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I. Introduction

I, Ricardo Valerdi, Ph.D., declare as follows:

1. I have been retained on behalf of Shenzhen Qianfenyi Intelligent
Technology Co., Ltd. (“Petitioner”) for the above-captioned Inter Partes Review
proceeding to provide my expert opinions and expert knowledge. I understand that
this proceeding involves U.S. Patent No. 10,108,277 (“the *277 patent”), titled
“Coordinate input device, and pen-shaped position indicator,” and that the 277
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, 7-12, 14-18,
and 20-24 of the *277 patent (the “Challenged Claims™).

2. In preparing this declaration, I have reviewed and am familiar with all
the references cited herein. I have reviewed and am familiar with the *277 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.

3. The *277 patent describes a pen-shaped position indicator for a
coordinate input device that uses capacitive sensing to detect tilt angles based on
the positional differences between multiple electrodes of the pen.

4. I am familiar with the technology described in the ’277 patent and the

state of the art as of the 277 patent’s earliest claimed priority date of February 5,
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2010 (Japanese Application No. 2010-024858), and its U.S. filing date of February
18,2016 (U.S. Application No. 15/047,013).

5. I have been asked to provide my independent technical review,
analysis, insights, and opinions regarding the *277 patent and the references that
form the basis for the grounds set forth in the Petition for /nter Partes Review of
the 277 patent.

II. Qualifications

6. A copy of my Curriculum Vitae is submitted as Exhibit 1003 in this
proceeding. It includes details of my education, employment, and professional
credentials. Further experience with styluses, touchscreen devices, capacitive
sensing, and related technologies is discussed below.

7. I am currently a Full Professor, with tenure, at the University of
Arizona in the Department of Systems & Industrial Engineering. Previously, I was
on the faculty at the Massachusetts Institute of Technology in Cambridge, MA and
was a Visiting Professor at the United States Military Academy in West Point, NY.

8. I received a Bachelor of Science degree in Electrical Engineering
from the University of San Diego, a Master’s degree in Systems Architecture and
Engineering from the University of Southern California, and a Ph.D. in Industrial
and Systems Engineering from the University of Southern California.

9. My industry experience includes a variety of engineering roles at

Motorola (in the wireless communications division) and SpaceX (in the space
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rocket production department). My experience at Motorola included the
development of data systems connected via wireless communication networks.
This involved technologies described in the *277 patent including coherent
interconnect fabrics and chip-level communication systems.

10. I am a Senior Member of the Institute of Electrical and Electronics
Engineers (IEEE), the largest engineering professional society in the world. I have
received numerous awards for my research, including the Frank Freiman Award
for Lifetime Achievement in Cost Estimation and Parametric Modeling (the
highest award given by the International Cost Estimating & Analysis Association),
the Distinguished Visiting Fellowship at the Royal Academy of Engineering
(United Kingdom), and the Distinguished Outreach Professor Award at the
University of Arizona. I have also been elected as a Foreign Member of the
Mexican Academy of Engineering. I have received best paper awards in the
Defense Acquisition Research Journal, Conference on Predictive Models in
Software Engineering, and Symposium of the International Council on Systems
Engineering.

11. I have over 100 publications in journals, magazines, and conferences
relating to a broad range of technologies including the design of military weapon
systems, maintenance models for nuclear weapons arsenal, and testing of

autonomous systems. My work includes evaluating component-level performance
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and integration challenges—skills directly applicable to understanding interconnect
architectures and system-on-chip (SoC) designs central to the 277 patent.

12. A few of my research projects of at most relevance to the technology
at issue here include the following: (1) the development of a taxonomy and
ontology for expeditionary cyber systems applied to cognitive radio, which was
funded by the Office of Naval Research in collaboration with Army Research
Laboratory, which involved complex embedded system architectures and sensor
data processing; and (2) Dynamic Data Driven Applications Systems, funded by
the U.S. Air Force Office of Scientific Research in collaboration with Oak Ridge
National Laboratory. My background in electrical engineering and systems
architecture qualifies me as an expert in embedded systems, hardware-software
integration, signal processing, and performance modeling—areas that intersect
with the technologies described in the patent °277, particularly capacitive sensing
and electrode design.

13. I have testified in a number of cases, both at trial and by deposition.
My time is billed at a rate of $700 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.

III. My Understanding of Legal Principles

14. I understand that the Petitioner must demonstrate by a preponderance

of the evidence that the Challenged Claims are unpatentable. [ understand that the
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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.

15. 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.

16. I understand that my analysis requires an understanding of the scope
of the ’277 patent claims and that the disclosures of the *277 patent and the prior
art are judged from the perspective of a person of ordinary skill in the art
(“POSITA”) at the time of the purported invention. For the purposes of this
declaration, I have been instructed to consider the earliest claimed priority date for
the *277 patent to be February 5, 2010, and my analysis is based on the perspective
of a POSITA as of that date.

17. 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.
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18. I understand that a claim is unpatentable if it is anticipated or obvious.
I understand that anticipation of a claim requires that every element of a claim 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.

19. 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.

20. 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
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scope and content of the prior art; (2) the level of ordinary skill in the art; (3) the
differences between the claimed invention and the prior art; and (4) any objective
indicia of non-obviousness.

21. 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.

22. I understand that a reference may be relied upon for all that it teaches,
including uses beyond its primary purpose. [ 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.

23. I further understand that whether there is a reasonable expectation of

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

conclusion of obviousness, including:

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

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

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

Applying a known technique to a known device (method, or
product) ready for improvement to yield predictable results;
“Obvious to try” — choosing from a finite number of identified,
predictable solutions, with a reasonable expectation of success;
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

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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24. 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 and does not rely on
hindsight.

25. 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 not currently aware of any such objective considerations of non-
obviousness having a nexus to the claims at issue in this proceeding.

26. 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. I understand
that a reference is 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

problem, or if the reference is reasonably pertinent to the problem faced by the
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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.

IV. Overview of the ’277 Patent

27. The *277 patent is titled “Pointer, Position Detection Apparatus and
Position Detection Method.” It relates to systems for detecting the position of a
pen-shaped pointer on a coordinate input surface, as well as additional information
such as pressure and tilt. The purported invention aims to improve the precision
and range of input data captured from a pointer in a capacitive-based system using
electrostatic coupling. See, e.g., Ex. 1001, at Abstract; 2:1-27; see also id. at Figs.

1,2,5,and 19.
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FIG.19 6,

28. The disclosed pointer includes multiple electrodes, including a first
electrode 20 and a second electrode 21, which transmit different signals used for
position and pressure detection. /d. at 12:47-53; see also id. at Fig. 2 supra. Each
electrode is electrically connected to a signal production circuit and transmits a
distinguishable code signal, such as C1 or C2, toward the coordinate input surface.
1d.; see also id. at 13:1-18. The sensor surface receives these signals as
electrostatic inputs. /d. at Abstract; 1:23-26; 13:5-18. A correlation matching
circuit in the position detection apparatus identifies signal peaks to determine both
the pointer’s position and attributes such as pressure. Id. at 13:15-67; see also id.

at Fig. 10C.
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29. Signal differences between electrodes are associated with particular
attributes of the pen’s interaction with the sensor. For example, time differences
between transmissions of codes C1 and C2 can be used to detect pressure. /d. at
13:60—14:51. In other embodiments, electrodes are positioned around the pen’s
axis to transmit distinguishable signals such that the system can detect tilt
(inclination) and rotation angle based on differences in received signal intensities.
Id. at 21:63-22:57; see also id. at Fig. 19 supra.

30. The position detection apparatus includes a correlation matching
circuit comprising a first correlator and a second correlator, each configured to
detect one of the transmitted codes. /d. at 13:15-35; see also id. at Figs. 5 supra,
6-7. The first correlator calculates a correlation value between the received signal
and a code corresponding to C1, while the second correlator performs the same

function for C2. Id. at 13:19-35. By identifying correlation peaks in each signal,
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the system determines the pen’s position and other attributes. /d. at 13:36—14:10.
Pressure, for example, is derived from the time difference between the two
correlation peaks. Id. at 14:11-27. Additional attributes such as tilt and rotation
angle can also be determined based on the configuration of the detection system

and signal response patterns. /d. at 22:4-20; see also id. at Fig. 19 supra.
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31. As further shown in Figure 19, when the pointer is tilted or rotated
relative to the sensor surface, the spatial distance between each electrode and the
surface changes. These variations alter the capacitive coupling strength between
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each electrode and the sensor, leading to measurable differences in received signal
levels. The system uses these differences to estimate the inclination and, in some
embodiments, the rotation angle of the pen (e.g., r, 0, or @). Id. at 22:4-23:4; 24:5—
25:15; see also id. at Fig. 19 supra.

32. The 277 patent further describes techniques for distinguishing signals
emitted from different electrodes, such as using different signal types (e.g., phase
shift keying (PSK) or frequency shift keying (FSK)) or applying intentional timing
offsets to allow independent processing. Id. at 13:59-14:51; 15:20-34.

33. The 277 patent also describes alternative signal production
architectures, including use of an integrated circuit with FSK modulators and, in
some embodiments, read-only memory (ROM) storing pre-modulated codes,
which allows the device to transmit signals without real-time modulation overhead.
These systems may include a coil and excitation signal arrangement to power the
signal generation components. Such configurations enable generation of distinct
signals for detecting attributes such as position and inclination. /d. at 21:1-12;
21:32-22:20.

V.  Challenged Claims

34, I have reviewed the claims of the *277 patent. I understand that the
Petition challenges claims 1-5, 7-12, 14-18, and 20-24. These claims generally

relate to a coordinate input system that determines the tilt angle of a position
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indicator (e.g., stylus or pen) using multiple electrodes on the pen and differential
signal strength measurements.

35. For clarity, I have broken down the challenged independent and
dependent claims into individual elements and labeled them with bracketed
identifiers. These bracketed labels (e.g., “1[a]”) are used throughout this
declaration for ease of reference.

Claim 1

1[pre] — “A pen-shaped position indicator configured to capacitively couple
with a sensor surface, the pen-shaped position indicator comprising:”

1[a] — “a pen-shaped body having a pen-tip portion;”

1[b] — “a first electrode arranged at a first position of the pen-tip portion;”
I[c] — “a second electrode arranged at a second position of the pen-tip
portion different from the first position, the second position being off an axis
of the pen-shaped position indicator;”

1[d] — ““a signal production circuit configured to generate first and second
signals that are distinguishable from each other; and”

1[e] — “conductive lines extending between the signal production circuit and
the first and second electrodes, respectively,”

1[f] — “wherein the first and second signals generated by the signal
production circuit, in operation, are transmitted to the first and second

electrodes via the conductive lines;”
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1[g] — “wherein the first and second electrodes are configured to form first
and second capacitive relationships with the sensor surface, respectively, to
generate detection signals in the sensor surface based on which angle
information of the pen-shaped position indicator is obtainable.”

Claim 2

2[pre] — “The pen-shaped position indicator according to claim 1,”

2[a] — “wherein the first and second electrodes are arranged at the first and
second positions that are different along the axis of the pen-shaped position
indicator.”

Claim 3

3[pre] — “The pen-shaped position indicator according to claim 1,”

3[a] — “wherein the second electrode comprises plural electrode pieces
arranged to surround the axis of the pen-shaped position indicator.”

Claim 4

4[pre] — “The pen-shaped position indicator according to claim 1,”

4[a] — “wherein the first and second electrodes are arranged to surround the
axis of the penshaped position indicator.”

Claim 5

5[pre] — “The pen-shaped position indicator according to claim 1,”

5[a] — “wherein the angle information is a tilt angle of the pen-shaped

position indicator relative to the sensor surface.”
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Claim 7

T[pre] — “The pen-shaped position indicator according to claim 1,”

7[a] — “wherein the first and second signals are different in type from each
other.”

Claim 8

8[pre] — “The pen-shaped position indicator according to claim 1,”

8[a] — “wherein the first and second signals are of the same type but have a
time difference from each other.”

Claim 9

9[pre] — “The pen-shaped position indicator according to claim 1, further
comprising:”

9[a] — “a coil configured to receive an excitation signal; and”

9[b] — “a power generation circuit configured to generate a drive voltage
based on the excitation signal;”

9[c] — “wherein the drive voltage is supplied to the signal production circuit
to generate the first and second signals.”

Claim 10

10[pre] — “A pen-shaped position indicator configured to capacitively couple
with a sensor surface, the pen-shaped position indicator comprising:”

10[a] — “a pen-shaped body having a pen-tip portion;”
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10[b] — “first and second electrodes arranged near the pen-tip portion to
surround an axis of the pen-shaped position indicator; and”

10[c] — “a signal production circuit configured to generate first and second
signals that are distinguishable from each other; and”

10[d] — “conductive lines extending between the signal production circuit
and the first and second electrodes, respectively,”

10[e] — “wherein the first and second signals generated by the signal
production circuit, in operation, are transmitted to the first and second
electrodes via the conductive lines;”

10[f] — “wherein the first and second electrodes are configured to form first
and second capacitive relationships with the sensor surface, respectively, to
generate detection signals in the sensor surface based on which angle
information of the penshaped position indicator is obtainable.”

Claim 11

11[pre] — “The pen-shaped position indicator according to claim 10,”

11[a] — “wherein the pen-tip portion includes a conductive pen tip, to which
the signal production circuit transmits a signal via a conductive line.”
Claim 12

12[pre] — “The pen-shaped position indicator according to claim 10,”

12[a] — “wherein the angle information is a tilt angle of the pen-shaped

position indicator relative to the sensor surface.”
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Claim 14

14[pre] — “A method of detecting angle information of a pen-shaped position
indicator, the method comprising:”

14[a] — “forming a first capacitive relationship between a sensor surface and
a first electrode, which is arranged at a first position of a pen-tip portion of
the pen-shaped position indicator and is supplied with a first signal
generated by a signal production circuit and transmitted via a first
conductive line in the pen-shaped position indicator;”

14[b] — “forming a second capacitive relationship between the sensor surface
and a second electrode, which is arranged at a second position of the pen-tip
portion different from the first position and off an axis of the pen-shaped
position indicator and is supplied with a second signal generated by the
signal production circuit and transmitted via a second conductive line in the
pen-shaped position indicator, wherein the second signal is distinguishable
from the first signal; and”

14[c] — “detecting angular information of the pen-shaped position indicator
based on the first and second capacitive relationships.”

Claim 15

15[pre] — “The method according to claim 14,”

15[a] — “wherein the first and second electrodes are arranged at the first and
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second positions that are different along the axis of the pen-shaped position
indicator.”

Claim 16

16[pre] — “The method according to claim 14,”

16[a] — “wherein the second electrode comprises plural electrode pieces
arranged to surround the axis of the penshaped position indicator.”

Claim 17

17[pre] — “The method according to claim 14,”

17[a] — “wherein the first and second electrodes are arranged to surround the
axis of the pen-shaped position indicator.”

Claim 18

18[pre] — “The method according to claim 14,”

18[a] — “wherein the angle information is a tilt angle of the pen-shaped
position indicator relative to the sensor surface.”

Claim 20

20[pre] — “The method according to claim 14,”

20[a] — “wherein the first and second signals are different in type from each
other.”

Claim 21

21[pre] — “The method according to claim 14,”
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21[a] — “wherein the first and second signals are of the same type but have a
time difference from each other.”

Claim 22

22[pre] — “A method of detecting angle information of a penshaped position
indicator, the method comprising:”

22[a] — “forming first and second capacitive relationships between a sensor
surface and first and second electrodes, respectively,”

22[b] — “wherein the first and second electrodes are arranged near a pen-tip
portion of the pen-shaped position indicator to surround an axis of the pen-
shaped indicator, and”

22[c] — “wherein the first and second electrodes are supplied with first and
second signals generated by a signal production circuit via first and second
lines, respectively, wherein the first and second signals are distinguishable
from each other; and”

22[d] — “detecting angular information of the pen-shaped position indicator
based on the first and second capacitive relationships.”

Claim 23

23[pre] — “The method according to claim 22, comprising:”

23[a] — “forming a capacitive relationship between the sensor surface and
the pen-tip portion including a conductive pen tip, to which a signal is

supplied from the signal production circuit.”
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Claim 24

24[pre] — “The method according to claim 22,”

24[a] — “wherein the angle information is a tilt angle of the pen-shaped
position indicator relative to the sensor surface.”

VI. Level of Ordinary SKill in the Art

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

37. The art of the 277 patent relates to stylus-based coordinate input
systems that employ capacitive sensing techniques to detect both contact position
and tilt angle based on the output of multiple electrodes arranged along a pen-
shaped position indicator.

38. The types of problems addressed by the *277 patent include: detecting
pen tilt in a cost-effective and accurate manner; improving stylus design for
capacitive sensing without significantly increasing system complexity; and
avoiding reliance on auxiliary components (e.g., inertial sensors or optical

elements) for tilt angle detection.
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39. The prior art references analyzed in this declaration include U.S.
Patent No. 5,798,756 to Yoshida (“Yoshida”), Japanese Patent Publication No.
H10-11206 to Ikeda (“Ikeda”), and U.S. Patent No. 5,736,980 to Iguchi (“Iguchi”).
These shorthand names are used throughout the remainder of this declaration for
clarity.

40. The technology described in the 277 patent relates to and attempts to
build on prior techniques in capacitive input sensing, waveform modulation,
electrode layout, and signal strength measurement. Many prior art references,
including Yoshida, Ikeda, and Iguchi, reflect the state of the art in stylus design
and capacitive coupling, indicating an incremental yet technically precise evolution
of input detection methods.

41. In my opinion, a person of ordinary skill in the art (“POSITA”) as of
February 5, 2010 (the earliest claimed priority date of the *277 patent) would have
had:

o At least a bachelor’s degree in computer engineering, electrical
engineering, or similar,

o And at least two years of experience working with computing
systems and their interaction/communication with other
devices, or an advanced degree in electrical engineering,

computer engineering, or the like.
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42. Such a person would have been familiar with signal processing
concepts, electrode design, circuit layout, time-domain or phase-based signal
differentiation, and the use of stylus input devices for user interface control in
computing systems.

VII. Summary of Prosecution History

43. The application that issued as the *277 patent, U.S. Application No.
15/047,013, was filed on February 18, 2016, and is a continuation of U.S.
Application No. 14/542,438, filed on November 14, 2014, which is a continuation
of U.S. Application No. 12/877,780, filed on September 8, 2010. The 277 patent
issued on October 23, 2018, and is assigned to Wacom Co., Ltd. The application
also claims foreign priority to Japanese Application No. 2010-024858, filed
February 5, 2010. Ex. 1001 (°277 patent); Ex. 1002 (prosecution file history of
’277 patent).

44, On May 4, 2016, the Examiner issued a Non-Final Office Action
rejecting claims 1-23 under pre-AIA 35 U.S.C. § 103(a) over Katsurahira (US

2005/0128191) in view of Fujioka (US 4,725,978) and Fukushima (US

2003/0142073).
45. On August 4, 2016, the Applicant filed an Amendment and Remarks.
46. On November 30, 2016, the Examiner issued a Final Rejection,

maintaining the § 103(a) rejections.
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47. On February 9, 2017, the Applicant filed a Request for Continued
Examination (RCE) with further remarks and amendments.

48. On July 26, 2017, the Examiner issued a second Non-Final Office
Action, maintaining the § 103(a) rejections over Katsurahira, Fujioka, and
Fukushima, and introducing Zhang (US 2004/0246877).

49. On August 25, 2017, the Applicant submitted an Amendment and
Request for Reconsideration.

50. On December 12, 2017, the Examiner issued a Final Rejection,

continuing to reject the claims under § 103(a).

51. On January 5, 2018, the Applicant filed a Response After Final
Action.
52. On May 30, 2018, the Applicant and Examiner conducted an

Applicant-Initiated interview.

53. On June 21, 2018, the Examiner issued a Notice of Allowability.

54. The ’277 patent issued on October 23, 2018. None of the art cited in
the current IPR petition, including Yoshida, Ikeda, or Iguchi, was cited by the
Examiner or discussed during prosecution (see Section VIII, infra).

VIII. Teachings of the Prior Art and Applied References

55. My prior art analysis relies primarily on three references as shown in
the table below, in addition to my knowledge and the background discussed herein.

Each of these references describes stylus-based systems using capacitive
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techniques, multiple electrodes, and differential signal analysis to obtain position

and/or angle data. These references, individually and in combination, address the

technical challenge of accurately detecting the angular orientation of a pen-shaped

position indicator using capacitive techniques, without the need for mechanical

Sensors.
Reference Inventor(s) Filing Date Issue/li;lzl:catlon
U.S. Patent No. | Yasuhiro Yoshida,
5,798,756 Kengo Takahama, and | May 14, 1996 August 25, 1998
(“Yoshida”) Takao Tagawa
Y oshinori Iguchi,
U.S. Patent No. | Katsumi Hirano,
5,736,980 Tomohiko Nishimura, | April 11, 1996 April 7, 1998
(“Iguchi™) Kunio Hiromoto, and

Kazuyoshi Nomiya

Japanese Patent

Application
Publication No. | Kensei Ikeda June 26, 1996 January 16, 1998
H10-11206
(“Ikeda”)
56. In my opinion, a POSITA would have recognized the relevance of

these references to the field of capacitive stylus input systems and understood them

as part of the common design landscape at the time.

57. None of the above prior art references were before the examiner

during the prosecution of the *277 patent.

A. Yoshida (U.S. Patent No. 5,798,756) (Ex. 1005)
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58. Yoshida is titled “Position Indicating Apparatus,” was filed on May
14, 1996, and issued on August 25, 1998. I understand that Yoshida is prior art to
the *277 patent.

59. Yoshida addresses limitations in stylus positional detection by using
multiple, spatially separated electrodes to produce distinguishable capacitive
signals. Yoshida discloses a capacitive stylus system in which a pen-shaped
position indicator interacts with a sensor surface using spatially separated
electrodes. In one embodiment, the stylus includes a rod-shaped inner electrode

(604b) and a megaphone-shaped outer electrode (604a) arranged coaxially with the

Fig.6A
607 603 603a
. ’ \ ) 604a

{
603b 604b

inner electrode. See Ex. 1005, Figs. 2 and 6A, 19:66-20:3, 26:19-37; see also id.
Fig. 26. These electrodes are driven by signals that are opposite in phase,
producing electric fields that are capacitively coupled with the sensor surface of a

tablet. Id. at 26:19-37; 27:13-25.

28

Petitioner Shenzhen Qianfenyi Intelligent Technology Co., Ltd.
Exhibit 1008 Page 31



Fig.26

2602

60. The capacitive interaction between the stylus electrodes and the tablet
1s processed by differential amplification circuits to determine the position of the
stylus relative to the sensor surface. For example, Yoshida describes how electrode

placement at different axial positions (e.g., inner electrode 502 and outer electrode
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510 in Fig. 29) can result in signal variations that correlate with stylus tilt relative
to the tablet surface. /d., Fig. 29, 28:3-25. A POSITA would have understood that
such axial separation and corresponding signal variations align with the *277
patent’s recitation of first and second electrodes forming separate capacitive
relationships with the sensor surface to generate detection signals from which

angular information is obtainable.

Fig 29

!
sor 90 909 901 sop

505a

- |
. l

T

61. Yoshida further explains that these detection signals are
distinguishable from each other by virtue of their phase relationship, enabling the
tablet to differentiate signals from different electrodes. Ex. 1005, 26:25-37. In
addition, Yoshida describes embodiments where a rotational electric field is
generated using plural electrodes (e.g., detection electrode D1), such that the
reported coordinate is substantially invariant to pen roll. /d., 8:66-9:11; 26:36-48;

57:1-20; see also id. Fig. 28. A POSITA would have recognized that this
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architecture necessarily considers the effects of pen posture, including inclination
and roll, because posture alters the distribution of electric field lines and the

effective gaps to the sensor surface.

Fig.28

D1

62. Yoshida demonstrates how electrode design choices, such as the use
of a ring-shaped coordinate detection electrode, directly relate to tilt detection and
compensation. When a stylus is held vertically above a ring electrode, the electric
field lines from the pen tip to the ring are distributed symmetrically around the
axis, producing a uniform maximum capacitance. As the pen tilts, this symmetry is
broken: one side of the ring is closer to the pen tip, increasing field density and
effective coupling area, while the opposite side decreases. The overall capacitance

to the ring varies in a predictable way with tilt angle. A ring electrode provides an
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integrated 360° response that is more informative than a single point electrode,
which would only measure local proximity and confound tilt with lateral
displacement. By comparing the ring’s signal with other electrodes (such as
orthogonal X and Y strips), the system can distinguish tilt magnitude from x—y
position. In this way, Yoshida’s architecture shows that capacitive-coupling
schemes are inherently sensitive to pen posture, and that the design must either
compensate for or exploit angle information to maintain stable positional accuracy.
B. Ikeda (Japanese Patent Application Publication No. H10-11206) (Ex.
1006)

63. Ikeda is titled “Coordinate Input Apparatus and Position Indicator”
and was filed on September 5, 1996. Ikeda published on January 16, 1998. I
understand that Ikeda is prior art to the *277 patent.

64. Ikeda addresses the challenge of detecting both position and angular
orientation in a pen-shaped position indicator without using mechanical sensors,
which can increase cost, complexity, and wear.

65. Ikeda discloses a capacitive coordinate input system in which the
position indicator is configured with multiple electrodes for detecting tilt angles. In
one embodiment, Ikeda describes a first electrode arranged at the tip of the pen and
a second ring-shaped electrode on the pen body, enabling detection of angular
information based on differences in capacitance between the electrodes and a tablet

sensor surface. Ex. 1006, 99 [0005]-[0007]; see also id., Figs. 1 and 3. A POSITA
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would have recognized that this arrangement discloses first and second electrodes
forming distinct capacitive relationships with the sensor surface to generate

detection signals from which angular information can be derived.

[Fig 1]
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66. Ikeda explains that the detection system digitizes and stores signals
from the tip and body electrodes, enabling them to be separated and independently
processed. Id., 9 [0009]-[0012]; see also id., Fig. 3. By comparing these digitized
signals, the system determines the tilt angle of the pen relative to the tablet. A
POSITA would have understood that such separation and comparison of electrode
outputs is supplying distinguishable signals to multiple electrodes for angle
detection.

67. Ikeda further teaches calculating tilt angle using the relation COS 0 =
O/P, where O is a reference dimension and P is the measured dimension. /d.,
[0013]. The device uses this relation to determine whether the tilt exceeds a
threshold angle and to control whether coordinate input is accepted. Id., § [0014];

see also id., Fig. 5.

[Fig 5]
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68. Ikeda also notes that variations are possible, such as fixing the tip
electrode while moving the body electrode to achieve joystick-like functionality.
1d., 99 [0015]-[0016]. A POSITA would have appreciated that these variations
confirm the broader applicability of Ikeda’s multi-electrode approach to systems
providing both coordinate and orientation input.

C. Iguchi (U.S. Patent No. 5,736,980) (Ex. 1007)

69. Iguchi is titled “Position Detecting System and Position Indicator”
and was filed on April 11, 1996. Iguchi issued on April 7, 1998. I understand that
Iguchi is prior art to the *277 patent.

70. Iguchi addresses the problem of accurately detecting pen tilt and
rotation using capacitive techniques without relying on mechanical sensors,
enabling more precise input for applications such as handwriting and drawing.

71. Iguchi discloses a position detecting system in which a pen-shaped
position indicator is capacitively coupled to a sensor surface and includes multiple
electrodes for positional and angular detection. In certain embodiments, Iguchi
describes the use of electrode arrangements and signal processing to determine the
inclination or tilt of the pen relative to the sensor plane. See, e.g., Ex. 1007, Figs.

26a, 26b, 27c, 29a, 29b; 15:38-52, 17:24-45.
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FIG. 26a FIG. 26b
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FIG. 29a FIG. 29b
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72. In one embodiment, Iguchi shows inner and outer electrodes arranged
coaxially near the pen tip, where changes in the capacitive coupling pattern with
the tablet can be analyzed to determine tilt direction and magnitude. /d., Figs. 26a
and 26b; 15:38-52. The capacitive signal strength received at different sensor
electrodes varies with tilt angle, allowing angle detection without mechanical
gimbals or additional sensors.

73. Iguchi also teaches using separate electrode pairs arranged
circumferentially around the axis of the pen to enable rotation angle detection. The
relative amplitudes and phases of signals from these electrodes, when compared,

provide an indication of rotational orientation about the pen axis. /d., Fig. 27¢;
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17:24-45. This technique would have offered a known and predictable way to
capture rotation data in multi-electrode stylus designs.

74. In addition, Iguchi describes modulating the signals applied to
different electrodes, such as by varying timing, phase, or waveform, so that their
respective capacitive couplings can be independently resolved at the tablet side.
1d., Figs. 29a and 29b; 18:14-36. This separation of signals enables accurate
calculation of both positional and angular information from the same set of
electrodes.

75. Iguchi further explains that these angular detection techniques can
operate in real time in conjunction with conventional coordinate detection,
providing both position and orientation data from a single pen-shaped position
indicator. /d. at 15:38-52, 17:24-45, 18:14-36. This integration allows for more
precise input in applications such as handwriting recognition, drawing, and CAD,
where pen tilt and rotation affect the rendered output.

76. A POSITA would have recognized that combining Iguchi’s real-time
angular detection techniques with Yoshida’s electrode configuration would have
been straightforward and yielded predictable improvements in stylus performance
without altering the underlying capacitive detection principles.

D. Known Techniques in Stylus Technology
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77. As of the earliest claimed priority date of the *277 patent, a person of
ordinary skill in the art would have been familiar with a wide variety of techniques
and components used to design stylus-based input systems.

78. Both passive and active styluses were well known. Passive styluses
typically relied on conductive contact to simulate a finger on a capacitive
touchscreen, while active styluses included internal electronics, signal generation
components, and communication circuits for transmitting more detailed stylus state
information such as pen ID, button status, pressure, or angle.

79. A POSITA would have been aware of capacitive stylus systems that
used multiple electrodes to provide more detailed position information or angle
estimation based on spatially varied signal interactions with a tablet sensor array.

1. Early Patent Disclosures Addressing Stylus Tilt Detection and
Correction

80. U.S. Patent No. 3,873,770 to loannou (“loannou,” Ex. 1011) was filed
March 21, 1974 and issued March 25, 1975, decades before Yoshida, Ikeda, and
Iguchi.

81. Ioannou discloses a system for digitizing graphic data using a stylus
and a tablet grid and specifically teaches “means are provided for detecting stylus
tilt and variations in h and to compensate for position errors.” Ex. 1011, [57]

Abstract. loannou explains that tilt produces changes in the positive and negative
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peaks of the coil’s impulse envelope and sets out mathematical relations describing
how tilt angle affects positional error. /d., 7:65-8: 40.

82. Ioannou further describes compensating for tilt-induced errors by
calculating a correction quantity based on envelope peaks and stylus geometry,
including an error correction AX = Z-tan(0). Id., 8:15-67. The patent also provides
circuit implementations with peak detectors, ramp generators, and correction
counters for automatically adjusting the position measurement. /d., 9:55-10:65.

83. In my opinion, loannou (Ex. 1011) demonstrates that as early as the
1970s the art had recognized stylus tilt as a source of positional error and disclosed
mathematical models and electronic circuitry for tilt detection and compensation.
This illustrates that tilt detection was a long-standing engineering problem that had
been studied for decades before the *277 patent. Such disclosures provide
important context for why a POSITA would have viewed later refinements,
including the tilt-detection techniques of Yoshida, Ikeda, and Iguchi, as natural
developments that could be combined to improve stylus accuracy.

84. U.S. Patent No. 4,939,318 to Watson (“Watson,” Ex. 1012) was filed
November 6, 1989 and issued July 3, 1990, several years before Yoshida, Ikeda,
and Iguchi.

85. Watson expressly addresses the problem of pen tilt in digitizer tablets.
Watson discloses a method of detecting pen tilt in an electromagnetic induction

system “which does not require changing the physical construction of the pen or
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tablet.” Ex. 1012, 3:29-33. Specifically, Watson calculates tilt by interpolating the
zero-crossing point of the stylus signal and then using voltage values from grid
wires immediately adjacent on either side of that point to compute a tilt correction
factor. Id., [57] Abstract; 3:45—4:24.

86. Watson discloses that tilt is determined by comparing voltage values
AP and AN derived from interpolation of wires adjacent the zero crossing, and
computing a parameter T, defined as:

T=(AP—AN) / (AP+AN)
where T 1s “a number roughly proportional to the pen tilt.” Ex. 1012, 5:4-6:15.
This correction is then applied to the interpolated pen position to compensate for
tilt error. /d.

87. Watson also explains that earlier methods, such as Ioannou (U.S.
3,873,770), relied on waveform peaks several wires away from the data point and
failed to operate near tablet edges. Ex. 1012, 2:35-55. Watson improves upon such
methods by using only adjacent wire voltages, which enables tilt correction up to
the edges of the active area. /d., 5:1-14.

88. In my opinion, Watson (Ex. 1012) illustrates that by 1990 the art had
already developed practical algorithms for detecting and correcting stylus tilt. This
reference shows that tilt detection was a long-recognized problem, that engineers
had devised multiple solutions, and that refinements continued through the 1990s.

These teachings confirm that tilt detection was well understood long before the
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’277 patent, and they provide important context for why a POSITA would have
been motivated to combine later approaches, such as Yoshida with Ikeda or Iguchi,
to refine stylus tilt measurement.

89. U.S. Patent No. 5,239,489 to Russell (“Russell,” Ex. 1013) was filed
May 6, 1991 and issued August 24, 1993, several years before Yoshida, Ikeda, and
Iguchi.

90. Russell discloses a digitizer tablet that estimates both the position and
the angular orientation (tilt) of a stylus relative to the sensing plane. Ex. 1013, [57]
Abstract. The tablet includes coil arrays and a processor that measures induced
signals, derives zero-crossing estimates for position, and applies weighting
functions to refine those estimates. /d., 3:30-46; 6:15-35.

91. Russell teaches a tilt estimator that centers a second weighting curve
on the refined position estimate, calculates a weighted average of signal
derivatives, and normalizes this value against the RMS signal strength to obtain an
estimate of pen tilt. Ex. 1013, 9:10-45. Figures 6a—6c illustrate the tilt angles (a
and P) relative to the x-z and y-z planes of the tablet. /d., 4:17-20; 9:55-65.

92. Russell further explains that the estimated tilt values can be used both
to correct the pen position estimate and to output tilt information (a, ) to external
systems, such as handwriting recognition software. /d., 10:1-25.

93. In my opinion, Russell (Ex. 1013) demonstrates that by the early

1990s the art had advanced to sophisticated digital estimation techniques that

42
Petitioner Shenzhen Qianfenyi Intelligent Technology Co., Ltd.
Exhibit 1008 Page 45



simultaneously measured stylus position and angular orientation using signal
processing methods. Russell illustrates that tilt detection was not only well
recognized but also considered valuable for correcting positional errors and
enabling new applications. This disclosure provides important context for
understanding why a POSITA would have been motivated to refine and combine
the tilt-detection approaches of Yoshida, Ikeda, and Iguchi in the mid-1990s.

94. U.S. Patent No. 5,748,110 to Sekizawa (“Sekizawa,” Ex. 1014) was
filed July 10, 1995 and issued May 5, 1998. Sekizawa discloses a coordinate
detecting device and angle information detecting method capable of detecting tilt
angles of a stylus pen with high accuracy. Ex. 1014, [57] Abstract. The device
employs a plurality of sensor coils and detects stylus tilt by analyzing differences
between main peak and sub-peak induced voltage distributions within a sensor
coil’s detection width, correcting these distributions through interpolation and
translation operations to cancel error and improve tilt measurement accuracy. /d.,
3:35-4:16; 6:18-7:10; 9:27-11:11.

95. Sekizawa confirms that by the mid-1990s, techniques for accurately
detecting stylus tilt using electromagnetic coupling and induced voltage corrections
were well established. These methods built on earlier work such as loannou (Ex.
1011), Watson (Ex. 1012), and Russell (Ex. 1013), and predate Yoshida, Ikeda,
and Iguchi.

2. Commercial Deployments and Academic Studies
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96. Beyond the patent literature, stylus-based interaction and tilt detection
were also reflected in commercial products and academic studies well before the
’277 patent. These sources confirm that tilt was not only the subject of patent
disclosures but had become a practical, implemented, and widely studied feature in
the marketplace and research community.

97. In 1993, Ars Technica reported that IBM and BellSouth launched the
Simon Personal Communicator, one of the earliest smartphones with touchscreen
technology. Ex. 1009 at 7-10. The Simon featured a resistive touchscreen that
required a stylus for navigation and input. While not involving tilt detection, the
IBM Simon demonstrates that stylus-based interaction was already well-
established in commercial devices more than a decade before the earliest priority
date of the *277 patent, providing background context for the subsequent
refinements in stylus tilt detection.

98. By the late 1990s and early 2000s, stylus products and publications
routinely explored the use of multiple electrodes, spatial signal variation, and
timing-based signal analysis to enhance input precision. Commercial systems also
advertised tilt through signal strength variation, reflecting that tilt was viewed as an
important and marketable stylus feature.

99. For instance, the Wacom Intuos pen tablet, a commercial product
widely available in the 1990s and 2000s, expressly advertised and implemented a

tilt feature. The Wacom Intuos manual states: “The tablet recognizes when you tilt
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the pen or airbrush from vertical to inclined positions.” Ex. 1015 at 39. It further
explains that the Intuos pen is “tilt sensitive” and “senses the amount of tilt
between the tool and tablet. This is used to create natural-looking pen, brush, and
eraser strokes in applications that are tilt-sensitive.” Id. This reflects commercial
deployment of tilt-detection functionality in active stylus systems.

100. The Intuos manual also emphasizes that tilt data was integrated into
software applications for realistic rendering. By mapping tilt to brush shape, spray
patterns, or stroke dynamics, users could achieve natural results comparable to
traditional drawing tools. /d. at 39—40. This demonstrates that tilt detection was not
only technically implemented but also practically useful and commercially
valuable years before the 277 patent.

101. In my opinion, the Intuos manual (Ex. 1015) confirms that by the late
1990s and early 2000s, tilt detection was a mainstream, expected feature of stylus
input systems. The manual illustrates that tilt data could be sensed, transmitted, and
used in real-world software applications. A POSITA would have understood such
systems as evidence that tilt detection was an established capability, reinforcing
why it would have been natural to combine the tilt-measurement techniques
disclosed in Yoshida, Ikeda, and Iguchi to improve stylus accuracy.

102. A 2001 Macworld article announcing the Wacom Intuos2 pen tablet
explained that the pressure-sensitive pen “can transmit tilt angle and direction

information as well.” Ex. 1016 at 1. This shows that tilt angle detection and
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directional orientation were publicly known, commercially implemented, and
marketed features of stylus products in the early 2000s, several years before the
earliest priority date of the *277 patent.

103. The Intuos2 User Manual includes a dedicated “TILT” tab in its
control panel for adjusting tilt sensitivity of the pen and airbrush tools. Ex. 1017 at
51. This demonstrates that tilt sensing was not only technically supported but also
customizable by end-users, confirming that tilt was a standard and expected
parameter in commercial stylus systems.

104. In my opinion, Exs. 1016 and 1017 confirm that by the early 2000s,
tilt sensitivity had progressed beyond basic recognition to become an integrated,
user-adjustable feature in mainstream pen tablets. These materials illustrate that tilt
angle and directional data were widely available in commercial stylus systems and
valued by software developers and users.

105. A 2005 CreativePro review of the Wacom Cintiq 21UX interactive
pen display emphasized that the Wacom Grip Pen supported “pen pressure and tilt
sensitivity,” with tilt directly impacting brush dynamics in applications such as
Adobe Photoshop. Ex. 1018 at 1. The review explained that tilt allowed natural
variations in brush stroke behavior, enabling effects that mimicked real-world
drawing and painting. This demonstrates that by 2005 tilt sensitivity was a widely

marketed and implemented feature of professional stylus products.
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106. A December 2005 Post Magazine review of the same product
highlighted that the Cintiq 21UX control panel included dedicated settings where
“pen pressure and tilt are adjustable in the control panel.” Ex. 1019 at 1. The
review further noted that such controls allowed users to configure tilt sensitivity to
match specific workflows, confirming that by the mid-2000s tilt was not only
supported but also adjustable at a user-interface level. This shows that tilt was a
mainstream expectation in professional pen-based systems.

107. In April 2008, researchers from the Chinese Academy of Sciences,
Penn State, and Nokia presented “Tilt Menu: Using the 3D Orientation Information
of Pen Devices to Extend the Selection Capability of Pen-based Unser Interfaces,”
a pen based user interface technique that used the 3D orientation of a stylus for
command selection. Ex. 1020. The authors explained that the Tilt Menu “supports
selection without any pen tip movements” by using tilt as a secondary input
channel, allowing a user to choose commands while simultaneously drawing. /d. at
1. Experiments showed the Tilt Menu reduced task time and integrated smoothly
with freeform drawing. /d. at 4-9. This research confirms that stylus tilt was
considered a robust, independent input modality suitable for enhancing pen
interfaces.

108. In October 2009, a research paper titled “SpikeNav: Using Stylus Tilt
in Three Dimensional Navigation” was presented at the ACM UIST symposium.

Ex. 1021 at 1. The paper, authored by a researcher at the University of British
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Columbia, described a pen-based navigation technique where the stylus functions
as a “spike” inserted into a 3D model. Tilt was used to control scene rotation while
pressure toggled between navigation modes. Id. at 1-2. The study emphasized that
tilt offered an intuitive and powerful input channel for three-dimensional
interaction, using commodity stylus hardware. /d. at 2—3. This work confirms that
tilt was recognized as a robust modality for advanced user interfaces prior to the
earliest priority date of the *277 patent.

109. In December 2009, an empirical study titled “A study of inherent pen
input modalities for precision parameter manipulations during trajectory tasks”
compared four inherent pen input modalities—pressure, tilt, azimuth, and rolling—
for precision manipulation during trajectory tasks. Ex. 1022 at 2454. The study
apparatus used a Wacom Cintiq 21UX, which detected tilt angles between
approximately 30°-90°, azimuth from 0-359°, and rolling from 0-359°. Id. at
2456. Results showed that pressure was the fastest input modality, but tilt achieved
among the lowest error rates in narrow-target conditions. /d. at 2457-2458. The
authors concluded that tilt and related angular inputs provided meaningful control
parameters, suitable for fine-grained manipulations in pen-based user interfaces.
Id. at 2459-2461. Notably, the study was published before the earliest claimed
priority date of the 277 patent (Feb. 5, 2010) and reflects contemporaneous

recognition of tilt as a core stylus modality.
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110. Taken together, these patents, commercial devices, and academic
studies show that tilt detection was recognized as a longstanding engineering
challenge and by the 1990s had multiple known solutions. By the 2000s, tilt was a
mainstream, user-adjustable feature of commercial products and a validated
modality in academic research. In my opinion, this history confirms that a POSITA
at the time of Yoshida, Ikeda, and Iguchi would have understood tilt detection
techniques as well-established, interchangeable design choices. A POSITA would
therefore have been motivated to combine Yoshida with Ikeda or Iguchi to
improve tilt accuracy and reliability, with a reasonable expectation of success.

E. Motivations to Combine and Expectation of Success

111. In this section, I explain the reasons why a POSITA at the time of the
purported invention of the *277 patent would have been motivated to combine the
prior art references relied upon in the Petition. Each reference addresses the same
general field of capacitive stylus-based input systems and seeks to improve the
accuracy or functionality of detecting position and/or angular orientation. I address
explicit suggestions in the prior art, industry needs, and recognized engineering
practices that would have led a POSITA to combine these teachings with a
reasonable expectation of success.

112. Yoshida discloses a pen-shaped position indicator with multiple
electrodes arranged along the pen body for capacitive coupling with a sensor array,

enabling detection of spatial relationships between the pen and tablet. See Ex.
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1005, Figs. 2, 6A, 26; 19:66-20:3; 26:19-37; 27:13-25. Ikeda describes a
coordinate input apparatus with electrodes positioned at different locations to
detect angular information based on differential capacitance. See Ex. 1006, 9|
[0022]-[0024], [0027], Figs. 1, 3. Iguchi teaches complementary timing- and
phase-based differentiation of signals from spatially separated electrodes to
determine angular orientation. See Ex. 1007, Figs. 26a, 26b, 27¢, 29a, 29b; 15:38—
52; 17:24-45; 18:14-36. These teachings are compatible and address the same
underlying challenge: obtaining reliable angular data from capacitive stylus
systems without mechanical sensors and/or more complicated technology.

113. A POSITA would have recognized that integrating Yoshida’s
structural electrode arrangement (Ex. 1005, Figs. 2, 6A, 26; 19:66—20:3) with
Ikeda’s tilt detection through differential capacitive signal comparison (Ex. 1006,
99 [0022]-[0024], Fig. 3) would yield a predictable system capable of accurately
detecting tilt while preserving the low-cost, solid-state advantages of capacitive
systems.

114. Similarly, a POSITA would have recognized that integrating
Yoshida’s electrode arrangement (Ex. 1005, 26:19-37) with Iguchi’s timing or
phase-based signal differentiation (Ex. 1007, 18:14-36; Figs. 29a, 29b) would
provide a known and predictable way to capture both tilt and rotation without

adding mechanical sensors.
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115. There were clear design incentives to combine these techniques.
Improving angular precision was important in graphic design tablets, pen
computing, and note-taking applications. At the same time, industry pressures
favored low-cost stylus solutions that could estimate tilt without using additional
hardware such as gyroscopes or accelerometers. See, e.g., Ex. 1006, § [0004]; Ex.
1007, 1:12-21.

116. A POSITA also would have understood that the specific techniques
involved were well known in the field. The placement of multiple electrodes at
offset positions, as in Yoshida (Ex. 1005, Figs. 26, 29), was already a recognized
approach for enhancing capacitive signal detection. Similarly, timing
differentiation, as taught in Iguchi (Ex. 1007, 18:14-36), was a known method to
avoid interference and to distinguish between signals in capacitive systems.
Combining these features would therefore have been a routine engineering exercise
producing predictable results.

117. Given the commonality of the underlying operating principles, a
POSITA would have reasonably expected success in combining these references
using routine skill. None of the references teaches away from such a combination,
and each operates on principles already understood and accepted in the art.

118. The prior art itself provides clear rationales for the combination.
Yoshida provides a structural electrode arrangement. See Ex. 1005, Figs. 2, 6A, 26;

19:66-20:3; 26:19-37. Ikeda explains the functional benefit of capturing angular
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information using separated electrodes. See Ex. 1006, 49 [0022]-[0024], [0027],
Figs. 1, 3. Iguchi shows how to differentiate signals from multiple electrodes based
on time. See Ex. 1007, 18:14-36; Figs. 29a, 29b.

119. These rationales, together with established industry knowledge and
recognized design goals, would have led a POSITA to arrive at the subject matter
of the Challenged Claims of the *277 patent with a reasonable expectation of
success.

120. In my opinion, the combination of Yoshida with Ikeda or Iguchi is
consistent with the well-established practice in the field of capacitive stylus design
of integrating structural electrode configurations with complementary signal
processing techniques. A POSITA, faced with the design goal of improving
angular detection without increasing hardware complexity or cost, would have
viewed these teachings as compatible and mutually reinforcing. By combining
Yoshida’s electrode arrangements with either Ikeda’s differential capacitive
comparison or Iguchi’s timing-based signal separation, a POSITA would have
arrived at a system capable of reliably detecting tilt and rotation using only
capacitive elements, thereby satisfying industry requirements for accuracy,
simplicity, and cost-effectiveness.

IX. Grounds for Invalidity

A. Ground 1: Claims 1-5, 7-12, 14-18, and 20-24 are obvious over
Yoshida in view of Ikeda and the knowledge of a POSITA.
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121. It is my opinion that claims 1-5, 7-12, 14-18, and 20-24 of the *277
patent are obvious over Yoshida in view of Ikeda and the knowledge of a POSITA.
Appendix A is a claim chart detailing my invalidity analysis, which compares the
prior art to the claim elements and further describes the teachings, suggestions, and

motivations to combine the references.

B. Ground 2: Claims 1-5, 8-12, 14-18, and 21-24 are obvious over
Yoshida in view of Iguchi and the knowledge of a POSITA.

122. It is my opinion that claims 1-5, 8-12, 14-18, and 21-24 of the *277
patent are obvious over Yoshida in view of Iguchi and the knowledge of a
POSITA. Appendix A is a claim chart detailing my invalidity analysis, which
compares the prior art to the claim elements and further describes the teachings,
suggestions, and motivations to combine the references.

X.  Conclusion

123. 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 [ may be
subject to cross examination in the case and that cross examination will take place
within the United States. If called for cross-examination, I will appear for cross
examination within the United States during the allotted period.

124. I hereby declare that all statements made herein of my own

knowledge are true and that all statements made on information and belief are
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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 30th day of September, 2025.

Respectfully submitted,

/Z/u;mé- Vo

Ricardo Valerdi, Ph.D.
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