbon, Portugal, May 2015.
pp. 1378-1381.

Melika Payvand, Justin Rofeh, Avantika Sodhi, and Luke Theogarajan, “A
CMOS-memristive sclf-lecarning neural network for pattern classification applications”,
IEEE/ACM International Symposium on Nanoscale Architectures (NANOARCH), Paris,
France, July 2014. pp. 92 -97

L. Theogarajan and L. A. Akers “Novel circuits for neural information processing”,
Computers & Electrical Engineering, V25, N5 (Sep), pp. 409-420, 1999

L. Theogarajan and L. A . Akers ©* A Scalable Low Voltage Analog Gaussian Radial
Basis Circuit” - [EEE Transaction on Circuits and Systems - Il : Analog and Digital
Signal Processing, Vol. 44 No. 11, pp. 977-979, November, 1997

L. Theogarajan and L.A. Akers “ Analog VLSI Implementations of Receptive Field
Profiles found in Visual Cortical Neurons”, Proceedings of the International Symposium
of Circuits and Systems, pp.364-367, 1996

L. Theogarajan and L.A. Akers * A Multidimensional Analog Gaussian Basis Circuit”,
Proceedings of the International Symposium of Circuits and Systems, pp. 543-546, 1996
L. Theogarajan and L.A. Akers * Silicon Models of Visual Cortical Processing”,
Proceedings of the International Conference of Neural Networks, pp. 659-664, 1996

R. Kuppuswamy, L. Theogarajan and L.A. Akers “A Programmable Gaussian Node”,

Proceedings of the International Conference of Neural Networks, pp. 880-885, 1996
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