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Introduction

I, Nabil J. Sarhan, Ph.D., declare as follows:

I have been retained on behalf of Shenzhen Qianfenyi Intelligent Technology
Co., Ltd. (hereinafter “Maxeye”) for the above-captioned inter partes review
proceeding to provide my expert opinions and expert knowledge. [ understand
that this proceeding involves U.S. Patent No. 9,280,220 (“the *220 patent”)
titled “Pulse- or Frame-Based Communication Using Active Stylus” to
Shahrooz Shahparnia et al., and that the *220 patent is currently assigned to
Wacom Co., Ltd. (“Wacom”). I understand that the present proceedings
involve a challenge to the validity of claims 1-5, 7-11, and 13-17 of the *220
patent (the “Challenged Claims™).

In preparing this declaration, I have reviewed and am familiar with all the
references cited herein. I have reviewed and am familiar with the *220 patent
and its file history. I confirm that to the best of my knowledge the
accompanying exhibits are true and accurate copies of what they purport to
be, and that an expert in the field would reasonably rely on them to formulate
opinions such as those set forth in this declaration.

The ’220 patent describes techniques for providing sensor data captured at
one or more sensors in or on a stylus through a touch sensor of a device. I am

familiar with the technology described in the *220 patent as of its January 9,
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II.

2015 filing date and its claimed October 28, 2011 priority date.

I have been asked to provide my independent technical review, analysis,
insights, and opinions regarding the *220 patent and the references that form
the basis for the grounds set forth in the Petition for Inter Partes Review of
the 220 patent.

Qualifications

A copy of my Curriculum Vitae is submitted as Exhibit 1004 in this
proceeding. It includes details of my education, employment, and professional
credentials. Further experience relevant to styluses, touchscreen devices, and
related technologies is discussed below.

I am an internationally recognized expert in computer systems and computer
networking, with a focus on multimedia applications and multimedia
computing and networking, with over twenty years of experience in the field.
I graduated from Jordan University of Science and Technology in 1995 with
a Bachelor of Science degree in Electrical Engineering. I then obtained Ph.D.
and M.S. degrees in Computer Science and Engineering from the
Pennsylvania State University (Penn State) in 2003. Both my M.S. thesis and
Ph.D. dissertation considered the design of computer systems. Specifically,
my Ph.D. dissertation dealt with the design of high-bandwidth I/O systems for

multimedia applications.
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I am an Associate Professor of Electrical and Computer Engineering (ECE) at
Wayne State University and the Director of Wayne State Computer Systems
and Deep Learning Research Laboratory. I am the Coordinator of the
Interdisciplinary College of Engineering M.S. in Al Program and the Director
of the Hardware and System Track. I served as the Graduate Program Director
of Electrical and Computer Engineering and the Chair of the College of
Engineering Faculty Assembly. I also served as the Director of the Wayne
State Multimedia Computing and Networking Research Laboratory in the
ECE department for approximately fifteen years. I am chairing the Computer
Engineering Area in the ECE department, and I regularly teach undergraduate
and graduate courses in computer architecture and computer networks and
supervise Ph.D. and M.S. students.

I have been regularly teaching the senior-level Computer Architecture course
(previously called Computer Organization and Design) since 2003. The
course covers microprocessor design, memory hierarchy, and I/0O. The I/O
aspects include interfacing and communication with peripheral devices. [ have
also been teaching the Computer Networks and Network Programming
course, which includes coverage of all network layers (including the physical
layer) and different communication protocols. Additionally, I taught multiple

times the Advanced Computer Architecture course, which focuses on the
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10.

11.

design of parallel computer systems and covers microprocessor design,
memory hierarchy, and I/O. I have recently developed a new mandatory
course titled "Object-Oriented Programming for Electrical and Computer
Engineering" and led the efforts to modernize the Introduction to
Microcomputers course and lab by using ARM-based microcontrollers and
the instruction set. Other courses that I taught include Scalable and Secure
Internet Services and Architectures, Special Topics on Multimedia, Special
Topics on Multimedia Networking, Special Topics on Multimedia Systems
and Networks, "Microcomputer Systems and Programming", and
"Microprocessor Interfacing Lab". The "Microcomputer Systems and
Programming" course covered parallel and serial interfacing. The
Microprocessor Interfacing Lab focused on how to connect peripherals to the
microprocessor through parallel and serial interfacing and how to program the
microprocessor at the assembly language level to interface with such 1/0
devices.

I supervised eight Ph.D. dissertations and four master theses related to
computer systems with a focus on multimedia applications and multimedia
communication. I am currently supervising two Ph.D. dissertations in these
areas of research.

I authored more than 60 refereed papers, including those in top journals and
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conferences in various areas, including computer systems, networking,
multimedia, deep learning, and I/O. Recently, I was awarded (with a
collaborator) a grant from the National Science Foundation (NSF) to develop
a reconfigurable hardware accelerator chip and system for deep learning and
artificial intelligence. The project includes the design of inference-engine
chips that are interconnected through PCI Express to build a scalable system
supporting large neural models. Three of my other research projects were also
sponsored by the NSF. One of these projects was on video streaming
(including networking and communication aspects), while another was on the
design of a multimedia system, specifically an automated video surveillance
system for automatic detection of threats, utilizing wireless communication
and cross-layer optimization. Another NSF-sponsored project was on
reconfigurable high-performance cluster computing and medical engineering
applications. Other research projects were sponsored by Silicon Mechanics
and Sun Microsystems. These projects include "High Performance
Computing Cluster" and "Sun's Center of Excellence in Open Source
Computing and Applications". I am the named inventor on U.S. Patent No.
9,313,463 related to the design of automated video surveillance systems.
Other research projects I have been working on are the design of deep-learning

systems and chips for seizure prediction and the design of hardware
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12.

accelerators in the time domain. I served as the Chair of the Interest Group on
Media Streaming of the Institute of Electrical and Electronics Engineers
(IEEE) Multimedia Communication Technical Committee and as the Co-
Director of the IEEE Multimedia Communication Technical Committee
Review Board. I also served as an Associate Editor of the IEEE Transactions
on Circuits and Systems for Video Technology. I served as a Guest Editor and
Reviewer for prestigious journals and magazines. I have been involved in the
organization of numerous international conferences in various capacities,
including General Chair, Chair, Technical Program Committee Co-Chair,
Publicity Chair, Track Chair, Session Chair, and Technical Program
Committee Member. For example, I served as Co-Chair of the Technical
Program Committee of ACM SIGMM Workshop on Network and Operating
Systems Support for Digital Audio and Video (NOSSDAYV) in 2018. I
participated as a Panelist in major international conferences.

I served as the Chair of the Interest Group on Media Streaming of the Institute
of Electrical and Electronics Engineering (IEEE) Multimedia Communication
Technical Committee and as the Co-Director of the IEEE Multimedia
Communication Technical Committee Review Board. I also served as an
Associate Editor of the IEEE Transactions on Circuits and Systems for Video

Technology. I served as a Guest Editor and Reviewer for prestigious journals
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13.

14.

and magazines. I have been involved in the organization of numerous
international conferences in various capacities, including General Chair,
Chair, Technical Program Committee Co-Chair, Publicity Chair, Track Chair,
Session Chair, and Technical Program Committee Member. For example, [
served as Co-Chair of the Technical Program Committee of ACM SIGMM
Workshop on Network and Operating Systems Support for Digital Audio and
Video (NOSSDAYV) in 2018. I participated as a Panelist in major international
conferences.

I have been extensively involved in internal and international educational
reform, review, and accreditation activities. I also served as an external expert
in reforming computer science and computer engineering programs and
courses. | served as the chair of more than 30 international panels for the
review and accreditation of institutions and undergraduate and graduate
programs, including "electrical engineering", "electrical and computer
engineering", "software engineering", "computer and network engineering",
"computer science", and "information technology". I am also a Program
Evaluator for ABET Accreditation Board for Engineering and Technology.

I received the IEEE SEM Outstanding Professional of the Year Award, the

Wayne State University President's Award for Excellence in Teaching, and

the College of Engineering Excellence in Teaching Award. I was elevated to
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15.

16.

17.

I11.
18.

a Senior Member of the Institute of Electrical and Electronics Engineers
(IEEE) in 2016.

I was inducted into the WSU Academy of Teachers in 2022 for having “a
significant impact on the WSU undergraduate learning experience”,
practicing “innovative pedagogy”, and demonstrating “‘instructional
excellence”.

In the past four years, I have testified twice at trial, including in the matter of

ACQIS LLC v. ASUSTeK Computer Inc., et al., and five times at deposition.
That case involved computer systems design, interfacing with peripherals,
signaling, and communication protocols.
My time is billed at a rate of $500 per hour in this proceeding. The
compensation received from this case is not contingent upon my opinions or
performance, the outcome, or any issues involved in or related to the
proceeding.

My Understanding of Legal Principles

I understand that the Petitioner must demonstrate by a preponderance of the
evidence that the Challenged Claims are unpatentable. I understand that the
preponderance of the evidence standard is one characterized as being more
likely than not. As each claim is considered a separate invention, I understand

that the Petitioner’s burden is applicable individually to each claim.
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19.

20.

21.

22.

I further understand that determining whether a patent claim is unpatentable
requires two steps: first, construction of the meaning and scope of the claim
(or individual terms of the claim), and second, comparing the properly
construed claim to the prior art. A party may assert unpatentability on the basis
of anticipation or obviousness.

I understand that my analysis requires an understanding of the scope of the
’220 patent claims and that the disclosures of the *220 patent and the prior art
are judged from the perspective of a person of ordinary skill in the art at the
time of the purported invention. For the purposes of this declaration, I have
been instructed to consider the time of the purported invention of the *220
patent to be October 28, 2011, the earliest possible priority date for the *220
patent.

I understand that during an inter partes review, claims of an unexpired patent
are to be construed according to their ordinary and customary meaning as
would be understood by a person of ordinary skill in the relevant art within
the context of the patent record. Unless otherwise noted, I have given the
claim terms their plain and ordinary meaning as understood by a person of
ordinary skill in the art at the time of purported invention.

I understand that a claim is unpatentable if it is anticipated or obvious. |

understand that anticipation of a claim requires that every element of a claim
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23.

24.

is expressly or inherently disclosed in a single prior art reference. I understand
that an anticipating reference need not use the exact terms of the claims, but
must describe the patented subject matter with sufficient clarity and detail to
establish that the claimed subject matter existed in the prior art and that such
existence would be recognized by persons of ordinary skill in the field of the
purported invention. I also understand that an anticipating reference must
enable one of ordinary skill in the art to reduce the purported invention to
practice without undue experimentation.

I understand that a patent claim is unpatentable if the claimed invention would
have been obvious to a person of ordinary skill in the art at the time of the
purported invention. This means that, even if all requirements of the claim
cannot be found in a single prior art reference that would anticipate the claim,
the claim can still be unpatentable.

I understand that an obviousness analysis involves comparing a claim to the
prior art to determine whether the claimed invention would have been obvious
to a person of ordinary skill in the art at the time of the purported invention in
view of the prior art and in light of the general knowledge in the art as a whole.
I also understand that obviousness is ultimately a legal conclusion based on
underlying facts of four general types, all of which must be considered: (1)

the scope and content of the prior art; (2) the level of ordinary skill in the art;
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25.

26.

27.

(3) the differences between the claimed invention and the prior art; and (4)
any objective indicia of non-obviousness.

I also understand that obviousness may be established by combining or
modifying the teachings of the prior art. Specific teachings, suggestions, or
motivations to combine any first prior art reference with a second prior art
reference can be explicit or implicit, but if relied upon must have existed
before the date of purported invention. I understand that prior art references
themselves may be one source of a specific teaching or suggestion to combine
features of the prior art, but that such suggestions or motivations to combine
art may come from the knowledge of a person of ordinary skill in the art.
Specifically, a rationale to combine the teachings of references may include
logic or common sense available to a person of ordinary skill in the art.

I understand that a reference may be relied upon for all that it teaches,
including uses beyond its primary purpose. I understand that, though a
reference may be said to teach away when a person of ordinary skill, upon
reading the reference, would be discouraged from following the path set out
in the reference, the mere disclosure of alternative designs does not teach
away.

I further understand that whether there is a reasonable expectation of success

from combining references in a particular way is also relevant to the analysis.
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I understand there may be a number of rationales that may support a
conclusion of obviousness, including:

e Combining prior art elements according to known methods to yield
predictable results;

e  Substitution of one known element for another to obtain predictable
results;

e Use of a known technique to improve similar devices (methods, or
products) in the same way;

e Applying a known technique to a known device (method, or product)
ready for improvement to yield predictable results;

e “Obvious to try” — choosing from a finite number of identified,
predictable solutions, with a reasonable expectation of success;

e Known work in one field of endeavor may prompt variations of it for
use in either the same field or a different one based on design incentives
or other market forces if the variations are predictable to one of ordinary
skill in the art; and

e Some teaching, suggestion, or motivation in the prior art that would
have led one of ordinary skill to modify the prior art reference or to

combine prior art teachings to arrive at the claimed invention.
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28.

29.

30.

I understand that it is not proper to use hindsight to combine references or
elements of references to reconstruct the invention using the claims as a guide.
My analysis of the prior art is made from the perspective of a person of
ordinary skill in the art at the time of the purported invention.

I understand that so-called objective indicia may be relevant to the
determination of whether a claim is obvious, should such evidence be alleged.
Such objective indicia can include evidence of commercial success caused by
an invention, evidence of a long-felt need that was solved by an invention,
evidence that others copied an invention, skepticism or disbelief by those
skilled in the art, failure of others, praise of the invention, evidence that an
invention achieved a surprising result, or near-simultaneous invention by
multiple parties. I understand that most of such evidence must have a nexus,
or causal relationship to the elements of a claim, in order to be relevant to the
obviousness or non-obviousness of the claim. I am unaware of any such
objective considerations of non-obviousness having a nexus to the claims at
issue in this proceeding.

I understand that for a reference to be used to show that a claim is obvious,
the reference must be analogous art to the claimed invention. [ understand that
a reference 1s analogous to the claimed invention if the reference is from the

same field of endeavor as the claimed invention, even if it addresses a different
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IV.

31.

32.

33.

problem, or if the reference is reasonably pertinent to the problem faced by
the inventor, even if it is not in the same field of endeavor as the claimed
invention. I understand that a reference is reasonably pertinent based on the
problem faced by the inventor as reflected in the specification, either explicitly
or implicitly.

Overview of the 220 Patent

A.  Brief Background of the Prior Art

The ’220 Patent describes a purported invention in the field of styluses used
with a touch-sensitive device, such as a tablet or a computer screen. These
styluses communicate with the touch sensitive device via the touchscreen’s
electrostatic field.

Styluses have been known and used for decades. For example, the “Palm
Pilot” product launched nearly three decades ago, in 1996, included a stylus
to use with its handheld computing device.

Styluses can generally be classified into two types: (1) “passive” styluses,
which lack a power source and rely upon contact with the touchscreen for
communication, perhaps with the aid of a conductive surface that absorbs
some of the touchscreen’s electrostatic field using capacitive techniques, and
(2) “active” styluses that typically have a power source and use internal

electronics to generate electrostatic signals to communicate with the
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34.

35.

touchscreen. Active and passive styluses may both use different techniques to
communicate with a coupled device, which may include capacitive and/or
inductive techniques.

Both active and passive styluses have been known for decades. For example,
U.S. Patent No. 6,377,248 to Partow (“Partow”), a patent issued in 2002 and
filed for in 1999, described an active stylus using a “high-voltage, sinusoidal”
signal for communication with a “portable computer.” Partow at Abstract,
Title.

Active and passive styluses can be used with touchscreen devices, such as
tablet computers. Touchscreen technology has likewise been known for
decades, as illustrated in the below timeline illustrating the development and
commercialization of touch technologies, including resistive touchscreens and

capacitive touchscreens.
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1965
First finger-driven touchscreen
invented by E.A. Johnson.

1970

Dr. G. Samuel Hurst invents the
first resistive touchscreen
almost by accident.

1982

First human-controlled
multitouch device developed at
University of Toronto.

1983

Also the year that HP releases
the HP-150, one of the first
touchscreen computers.

1993
First touchscreen phone, the Simon

Personal Communicator, launched
by IBM and BellSouth.

1998
Palm Inc. releases the Pilot, the first
generation of its PDA devices.

2001

Alias/Wavefront launches the
gesture-based PortfolioWall for
large design teams.

2002

DSI Datotech announces the
HandGear, a multi-point touchpad
that never really materialized.

2006

Jeff Han introduces an
interface-free, touch-driven
computer screen at TED.

20Mm

Microsoft and Samsung partner up
to introduce the SUR40
touch-capable surface with
PixelSense technology.

Petitioner Shenzhen Qianfenyi Intelligent Technology Co., Ltd.
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1971

PLATO IV becomes one of the first
generalized computer-assisted
instruction systems. It's the first
touchscreento be usedina
classroom.

1983

Myron Krueger introduces Video
Place, which can track hands, fingers,
and the people they belong to.

1984

Bob Boie of Bell Labs officially
develops the first multitouch
screen overlay.

1993
Apple also releases its
touch-capable Newton PDA.

1999

Wayne Westerman and John Elias
form FingerWorks, a company that
specializes in multi-gesture input
devices.

2002
Sony's SmartSkin introduces mutual
capacitive touch recognition.

2004

Andrew D. Wilson develops the
Touchlight, a gesture-based,
3D-capable imaging touchscreen,

2008
Microsoft introduces the
Surface table.

2012
Microsoft rebrands its Surface
technology as PixelSense.
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36.

37.

Ex. 1019 (available at https://arstechnica.com/gadgets/2013/04/from-touch-displays-to-the-

surface-a-brief-history-of-touchscreen-technology/)

B. Disclosure of the ’220 Patent

The ’220 patent is titled “Pulse- or Frame-Based Communication Using
Active Stylus,” and it is directed to techniques for receiving, through a touch
sensor of a device, sensor data captured using one or more sensors in or on a
stylus.

The 220 patent describes embodiments of an active stylus, which may
include buttons 30 and sliders 32, 34, which can be used to enable or alter
functionality of the stylus or a device that receives inputs from the stylus, or
for providing feedback to or accepting input from a user. Ex. 1001, 6:20-29.
Additionally, the *220 patent describes ridges or grooves 24, which may
provide tactile feedback to or accept tactile input from a user. Id. at 7:2-9.
Other components that may be included in the stylus include audio
components 38 for transmitting and receiving audio signals and visual

feedback components 36. Id. at 7:9-20.
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38.

39.

FIG. 2 of °220 Patent (Ex. 1001)

A tip 26 of the stylus of the 220 patent may include one or more electrodes
configured to communicate data between the stylus and the device. /d. at 7:36-
41. Additionally, a port 28 may be configured to transfer signals or
information between the stylus and the device or a power source. /d. at 7:44-
51.

The ’220 patent describes that the stylus may further include a controller 50,
memory 44, power source 48, and sensors 42. Id. at 7:58-61. These
components may be used to provide communication between the stylus and
the device, to enable or alter functionality of the stylus or the device, or to

provide feedback to or accept input from a user. /d. at 8:1-5.
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40.

41.

Controller
50

22
\b Sensars
42
20
.
Memory
44

Power
41 Source

26

FIG. 3 of °220 Patent (Ex. 1001)

The sensors 42 may include touch sensors, gyroscopes, accelerometers, or
contact sensors. /d. at 8:42-44. The sensors 42 may detect and measure one or
more characteristics of the active stylus, such as acceleration, movement,
orientation, contact, pressure, force, or vibration. /d. at 8:46-49.

The ’220 patent discloses a method for communicating modulated data
between the stylus and the device. /d. at 13:51-53. The stylus receives sensor
data from the sensors 42. Id. at 13:53-54. The stylus waits to receive a carrier
signal from the touch controller of the device, and the carrier signal is
generated by the touch controller and transmitted to the stylus. /d. at 13:55-
58. The stylus then modulates the carrier signal to include the sensor data, so

that the sensor data can be communicated from the stylus to the touch
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controller, and the modulated signal is then communicated. /d. at 13:58-63.
The touch controller receives the modulated carrier signal including the sensor
data, and the touch controller demodulates the carrier signal and extracts the

sensor data. Id. at 13:64-67.

STYLUS RECEIVES SENSOR
DATA FROM STYLUS
SENSORS |~ 710

I

STYLUS WAITS TO RECEIVE
CARRIER SIGNAL FROM ~_ 720
TOUCH CONTROLLER

I

TOUCH CONTROLLER
GENERATES AND TRANSMITS N 730
CARRIER SIGNAL

|

STYLUS MODULATES CARRIER
SIGNAL TO COMMUNICATE K
SENSOR DATA 740

}

STYLUS TRANSMITS
MODULATED CARRIER N 750
SIGNAL

I

TOUCH CONTROLLER
RECEIVES MODULATED | 760
CARRIER SIGNAL

I

TOUCH CONTROLLER
DEMODULATES CARRIER
SIGNAL AND EXTRACTS  [™~—770
SENSOR DATA

FIG. 7A of °220 Patent (Ex. 1001)
V.  Challenged Claims

42. Thave listed the challenged claims below, with numbers and letters identifying
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each element of the claims that are used for clarity throughout the report.

Claim 1

1[pre] — “A stylus comprising:”

I[a] — “one or more sensors;”

1[b] — “one or more electrodes configured to communicate with a device by

receiving signals from and transmitting signals to a touch sensor of the device;

and”

I[c] — “one or more computer-readable non-transitory storage media

embodying logic that is operable when executed to:”

I[c1] — “receive sensor data from the one or more sensors;”

1[c2] — “receive a first signal generated by the device;”

1[c3] — “generate a second signal by modulating a carrier signal based on the

sensor data; and”

1[c4] — “transmit to the device, in response to the first signal, the second

signal, the sensor data being obtainable by demodulating the second signal.”

Claim 2

“The stylus of claim 1, wherein the first signal is the carrier signal modulated
to generate the second signal.”

Claim 3

“The stylus of claim 1, wherein the second signal is generated using one of:
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amplitude modulation; frequency modulation; and phase modulation.”
Claim 4
“The stylus of claim 1, wherein:
the one or more sensors comprise a pressure sensor and a button; and
the sensor data comprises pressure data and button state data.”
Claim 5
“The stylus of claim 1, wherein the sensor data is digital.”
Claim 7
Tlpre] — “One or more computer-readable non-transitory storage media
embodying logic that is operable when executed to:”
7[a] — “receive sensor data from one or more sensors in or on a stylus, the
stylus comprising one or more electrodes configured to communicate with a
device by receiving signal from and transmitting signals to a touch sensor of
the device;”
7[b] — “receive a first signal generated by the device;”
7[c] — “generate a second signal by modulating a carrier signal based on the
sensor data; and”
7[d] — “transmit to the device, in response to the first signal, the second signal,
the sensor data being obtainable by demodulating the second signal.”

Claim §
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“The media of claim 7, wherein the first signal is the carrier signal modulated
to generate the second signal.”

Claim 9

“The media of claim 7, wherein the second signal is generated using one of:
amplitude modulation; frequency modulation; and phase modulation.”

Claim 10

“The media of claim 7, wherein:

the one or more sensors comprise a pressure sensor and a button; and

the sensor data comprises pressure data and button state data.”

Claim 11

“The media of claim 7, wherein the sensor data is digital.”

Claim 13

13[pre] — “A system comprising:”

13[a] — “a device comprising a touch sensor; and”

13[b] — “a stylus comprising:”

13[b1] — “one or more sensors;”

13[b2] — “one or more electrodes configured to communicate with a device

by receiving signals from and transmitting signals to a touch sensor of the

device; and”

13[b3] — “one or more computer-readable non-transitory storage media
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embodying logic that is operable when executed to:”

13[b3A] — “receive sensor data from the one or more sensors;”

13[b3B] — “receive a first signal generated by the device;”

13[b3C] — “generate a second signal by modulating a carrier signal based on

the sensor data; and”

13[b3D] — “transmit to the device, in response to the first signal, the second

signal, the device being operable to obtain the sensor data by demodulating

the second signal.”

Claim 14

“The system of claim 13, wherein the first signal is the carrier signal
modulated to generate the second signal.”

Claim 15

“The system of claim 13, wherein the second signal is generated using one of:
amplitude modulation; frequency modulation; and phase modulation.”

Claim 16

“The system of claim 13,

wherein: the one or more sensors comprise a pressure sensor and a button; and

the sensor data comprises pressure data and button state data.”

Claim 17

“The system of claim 13, wherein the sensor data is digital.”
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VI
43.

44.

45.

46.

Level of Ordinary SKkill in the Art

I understand that several factors are relevant to determining the level of
ordinary skill in the art at the time of the claimed invention. I understand that
those factors include (1) the educational level of the inventor(s), (2) type of
problems encountered in the art, (3) prior art solutions to those problems, (4)
rapidity with which innovations are made, (5) sophistication of the
technology, and (6) educational level of active workers in the field.

The art of the *220 patent relates to active styluses that may communicate with
devices including touch sensors.

The inventors of the 220 patent are Shahrooz Shahparnia, Vivek Pant, Esat
Yilmaz, Vemund Kval Bakken, Kishore Sundara-Rajan, John Stanley
Dubery, Martin J. Simmons, and Sherif Hannah. At least some of the inventors
have advanced degrees (e.g., master’s degrees or higher) in electrical or
computer engineering disciplines, including Mr. Shahparnia! and Mr.
Bakken?.

The types of problems encountered in the art include providing styluses with

various functionalities that are easily and conveniently enabled by a user,

"'Ex. 1010 (available for download at https://www.linkedin.com/in/shahrooz-shahparnia-

6596183/)

2Ex. 1011 (available for download at https://www.linkedin.com/in/vemundbakken/)
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47.

48.

49.

providing reliable communication between a stylus and a device, and
providing styluses that are easy to use.

Innovations are made incrementally because stylus-type input devices are not
new, and various ways of designing and using a stylus are known in the art.
The sophistication of styluses can vary, from simple passive styluses to more
sophisticated active styluses, which may have various functionalities and
sophisticated electronic and/or computerized components.

Besides the inventors of the *220 patent, [ am familiar with other workers who
work in the relevant field, including inventors of patents in the same field of
endeavor. Based on my familiarity, I am aware that workers in the field
commonly have a degree in electrical or computer engineering’, or the like,
which may also include computer science®.

After considering the factors mentioned above, and based on the disclosure of
the ’220 patent, a person of ordinary skill in the art at the relevant time would
have had at least a four-year bachelor’s degree in computer engineering,
electrical engineering, or similar, and at least two years of experience working
with computing systems and their interaction/communication with other

devices, or an advanced degree in computer engineering, electrical

3 Ex. 1012 (available for download at https://www linkedin.com/in/westerma/)

4 Ex. 1013 (available for download at https://www.linkedin.com/in/hrvojebenko/)
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VII.
50.

51.

VIII.
52.

engineering, or the like.

Summary of the Prosecution History

The patent application that issued as the 220 patent was filed on January 9,
2015 as a continuation of U.S. Patent Application No. 13/363,043 (issued as
U.S. Patent No. 8,933,899), filed on January 31, 2012. Ex. 1002, pp. 163-170.
The °220 patent claims priority to U.S. Provisional Application No.
61/553,114, filed on October 28, 2011. Id.

A preliminary amendment was filed on February 2, 2015, which cancelled the
original claims and substituted new claims before examination began. /d. at
96-101. No objections or rejections were stated, and the application was
allowed on November 2, 2015. The ’220 patent issued on March 8, 2016. Id.
at 28.

Teachings of the Prior Art and Applied References

This analysis relies primarily on six pieces of prior art as shown in the table
below. Each of the prior art references identified herein is from the field of
stylus-type input devices and/or is reasonably pertinent to the particular

problem with which the inventors were concerned.

Reference Inventor(s) Publication Date
Japanese Patent Publication | Susumu Kaneko July 3, 2008
No. JP 2008-152640 to
Kaneko
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53.

54.

55.

U.S. Patent Publication No. | Viktor Kremin et al. May 3, 2012
20120105362 (priority date
October 28, 2010)
U.S. Patent No. 8,766,954 | Sandeep Vuppu et al. Issued July 1,

2014 (filed
December 21,
2010)

U.S. Patent No. 8,928,635 Jonah A. Harley et al. January 6, 2015
(filed June 22,

2011)

U.S. Patent No. 8,988,398 Xiang Cao et al. March 24, 2015
(filed  February
11,2011)

U.S. Patent Publication No. | Oliver P. King-Smith et | April 8, 2010
20100085325 al.

None of the above prior art references, with the exception of Kremin, were
before the examiner during the prosecution of the *220 patent. While Kremin
is listed on the face of the ’220 patent, nothing in the prosecution history
indicates that the examiner substantively considered Kremin, and Kremin was
not cited in any rejections of the application that issued as the *220 patent.

A. Japanese Patent Publication No. JP 2008-152640 to Kaneko
(“Kaneko”) (Ex. 1005)

Kaneko is titled “Coordinate Input Device and Coordinate Input System” and
was filed on December 19, 2006. Ex. 1005 at 1. Kaneko was published on
July 3, 2008. Id.

The technology disclosed in Kaneko includes a coordinate input device that

detects contact or proximity of an object to a panel using a loop coil unit
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around the outer periphery of the panel. Ex. 1005, § [0016]. A sensor matrix
unit 1s arranged on the panel to detect the coordinate position where the object
comes into contact or close proximity to the panel. Id. A voltage applied to
each electrode within the sensor matrix unit is switched sequentially. /d.
Based on a change in capacitance detected by the sensor matrix unit and/or a
change in electric current in the loop coil unit, a computation processing unit
detects the coordinate position where the object is in contact or near the panel.
Id. The disclosed technology can be used to provide inputs using a finger and

using a pen. Id. at § [0020].

[Fig. 1]

Loop Coil

101 L ~Excitation Coil Driver
Q

Pen Data Reception
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Coordinate
/i ™ T Detection Host
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> Computational
/ L Processing
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100 1 Interface

I' Finger Coordinate Sensor and Pen

/ Coordinate Detection Pulse Supply
1Fingt‘r 300Pen }

Instruction Means

FIG. 1 of Kaneko (Ex. 1005)
56. The stylus of Kaneko includes a LC resonant circuit 310 used to receive
signals from and communicate signals to the panel side (i.e., the host device).

Id. at 9 [0040]-[0041]. For example, the stylus includes a modulation circuit
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57.

58.

59.

60.

that performs amplitude modulation to change an electric current through the
loop coil on the panel side to transmit data from the stylus. /d. The signal is

received at the panel side and demodulated to access the transmitted data. /d.

[s B1d]

FIG. 5 of Kaneko (Ex. 1005)
Disclosed embodiments include sensors for capturing data to be transmitted,

such as a pressure detection mechanism to detect pressure. /d. at § [0024].

B. U.S. Patent Publication No. 20120105362 to Kremin et al.
(“Kremin”) (Ex. 1009)

Kremin is titled “Synchronizing a Stylus With a Capacitive Sensor Array” and
was filed on August 19, 2011. Ex. 1009 at 1. Kremin claims priority to
multiple provisional patent applications filed on October 28, 2010. /d.
Kremin relates to the field of user interface devices and, in particular, to
capacitive sensor devices. Ex. 1009 at § [0002] [TECHNICAL FIELD].

The technology disclosed in Kremin includes embodiments of a system in
-30 -
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61.

which a stylus can be detected and tracked by a processing device. Id. at 9
[0051]-[0052]. In particular, Kremin discloses a system and method for
tracking a stylus on a capacitive sense array. Id. at ABSTRACT. The system
comprises the capacitive sense array configured to detect a presence of the
stylus, a processing device to generate a synchronization signal, and a
transmitter to transmit the synchronization signal to the stylus to synchronize
the stylus to the capacitive sense array. /d.

Kremin also discloses a stylus for synchronizing and modulating data into a
stylus transmit signal. /d. 4 [0104]. The data to be modulated and transmitted
may include, for example, data received from a force sensor. Id. at 9 [0104]
& [0109]. A synch mod block modulates the data using various modulation

techniques. /d. at §[0110].

o Unp Serse Elonuni
2., Bugors LEDG
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FIG. 3 of Kremin (Ex. 1009)
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63.

64.

65.

In disclosed embodiments, the stylus of Kremin includes sensors, which may
be used to capture and transmit various data, such as force sense data, battery
data, acceleration data, and button status data. /d. at 4§ [0109] & [0113].

The stylus of Kremin receives a signal from the sensing device, which is used
as a carrier signal to transmit data back to the sensing device. /d. at 9 [0085]
& [0105]-[0110].

C. U.S. Patent No. 8,766,954 to Vuppu et al. (“Vuppu”) (Ex. 1006)

Vuppu is titled “Active Stylus For Use With Touch-Sensitive Interfaces And
Corresponding Methods” and was filed on December 21, 2010. Ex. 1006 at 1.
Vuppu issued as a patent on July 1, 2014. 1d.

Disclosed embodiments of the stylus of Vuppu include a compound tip 105
having a center electrode 101 and a shroud electrode 102. /d. at 3:3-8. The
center electrode detects electric field variations, which may emanate from a
touch-sensitive surface due to an emitted periodic wave used to detect touch.
Id. at 3:36-41. The center electrode is also described as a “receive electrode.”
Id. at 6:1-3. The shroud electrode, also described as a “transmit electrode,” is
used to inject a charge into a touch-sensitive interface. Id. at 6:3-7.
Specifically, an active circuit applies a gain to the detected electric field
variations by varying a potential (i.e., a voltage) of the shroud electrode. /d.

The gain applied to the electric field variations may be, for example, inverting,
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66.

67.

68.

non-inverting, amplifying, or non-amplifying. Vuppu, 3:46-49. In some
embodiments, a magnitude of the injected charge can be altered proportionally
to forces detected by a force sensor, thereby allowing force information to be
transmitted in the signal. Id. at 6:37-53.

In the configuration shown in FIG. 2 of Vuppu, the compound tip of the stylus
"sniffs’ the electric field variations emitted from the touch sensitive interface
through the center electrode. /d. at 4:46-48. The active circuit of the stylus
then applies the gain, which in one embodiment is inverting and amplifying,
and injects charge into the touch-sensitive interface 201 to alter the
capacitance formed between the touch-sensitive interface 201 and the
compound tip 105. Id. at 4:46-53. An advantage offered by the stylus is that
the host does not need to be configured with special software or application-
specific hardware components to detect the stylus's compound tip. /d. at4:53-
56.

Amplifying the stylus transmit signal can decrease the size of the stylus tip
and improve the precision of the touch. /d. at at ABSTRACT, 1:27-41, 6:27-
36, and 11:65-12:2.

Vuppu employs a simple, active circuit that requires no alteration to the
electronic device with which the stylus is used. /d. at 10:18-20. Vuppu works

with a wide variety of touch sensitive systems, universally with no required
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hardware or software alteration in the touch-sensitive system. /d. at 10:20-23.
Accordingly, Vuppu provides seamless transitions between finger-based input
and stylus-based input. /d. at 10:23-25. Further, Vuppu employs very few
circuit components and can be manufactured robustly and inexpensively. /d.

at 10:26-28.

FIG. 1 of Vuppu (Ex. 1006)
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69.

70.

Figure 2 of Vuppu (Ex. 1006)

D. U.S. Patent No. 8,928,635 to Harley et al. (“Harley) (Ex. 1021)

Harley is titled “Active Stylus” and was filed on June 22, 2011. Ex. 1021 at
1. Harley issued as a patent on January 6, 2015. 1d.

Harley discloses an active stylus that can act as a drive element, a sense
element, or both in a capacitive touch system. Ex. 1021 at 1:58-59. For
example, disclosed embodiments can create an electric field between a drive
electrode of the active stylus and sense lines of a mutual capacitance touch

sensor. /d. at 1:59-66. And disclosed embodiments can act as a sense electrode
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72.

73.

for sensing capacitively coupled signals from stimulate drive rows and
columns of the touch sensor panel. /d. at 1:66-2:1. An example stylus 200 is
illustrated in FIG. 2 of Harley. Id. at 4:54-55. The stylus 200 includes drive
circuitry 204 coupled to an electrode 202, which function together to generate
and transmit a stimulus signal. /d. at 4:55-59. The drive circuitry 204 1is

connected to a power source 206. Id. at 4:66-5:1.

206

Power
Source

Drive |
Circuitry |

71.

FIG. 2 of Harley (Ex. 1021)

E. U.S. Patent No. 8,988,398 to Cao et al. (“Cao”) (Ex. 1007)

Cao is titled “Multi-Touch Input Device With Orientation Sensing” and was
filed on February 11, 2011. Ex. 1007 at 1. Cao issued as a patent on March

24,2015. 1d.

The technology disclosed in Cao relates to a multi-touch orientation sensing
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74.

75.

input device, which may be in the form of a stylus or pen. /d. at 3:59-64. The
input device of Cao includes various sensors, such as a compass, gyroscope,
and accelerometers included in an inertial measurement unit. /d. at 4:30-35.
The inertial measurement unit is used to detect and report orientation and
movement of the input device. /d. The orientation information can be used,

for example, to enable different functions of the input device. Cao, 1:20-30.
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FIG. 1 of Cao (Ex. 1007)
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F. U.S. Patent Publication No. 20100085325 to King-Smith et al.
(“King-Smith”) (Ex. 1008)

King-Smith is titled “Combination Touch and Transducer Input System and
Method” and was published on April 8, 2010. Ex. 1008 at 1.

The technology disclosed in King-Smith relates to a transducer, which may
be a stylus, configured to transmit digital data to a sensor having an array of

electrodes. Id. at Abstract. For example, pressure data, switch status data, or
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76.

transducer ID data can be encoded and communicated to the sensor. /d. at
[0063]. In disclosed embodiments, a microcontroller unit (MCU) of the
transducer encodes the digital data using frequency shifts, amplitude shifts, or
phase shifts. Id. The sensor receives the digital data, and the digital data is
decoded. Id. Suitable encoding techniques include Frequency-Shift Keying
(FSK), Amplitude-Shift Keying (ASK), Phase-Shift Keying (PSK), or

Quadrature Amplitude Modulation (QAM). Id. at | [0112].

/ /
106 / /
"/,
7/,

Y
S
&\\

FIG. 1 of King-Smith (Ex. 1008)

G. Known Techniques in Stylus Technology

As of'the earliest possible priority date of the *220 patent, a person of ordinary

skill in the art would have been familiar with a wide variety of techniques and

components for implementing a stylus for use with a touch-sensitive device.

Simple, passive styluses were well known, which may use capacitive

techniques, at least a portion of which includes a conductive surface that can
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78.

absorb some of a touchscreen’s electrostatic field, which registers as a touch
at the touch-sensitive device. A person of ordinary skill in the art also would
have been familiar with resistive touchscreens, which may detect a touch
when pressure is applied to a first sheet causing the first sheet to come into
contact with a second sheet. A person of ordinary skill would have known of
simple styluses that could be used to apply pressure to a resistive touchscreen
as well.

Moreover, as of the earliest possible priority date of the *220 patent, a person
of ordinary skill would have been familiar with active stylus technologies.
Active styluses may have their own power sources, and may communicate
richer information to a device, such as switch data, pressure data, orientation
information, and so forth. A contemporaneous example is the HTC Scribe,
which was a pressure-sensitive stylus that offered highlighting and erasing
functionality using buttons, among other functionalities.’ Other examples
include active styluses disclosed in the references discussed herein.

H. Sensors and Sensor Data

As of the earliest possible priority date for the 220 patent, a person of

5 Ex. 1014 ( available for download at

https://web.archive.org/web/20110216170350/http://www.pcpro.co.uk/blogs/2011/02/15/htc-
flyer-review-first-look/); Ex. 1015 (available for download at
https://web.archive.org/web/20110521024609/https://www.techradar.com/news/mobile-
computing/htc-scribe-will-change-the-way-you-use-tablets-955427)
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79.

ordinary skill would have been familiar with the inclusion of various sensors
in a stylus-type input device, as well as various techniques for capturing and
communicating data from the sensors (e.g., using various modulation
techniques).

Cao (Ex. 1007)

The technology disclosed in Cao relates to capturing data from sensors in a
stylus-type input device and conveying the sensor data to another device. For
example, as discussed above, the input device of Cao includes an inertial
measurement unit 114, which may include a compass, a gyroscope, and one
or more accelerometers that are used to determine orientation data for the
input device and provide different functionalities for the input device based
on the orientation data. See Ex. 1007 at 1:20-30 & 4:30-52. Data from the
input device of Cao is communicated to a separate electronic device (e.g.,
using wireless or wired connections), and the electronic device may perform
operations based on the data, such as to enable different functionalities based

on orientation information. See Id. at 5:34-39 & 10:15-23.
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Kremin (Ex. 1009)

80. Ina further example, Kremin describes a stylus for use with a capacitive sense
array. Ex. 1009 at Abstract. The stylus of Kremin may include a force sensor
and an accelerometer. /d. at 9 [0104] & [0109]. The stylus may modulate
various data into a signal outputted by the stylus, which may include battery

data, acceleration data, button data, or force data. /d. at § [0105].
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FIG. 13 of Kremin (Ex. 1009)

U.S. Patent Publication No. 20100051356 to Stern et al. (“Stern”)

81. In a further example, Stern discloses a “pressure sensitive stylus” with a
movable tip that recedes within a housing responsive to an applied pressure
and an optical sensor to sense displacement of the tip and provide an output.
Stern, Abstract. The output of the sensor is used to encode a signal for
transmission, which may also include additional encoded information, such as

switch state information. Stern, 8:1-12.
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82.

83.

Based on the foregoing, it was well known in the art as of the earliest possible
priority date for the *220 patent to include various sensors in a stylus-type
input device and to implement various techniques for modulating sensor data.
See, e.g., Stern, 6:63-7:3 & Ex. 1008 at 26:1-8.

I. Motivations to Combine and Expectation of Success

While certain aspects of stylus technology, such as active stylus technology,
may involve at least moderately sophisticated electrical and/or computerized
technologies, a person of ordinary skill in the art (POSITA) nonetheless would

be able to combine various features of stylus-type input devices with at least

-43 -
Petitioner Shenzhen Qianfenyi Intelligent Technology Co., Ltd.
Exhibit 1003 Page 46



84.

a reasonable expectation of success and to achieve predictable results. For
example, a POSITA would have known how to incorporate various
components and features within an active stylus device, such as
buttons/switches, various other kinds of sensors, computer-readable media,
processing components, one or multiple electrodes, and so forth. Additionally,
a POSITA would have been able to implement various communication
protocols for transmitting data to and from an active stylus. As discussed
above, a POSITA would have a relatively high level of knowledge and skill.
For example, it is common for an inventor in this field to have at least a
master’s degree in computer engineering, electrical engineering, or the like.
Accordingly, it would be well within the abilities of a POSITA to combine
known techniques in the art in various ways to achieve predictable results.

For example, a POSITA would be motivated to combine Kaneko and Vuppu.
As discussed in my Appendix Al, Kaneko and Vuppu describe similar
technologies and address similar problems. Both describe devices in the form
of a stylus used to provide inputs to a touch sensor of a device, and both
describe techniques for communicating signals from a stylus to a touchscreen
device and vice versa. See Appx. Al. Kaneko describes that the stylus includes
an electric field sensor at the pen tip to detect the strength of an electric field

received from the touchscreen device. Ex. 1005 at 9§ [0024]. Vuppu describes
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86.

that the stylus includes a compound tip that includes a center electrode and a
shroud electrode. Ex. 1006 at 3:3-8. The center electrode detects electric field
variations (e.g., a periodic wave transmitted by a touch-sensitive device),
while a potential of the shroud electrode is changed using an active circuit to
enable the compound tip to emit electric field variations to be detected by the
touch-sensitive device. /d. at 3:36-41 & 3:50-61.

It would be obvious for a POSITA to modify the stylus of Kaneko based on
Vuppu to receive and transmit signals using a compound tip having
electrodes. For example, the center electrode of Vuppu can be implemented
as the electric field sensor of the stylus of Kaneko, and a shroud electrode as
in Vuppu can be added to the stylus of Kaneko to allow the modified stylus to
transmit signals to the touchscreen device using the compound tip.

A POSITA would be motivated to combine Kaneko based on Vuppu to enable
an easier, more efficient, and seamless detection of the finger touch. A
POSITA would understand that amplification and inversion when applied to
the stylus transmit signal would help in discriminating the stylus touch from
the finger touch without the need to have the complicated approach in Kaneko,
which employs two drastically different mechanisms for detecting the stylus
touch and the finger touch and uses a switching process to switch between

these two mechanisms. Ex. 1005 at §9[0025], [0051]-[0057], and Figure 11.
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87.

In contrast, Vuppu employs a simple, active circuit that requires no alteration
to the electronic device with which the stylus is used. Ex. 1006 10:18-20.
Vuppu works with a wide variety of touch sensitive systems, universally with
no required hardware or software alteration in the touch-sensitive system. /d.
at 10:20-23. Accordingly, Vuppu provides seamless transitions between
finger-based input and stylus-based input. /d. at 10:23-25. Further, Vuppu
employs very few circuit components and can be manufactured robustly and
inexpensively. Id. at 10:26-28.

Additionally, a POSITA would appreciate that modifying the stylus of
Kaneko based on Vuppu would enable the production of a strong signal by a
stylus, which is easy for a touch-sensitive device to detect, while simplifying
the overall touch detection approach. See Id. at 2:40-54. Thus, modifying the
stylus of Kaneko based on Vuppu to transmit signals using a compound tip
having electrodes would improve the detection of the position of the stylus.
In particular, the use of capacitive coupling for sending a signal to the touch-
sensitive device employing the embodiments in Vuppu can help improve the
detection of the stylus position. A POSITA would understand that amplifying
the stylus transmit signal can decrease the size of the stylus tip and improve
the precision of the touch. /d. at ABSTRACT, 1:27-41, 6:27-36, and 11:65-

12:2. It is also known in the art that sending a high voltage signal by the stylus
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88.

89.

via capacitive coupling to the touch sensor can enable the host device to detect
the stylus when it is hovering or in close proximity to the capacitive sense
array, but not physically touching an overlay disposed over the capacitive
sense array. U.S. Patent Publication No. 20120105362, 9 [0084]. It is also
known in the art that a high voltage stylus transmit signal can also provide for
faster and more robust detection by the sensing device. U.S. Patent
Publication No. 20120105362, q[0084].

In this combination, capacitive coupling is used for the touch/hovering
detection, while electromagnetic induction is used for powering the stylus and
sending other data, including pressure data. As discussed above, a POSITA
would understand this combination would better cultivate the benefits of both
capacitive coupling and electromagnetic induction. It would be well within
the capabilities of a POSITA to modify the stylus of Kaneko based on Vuppu
As a further example, a POSITA would be motivated to further modify the
Kaneko based on Cao and/or King-Smith. As discussed in my Appendix A2,
Kaneko and Cao describe similar technologies and address similar problems.
Both describe devices in the form of a stylus (alternatively referred to as an
“electronic pen” or a “digital pen” in some examples) used to provide inputs
to a touch sensor of a device, and both describe styluses that include sensors.

See Appx. A2. A POSITA would have been motivated to modify the
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technology Kaneko based on Cao for the obvious benefit of capturing richer
sensor data, which can be used to determine orientation of the stylus to enable
different functions of the stylus. See, e.g., Ex. 1007 1:20-51.

Additionally, Kaneko and King-Smith also describe similar technologies and
address similar problems. Similar to Kaneko, King-Smith describes a stylus
(provided as an example of a “transducer”) used to provide inputs to a touch
sensor of a device, and it describes that the stylus transmits digital data,
including pen pressure data and switch status data. See, e.g., Ex. 1008 at
Abstract. According to the technology of King-smith, a “combination touch
and transducer input system” is provided such that user input can be provided
using a finger, a stylus, or both. /d. The technology of King-Smith provides
both a “touch mode” and a “transducer mode,” which may both use capacitive
techniques. See, e.g., Id. at 9 [0007] & [0020]. A POSITA implementing the
stylus of Kaneko would benefit from the disclosure of King-Smith, for
example, because King-Smith discloses additional techniques (e.g., capacitive
techniques) for detecting both a stylus and a user’s touch, and King-Smith
discloses additional modulation techniques for encoding digital data. See, e.g.,
Id. at 99 [0020] & [0112]. A POSITA would have been motivated to modify
the technology of Kaneko based on King-Smith for the obvious benefit of

improved communication of data using different kinds of modulation of the
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91.

signal. Id. at  [0010].

As a further example, a POSITA would be motivated to modify Kaneko in
view of Harley. As discussed in my Appendix A3, Kaneko and Harley
describe similar technologies and address similar problems. Both describe
communication between a stylus and a touch sensor of a device through
capacitive  coupling, and both describe synchronization and
modulation/demodulation of data. Kaneko describes that the stylus includes
an electric field sensor at the pen tip to detect the strength of an electric field
received from the touchscreen device. Ex. 1005, 4[0024]. Similarly, Harley
discloses an electrode at the tip of the stylus. Ex. 1021 at Abstract. The stylus
of Harley includes powered circuitry coupled to the electrode, and the stylus
is configured for capacitively coupling with a touch sensor panel via the
electrode. /d. The powered circuitry may include drive circuitry to output a
drive voltage at the electrode and/or sense circuitry to sense a voltage received
at the electrode. Id. In other words, the electrode of Kaneko is used for
receiving a signal via capacitive coupling, whereas the electrode of Harley is
used for both transmitting and receiving a signal. A POSITA would have been
motivated to modify the technology of Kaneko based on Harley for one or
more obvious benefits, such as simplifying the stylus design and/or reducing

costs. For example, while Kaneko uses capacitive coupling to receive data
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from the touch sensor and induction for other types of communication, a
POSITA would have been motivated to modify the stylus of Kaneko to use
capacitive coupling for both transmitting and receiving, as in Harley. This
modification would result in a simpler and less costly design because fewer
components would be needed to achieve similar functionality.

Additionally, a POSITA would be motivated to modify Kremin in view of
Harley. As discussed in my Appendix B2, Kremin and Harley describe similar
technologies and address similar problems. Both describe styluses used to
communicate with a touch sensor of a device, and both use capacitive
coupling, synchronization, and modulation/demodulation. Ex. 1003, Appx.
B2. Kremin discloses a stylus for synchronizing and modulating data into a
stylus transmit signal. Ex. 1009, q[0104]. The data to be modulated and
transmitted may include, for example, data received from a force sensor. /d.
at 49[0104]&[0109]. A synch mod block modulates the data using various
modulation techniques. /d. at [0110]. Similarly, Harley describes a stylus that
can act as a drive and/or sense element in a capacitive touch system. Ex. 1021
at 1:5-7. The stylus of Harley includes an electrode at its tip and powered
circuitry coupled to the electrode and configured for capacitively coupling the
electrode with a capacitive touch sensor panel. Ex. 1021 at Abstract. The

powered circuitry can include drive circuitry configured to output a drive
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voltage at the electrode and/or sense circuitry configured to sense a voltage
received at the electrode. Id. A POSITA would have been motivated to modify
the technology of Kremin based on Harley for one or more obvious benefits,
such as implementing a simplified design and saving costs. While the stylus
of Kremin uses capacitive coupling for sending data to the touch sensor/host,
Kremin discloses, in an embodiment, inductive coupling to send data from the
touch sensor/host to the stylus®. By contrast, Harley use capacitive coupling
for both sending and receiving data. A POSITA would modify the stylus of
Kremin to use capacitive coupling for both sending and receiving signals, and
this modification would result in a simpler and less costly implementation.
IX. First Ground for Invalidity: The Challenged Claims are obvious over

Kaneko in view of Vuppu and the knowledge of a person having ordinary skill
in the art.

93. It is my opinion that all Challenged Claims are obvious over Kaneko in view

of Vuppu and the knowledge of a person having ordinary skill in the art.

® Kremin contemplates different methods for communication from the host device to the
stylus. For example, Kremin discloses that in an embodiment, the system further includes a
transmitter to wirelessly transmit the synchronization signal from the processing device to the
stylus. Kremin 9 [0048]. In some embodiments, the transmitter may include a magnetic antenna
to inductively transmit the synchronization signal to the stylus where the antenna is disposed
around the outer edges of the capacitance sense array. Id. See also Kremin § [0090]. See also
FIG. 13 and limitations 1[c2] and 1[c3] below. A POSITA would understand that wireless
transmission includes capacitive coupling, where no physical wires are used. As discussed
above, capacitive coupling requires the use of an electrode at the tip. Thus, a POSITA would
understand the disclosure in Kremin alone to contemplate one or more electrodes in the stylus to
receive and transmit signals.
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Appendix Al is a claim chart detailing my invalidity analysis in relation to
Kaneko and Vuppu, including the rationale and motivation to combine the
references.

Second Ground for Invalidity: The Challenged Claims are further

obvious over Kaneko in view of Vuppu, Cao, and/or King-Smith.

94.

XI.

It is my opinion that all Challenged Claims are further obvious over Kaneko
in view of Vuppu, Cao, and/or King-Smith. Appendix A2 further details my
invalidity analysis on obviousness grounds over Kaneko as modified by
Vuppu, Cao, and/or King-Smith, including the rationale and motivation to
combine the references.

Third Ground for Invalidity: The Challenged Claims are further obvious

over Kaneko in view of Harley.

95.

It is my opinion that all Challenged Claims are further obvious over Kaneko
in view of Harley. Appendix A3 further details my invalidity analysis on
obviousness grounds over Kaneko in view of Harley, including the rationale

and motivation to combine the references.

XII. Fourth Ground for Invalidity: The Challenged Claims are further
obvious over Kaneko in view of Harley, Cao, and/or King-Smith.

96.

It is my opinion that all Challenged Claims are further obvious over Kaneko

in view of Harley, Cao, and/or King-Smith. Appendix A4 further details my

invalidity analysis on obviousness grounds over Kaneko as modified by

Harley, Cao, and/or King-Smith, including the rationale and motivation to
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combine the references.

XIII. Fifth Ground for Invalidity: The Challenged Claims are anticipated by
Kremin and/or obvious over Kremin in view of the knowledge of a person
having ordinary skill in the art.

97.

It is my opinion that all Challenged Claims are anticipated over Kremin or
obvious over Kremin in view of the knowledge of a person having ordinary
skill in the art. Appendix B1 is a claim chart detailing my invalidity analysis

in relation to Kremin on both anticipation and obviousness grounds.

XIV. Sixth Ground for Invalidity: The Challenged Claims are further obvious
over Kremin in view of Harley.

98.

XV.

It is my opinion that all Challenged Claims are further obvious over Kremin
in view of Harley. Appendix B2 further details my invalidity analysis on
obviousness grounds over Kremin as modified by Harley, including the
rationale and motivation for combining the references.

Conclusion

In signing this declaration, I recognize that the declaration will be filed as
evidence in a contested case before the Patent Trial and Appeal Board of the
United States Patent and Trademark Office. I also recognize that I may be
subject to cross examination in the case and that cross examination will take
place within the United States. If cross examination is required of me, I will
appear for cross examination within the United States during the time allotted
for cross examination.
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99.

I hereby declare that all statements made herein of my own knowledge are
true and that all statements made on information and belief are believed to be
true; and further that these statements were made with the knowledge that
willful false statements and the like so made are punishable by fine or
imprisonment, or both, under Section 1001 of Title 18 of the United States

Code.

Executed this 17th day of September, 2025.

Respectfully submitted,

/\AU Jie —

Nabil J. Sarhan, Ph.D.
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Example Disclosures in Prior Art

Figure 1 of Vuppu

Claim 1
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