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I, Vivek Subramanian, hereby declare as follows: 

I. INTRODUCTION 

1. I have been retained as an expert witness on behalf of HP Inc., 

Microsoft Corporation, Dell Inc., Dell Products LP, , Lenovo (United States) Inc., 

and Motorola Mobility LLC for the above-captioned Petition for Inter Partes 

Review (“IPR”) of claims 1-4, 6-11, and 13-15 (the “challenged claims) of U.S. 

Patent No. 8,946,574 (“the ’574 patent”).  I am being compensated for my time in 

connection with this IPR at my standard consulting rate of $650 per hour.  My 

compensation is in no way dependent on the outcome of this matter. 

2. I have been asked to provide my opinions regarding whether the 

challenged claims of the ’574 patent are invalid as obvious.  In preparing this 

declaration, I have reviewed the ’574 patent, the file history of the ’574 patent, and 

the documents identified in the Petition for this IPR.   

3. In forming the opinions expressed in this declaration, I relied upon my 

education and experience in the relevant field of the art, and have considered the 

viewpoint of a person having ordinary skill in the relevant art, as of 2011.  My 

opinions directed to the invalidity of the challenged claims are based, at least in 

part, on the publications identified in the Petition and discussed further below, 

which I have been instructed by Petitioner’s counsel constitute prior art.   
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II. BACKGROUND AND QUALIFICATIONS 

4. My background and expertise that qualify me as an expert in the 

technical issues in this case are as follows: 

5. As indicated on my Curriculum Vitae attached as Exhibit A, I am 

currently a Professor of Electrical Engineering and Computer Sciences at the 

University of California, Berkeley.  I am also a Professor of Microengineering at 

Ecole Polytechnique Federale de Lausanne (EPFL), Switzerland.  I am also a 

founder of Locix, Inc., of San Bruno, California, a privately-held company that 

develops wireless sensors for industrial and commercial applications. 

6. I received a Ph.D. in electrical engineering from Stanford University 

in 1998.  I received my MS, also in electrical engineering from Stanford in 1996, 

and my BS in Electrical engineering from Louisiana State University, Baton 

Rouge, in 1994. 

7. After completing my PhD, I held multiple jobs simultaneously.  First, 

I was a founder and member of technical staff of Matrix Semiconductor, which 

developed high density memories.  We founded Matrix in 1997, and I maintained a 

full-time role through 2000, at which point I transitioned to an advisory role.  

Matrix was acquired by Sandisk in 2005, at which point my affiliation with Matrix 

ended.  Between 1998 and 2000, I was also a visiting research engineer at the 

University of California, Berkeley, where I performed research on high-
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performance transistors.  In that same period, I was also a consulting assistant 

professor at Stanford University, where I performed research on large area and flat 

panel electronics, among other topics.  In 2000, I was offered a professorship at 

Berkeley, and moved there full time.  I received tenure in 2005, and became a full 

professor in 2011.  In 2018, I was awarded with a Chancellor’s professorship.  In 

2018, I also accepted a position at EPFL.  I currently live in Switzerland and am on 

partial leave from Berkeley during the transition. 

8. My professional career has been focused largely on semiconductor 

technology and technology for large area electronics.  Of particular relevance to 

this matter, I have maintained continuous research activities related to touch 

screens and touch sensor technology for much of my professional career.  As a 

graduate student, I developed materials and processes for implementation of large 

area touch screens and displays.  Once I became a professor, I continued and 

expanded these activities.  I performed research on technology for flexible touch 

screens, developed low cost processes for fabrication of touch screens, and 

developed and taught the main undergraduate and graduate courses at Berkeley 

dealing with touch screen technology, including all aspects including materials, 

physics of operation, design of circuits for operation, and the underlying 

manufacturing technology.  This specifically included capacitive touch screen 



IPR2020-00459 
Declaration of Vivek Subramanian 

14 
PETITIONERS - Exhibit 1002 

technology, including design of the electrodes, underlying materials and 

fabrication technology, and design of the associated sensing circuitry. 

9. I have authored or co-authored more than 200 publications in journals 

and major international conference proceedings.  A list of my publications is 

included in my CV, which is attached as Exhibit A. 

10. I have previously offered testimony as an expert witness.  A list of my 

prior engagements in which I testified as an expert at trial or by deposition is also 

included in my CV. 

11. Based on my background and experience, as set forth more fully in 

my CV, I am familiar with the state of the art in the field of touch sensors, 

including capacitive touch sensors, at least in the mid 2000’s to mid 2010’s.  I am a 

technical expert in the fields relating to the asserted patents and other related fields, 

and I remain an active researcher in these fields. 

12. Based on my professional experience, I believe I am qualified to 

testify as an expert on matters related to the patent at issue. 

III. UNDERSTANDING OF THE LAW 

13. I am not a legal expert and therefore I offer no opinions on the law.  

However, I have been informed and am aware of legal standards that are relevant 

to my analysis, as summarized below. 
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14. I have been informed and understand that an issued patent claim is 

presumed valid and establishing a patent claim to be unpatentable requires proof 

by “preponderance of the evidence,” which I understand means proof that it is 

more likely than not that the claim is unpatentable. 

15. I have been informed and understand that the first step in an 

unpatentability analysis involves construing claims, as necessary, to determine 

their scope.  Second, the construed claim language is then compared to the 

disclosures of the prior art.   

16. I have been informed and understand that claims are generally given 

their ordinary and customary meaning as understood by a POSITA at the time of 

the alleged invention, in light of the patent specification and prosecution history.  I 

have been informed that claim construction is a matter of law and that the final 

claim constructions for this proceeding will be determined by the Patent Trial and 

Appeal Board. 

17. I have been informed and understand that a patent claim may be 

declared unpatentable if it is anticipated by, or rendered obvious in view of, prior 

art. 

18. I have been informed and understand that a patent is to be understood 

from the perspective of a POSITA. Such an individual is considered to possess 

normal skills and knowledge in a particular technical field (as opposed to being a 
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genius).  I have been informed and understand that in considering what the claims 

of a patent require, what was known prior to that patent, what a prior art reference 

discloses, and whether an invention is obvious or not, one must use the perspective 

of such a person of ordinary skill in the art.    

19. I have been informed and understand that a patent claim is obvious 

under 35 U.S.C. § 103, and therefore unpatentable, if the claimed subject matter, as 

a whole, would have been obvious to a person of ordinary skill in the art as of the 

priority date of the patent based on one or more prior art references and/or the 

knowledge of one of ordinary skill in the art. 

20. I have been informed and understand that an obviousness analysis 

must consider (1) the scope and content of the prior art, (2) the differences between 

the claims and the prior art, (3) the level of ordinary skill in the pertinent art, and 

(4) secondary considerations, if any, of non-obviousness (such as unexpected 

results, commercial success, long felt but unmet need, failure of others, copying by 

others, and skepticism of experts). 

21. I have been informed and understand that a single prior art reference 

can render a patent claim obvious under 35 U.S.C. § 103 if any differences 

between that reference and the claims would have been obvious to a person of 

ordinary skill in the art.  Alternatively, I have been informed and understand that a 

prior art reference may be combined with other  references to disclose each 
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element of the invention under 35 U.S.C. § 103.  Thus, the teachings of two or 

more references may be combined in the same way as disclosed in the claims, if 

such a combination would have been obvious to one having ordinary skill in the 

art.  I have been informed and understand that a reference may also be combined 

with the knowledge of a person of ordinary skill in the art, and that this knowledge 

may be used to combine multiple references.  I have further been informed and 

understand that a person of ordinary skill in the art is presumed to know the 

relevant prior art.  I have been informed and understand that the obviousness 

analysis may take into account the inferences and creative steps that a person of 

ordinary skill in the art would employ. 

22. In determining whether a prior art reference would have been 

combined with other prior art or other information known to a person of ordinary 

skill in the art, I have been informed and understand that the following principles 

may be considered:  

a. whether the references to be combined involve non-analogous art;  

b. whether the references to be combined are in different fields of endeavor 

than the alleged invention in the Patent;  

c. whether the references to be combined are reasonably pertinent to the 

problems to which the inventions of the Patent are directed;  
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d. whether the combination is of familiar elements according to known 

methods that yields predictable results;  

e. whether a combination involves the substitution of one known element for 

another that yields predictable results;  

f. whether the combination involves the use of a known technique to 

improve similar items or methods in the same way that yields predictable 

results;  

g. whether the combination involves the application of a known technique to 

a prior art reference that is ready for improvement, to yield predictable 

results; h. whether the combination is “obvious to try”;  

i. whether the combination involves the known work in one field of 

endeavor prompting variations of it for use in either the same field or a 

different one based on design incentives or other market forces, where the 

variations are predictable to a person of ordinary skill in the art;  

j. whether there is some teaching, suggestion, or motivation in the prior art 

that would have led one of ordinary skill in the art to modify the prior art 

reference or to combine prior art reference teachings to arrive at the claimed 

invention;  

k. whether the combination requires modifications that render the prior art 

unsatisfactory for its intended use;  



IPR2020-00459 
Declaration of Vivek Subramanian 

19 
PETITIONERS - Exhibit 1002 

l. whether the combination requires modifications that change the principle 

of operation of the reference;  

m. whether the combination is reasonably expected to be a success; and  

n. whether the combination possesses the requisite degree of predictability at 

the time the invention was made. 

23. I have been informed and understand that in determining whether a 

combination of prior art references renders a claim obvious, it is helpful to 

consider whether there is some teaching, suggestion, or motivation to combine the 

references and a reasonable expectation of success in doing so. I understand, 

however, that a teaching, suggestion, or motivation to combine is not required. 

IV. MATERIALS CONSIDERED FOR THIS DECLARATION 

24. In addition to my general knowledge, education, and experience, I 

considered the ’574 patent, its file history, the references cited by the ’574 patent, 

and the materials discussed in this declaration and the materials listed as exhibits in 

this IPR, in forming my opinions. 

V. SUMMARY OF OPINIONS 

25. Based on my review of the ’574 patent and its prosecution history, the 

other materials I have considered, and my knowledge and experience, my opinions 

are as follows: 
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 Claims 1-4, 6-11, and 13-15 of the ’574 patent are obvious over the 

combination of Hsu and Mozdzyn 

 Claims 1-4, 6-11, and 13-15 of the ’574 patent are obvious over the 

combination of Hsu and Philipp 

 Claims 1-3, 7-10, and 14-15 of the ’574 patent are obvious over the 

combination of Hsu and Chang 

 Claims 4, 6, 11, and 13 of the ’574 patent are obvious over the combination 

of Hsu, Chang and Frey 

VI. OVERVIEW OF THE ’574 PATENT  

26. The ’574 patent generally relates to touch sensors.  EX1001, 1:10.  

The title of the ’574 patent is “Two Layer Sensor Stack,” but as indicated in 

the’574 patent’s “Background” section,  touch screens in mutual-capacitance 

configurations with two layers of overlapping electrodes separated by a dielectric 

layer were well known.  EX1001, 1:37-42.   

27. As discussed above, the independent claims of the ’574 patent are 

directed to general features of a touchscreen in a mutual capacitance configuration 

whereby the distinguishing feature advocated by the Applicant in the prosecution 

history was that “a portion of the second cover sheet is positioned between the 

second surface of the substrate and the display” as recited in the independent 
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claims.  EX1001, 15:10-26 and 16:14-27, EX1003, 56-59.  Representative 

independent claim 8 is as follows: 

[8.pre] A device comprising: 
[8.a] a first cover sheet; 
[8.b] a first optically clear adhesive layer (OCA) between the 

first cover sheet and a substrate; 
[8.c] the substrate, with drive or sense electrodes of a touch 

sensor disposed on a first surface and a second surface of the 
substrate, the first surface being opposite the second surface, the drive 
or sense electrodes being made of a conductive mesh conductive 
material comprising metal; 

[8.d] a display separated from the second surface of the 
substrate by a second OCA and a second cover sheet such that at 
least a portion of the second cover sheet is positioned between the 
second surface of the substrate and the display; and 

[8.e] one or more computer-readable non-transitory storage 
media embodying logic that is configured when executed to control 
the touch sensor. 

Annotated Figure 1 is illustrated below and mapped to representative 

independent claim 8: 
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VII. LEVEL OF ORDINARY SKILL IN THE PERTINENT ART 

28. A person of ordinary skill in the art at the time of the ’574 patent’s 

earliest claimed priority date (a “POSITA”) would have had a bachelor’s degree in 

electrical engineering, computer engineering, computer science, or a related field, 

and at least two years of experience in the research, design, development and/or 

testing of touch sensors or the equivalent, with additional education substituting for 

experience and vice-versa. 

VIII. STATE OF THE ART 

A. Mutual Capacitance Touch Screens 

29. Prior to the earliest priority date claimed by the ’574 patent, touch 

screens with mutual-capacitance configurations in which sensing nodes, or sensors, 

formed by the intersections of one set of electrodes arranged in a first direction 

(e.g., a row direction) and driven by a drive circuit, with a second set of electrodes 

arranged in a second direction (e.g., a column direction) and connected to a sensing 

circuit, were well-known in the art as evidenced by Fig. 1 of EX1009 reproduced 

below. 
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30. Mutual-capacitance touch screens are configured to be capacitively 

coupled such that a pulsed or alternating voltage applied on a drive electrode 

induces a charge on a sense electrode that overlaps with the drive electrode.  

EX1008, ¶¶[0028], [0030], Fig. 3.  Each of the intersections (i.e., nodes) of the 

drive and sense electrodes are capacitively coupled together.  Id. at ¶[0030].  In this 

configuration, the touch screen senses the location of an object (e.g., a finger or 

conductive stylus) that is brought near the intersections because the object alters 

the local electric field (i.e., the mutual capacitance) between the drive and sense 

electrodes at the intersections.  Id. at ¶[0030].  Mutual capacitance touch screens 

can sense multiple touches simultaneously and provide two-dimensional images of 

the changes in the electric field.  See id. at ¶[0031]. 



IPR2020-00459 
Declaration of Vivek Subramanian 

24 
PETITIONERS - Exhibit 1002 

31. It was also well-known in the art to position the drive and sense 

electrodes on opposite sides of a transparent substrate.  See, e.g., EX1008, ¶ [0028] 

(in mutual capacitance systems, driving lines may be formed on a first layer and 

sensing lines may be formed on a second layer, and the “different layers may be 

different substrates, different sides of the same substrate, or the same side of the 

same substrate with dielectric separation.”) (emphasis added); EX1009, ¶[0009] 

and Fig. 21.  

B. Mesh Electrodes 

32. Mesh electrodes were also known well in advance of the priority date 

of the ’574 patent.  For example, U.S. Patent No. 6,137,427 issued on October 24, 

2000 discloses a touchpad with mesh electrodes 12-1 - 12-8 and 14-1 - 14-8 

formed by thin wires: 
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EX1016, 5:16-31 and Fig. 4.   

33. Similarly, U.S. Patent No. 7,129,935, issued on October 31, 2006, 

discloses mesh electrodes formed from fine wires arranged in “brickwork” and 

“hex” patterns as shown in the figures below: 

EX1017, 9:15-10:5 and Fig. 16.  U.S. Pat. Pub. Nos. 2010/0026664 and 

2010/0123670 similarly disclose mesh electrodes.  EX1018, ¶¶[0064], [0067] and 

Figs. 4, 4a; EX1009, ¶[0155] and Fig. 17.    
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34. Thus, as of ’574 patent’s claimed priority date, mesh electrodes were 

nothing new. 

IX. CLAIM CONSTRUCTION 

35. As discussed above, it is my understand that in this proceeding, the 

claim terms should be given their plain and ordinary meaning as understood by one 

of ordinary skill in the art at the time of the alleged invention, in light of the patent 

specification, consistent with the disclosure and the prosecution history. 

36. For the purposes of this analysis, I have construed certain terms of the 

’547 patent as follows, which I believe is consistent with their plain and ordinary 

meaning. 

A.  “cover sheet” (claims 1, 8, 15) 

37. This term should be construed to mean “sheet that covers something.”  

This construction is consistent with how the phrase is used in the ’574 patent.  The 

term “cover sheet” is only used in the claims and in the Abstract.  The specification 

uses a similar term, “covering sheet,” at 3:3-20, where it is referred to as a 

“transparent covering sheet” with no further description.  Thus, a “cover sheet” 

should be construed broadly to mean a “sheet that covers something.” 

B. “mesh” (claims 1, 8, 15) 

38. This term should be construed to mean “set of wires that surround 

open spaces in a net or network.”  EX1015, page 3 (first and second definitions of 

“mesh”). This construction is consistent with all of the examples of mesh 
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electrodes disclosed in the specification in Figs. 2A-B, 3A-C, and 4-14.  EX1001, 

3:61-12:60. 

X. DETAILED INVALIDITY ANALYSIS 

A. Ground 1:  Claims 1-4, 6-11, and 13-15  
Are Obvious Over Hsu and Mozdzyn  

1. Summary of Hsu 

39. Hsu is directed toward a “Flexible Transparent Touch Sensing System 

For Electronic Devices.”  EX1004, Title.  Hsu discusses problems with known 

resistive and capacitive touchscreens, including lack of transparency, the need for 

frontal shielding, and the need for a uniformly electrically conductive surface.  

EX1004, 1:27-2:21.   

40. Hsu discloses several embodiments of multiple layer, low cost, low 

power, transparent capacitive sensors suitable for uses in devices such as cell 

phones, pagers, personal digital assistants, remote controls and computers.  

EX1004, 2:55-60.  The ability to use flexible substrates in some embodiments 

allows for sensors integrated onto curved, three-dimensional surfaces.  EX1004, 

3:19-25. 

41. Among the embodiments disclosed in Hsu are various stacks 

including transparent substrates, transparent or nearly transparent electrodes 

arranged in perpendicular row and column arrangements formed of ITO (indium 

tin oxide) or thin layers of gold and silver, and transparent insulators/adhesives to 
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bind the layers together.  EX1004, 6:14-9:21 and Figs. 4, 5A-5D, and 6-9.  Fig. 7 

shown below includes a multi-layer stack including a transparent substrate 86 with 

transparent electrodes 64, 70 on opposing sides. Fig. 7 is annotated below with the 

comparable features of the independent claims of the ’574 patent. 

42. Further details of Hsu’s sensors will be discussed in the detailed claim 

analysis section below. 

2. Summary of Mozdzyn 

43. Mozdzyn discusses problems with transparent conductors formed of 

materials such as ITO, including high resistance.  EX1005, ¶[0005].  Mozdzyn 

discloses a solution in the form of mesh electrodes that reduce overall electrode 

resistance, thereby increasing the electrical performance, without sacrificing 

optical quality.  Id., ¶[0006].  Mozdzyn discloses that the mesh is preferably 

formed of a mesh pattern of conductive material (e.g., opaque metals such as 

copper and gold) having a very small width such that the conductors are essentially 

invisible.  Id.  Examples of such patterns are shown in Figs. 3 and 6: 
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3. Detailed Claim Analysis 

44. Hsu, together with Mozdzyn and the knowledge of a POSITA, renders 

claims 1-4, 6-11, and 13-15 of the ’574 patent obvious.  The ’574 claims include 

three groups (apparatus claims 1-7, device claims 8-14, and apparatus claim 15), 

each of which is partially duplicative of the other.  Accordingly, I will group 

similar elements of the three claim groups together for my analysis below. 

a. 1.pre: “An apparatus comprising” 

8.pre: “A device comprising” 

15.pre: “An apparatus comprising” 

45. Hsu discloses an apparatus and a device comprising the limitations 

discussed below. 

b. 8.a: “a first cover sheet”   

46. Hsu discloses a first cover sheet 84 (annotated in Fig. 7 below).  For 

example, Hsu discloses an embodiment of a two dimensional capacitive sensor that 

includes a plurality of layers as shown in Fig. 7 below: 
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The top-most layer 84 in Hsu is a “transparent substrate.”  EX1004, 8:1-4.  Hsu 

further discloses  that transparent, electrically insulating substrates (including layer 

84) had been described in previous embodiments of Hsu.  Id., 8:22-25.  In one of 

those earlier embodiments depicted in Fig. 2, a top-most insulating substrate 52 

was described in Hsu as being formed from a polyester film, glass, and 

polycarbonate plastic.  EX1004, 4:53-55.  Each of these materials is transparent, 

and any of them would be considered by a POSITA to be a “first cover sheet” as 

construed herein (i.e., a sheet that covers something) and recited in these 

limitations since this layer covers the underlying structures.   

c. 1.a: “a first optically clear adhesive (OCA) layer 
between a first cover sheet and a substrate” 

8.b: “a first optically clear adhesive layer (OCA) 
between the first cover sheet and a substrate” 
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15.a “a first optically clear adhesive (OCA) layer 
between a first cover sheet and a substrate” 

47. Hsu discloses that the “transparent substrate 84 [i.e., the top-most 

layer in Fig. 7] is adhered using transparent insulator 74 to transparent conductor 

layer 64.”  EX1004, 8:2-4.   

Thus, Hsu discloses that the layer 74 acts as both an adhesive and an insulator.  

48. Hsu also discloses that the transparent, electrically insulating layer 84, 

which layer 74 adheres to layer 64, was described in previous embodiments.  A 

POSITA therefore would have looked to the earlier embodiments for a suitable 

insulating material that could also serve to adhere such an electrically insulating 

layer to a layer such as layer 64 of Fig. 7, which is described as a “transparent 

conductor layer . . . [that] contains the X trace pattern.”  EX1004, 8:4-6.   

49. Hsu discloses in connection with the embodiment of Fig. 2 an 

electrically insulating adhesive 54 that is used to adhere an electrically insulating 



IPR2020-00459 
Declaration of Vivek Subramanian 

33 
PETITIONERS - Exhibit 1002 

substrate 52 to a substrate 58 that is covered with a transparent conductor 56.  

EX1004, 4:38-42.  

The example given for the electrically insulating adhesive layer 54 is the 

“transparent, electrically insulating adhesive . . . 3M adhesive #8142.”  Id., 4:55-

56.  Because this upper part of the layer stack of Fig. 2 (shown above) is the same 

as the upper part of the layer stack in Fig. 7, and because the layer 54 of Fig. 2 is 

described as performing the same adhesion and insulation functions as the layer 74 

of Fig. 7, a POSITA would have found it obvious, and would have been motivated, 

to use “transparent, electrically insulating adhesive . . . 3M adhesive #8142” for 

layer 74 of Fig. 7. 

d. 1.b: “the substrate, with drive or sense electrodes of a 
touch sensor disposed on a first surface and a second 
surface of the substrate, the first surface being 
opposite the second surface, the drive or sense 
electrodes being made of a conductive mesh 
conductive material comprising metal” 

8.c: “the substrate, with drive or sense electrodes of a 
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touch sensor disposed on a first surface and a second 
surface of the substrate, the first surface being 
opposite the second surface, the drive or sense 
electrodes being made of a conductive mesh 
conductive material comprising metal” 

15.b: “the substrate, with sense electrodes of a touch 
sensor disposed on a first surface and drive electrodes 
of the touch sensor disposed on a second surface of 
the substrate, the first surface being opposite the 
second surface, the drive and sense electrodes being 
made of a conductive mesh of conductive material 
comprising metal” 

50. Hsu discloses a “transparent substrate 86” with an upper surface onto 

which a transparent conducting layer 64 containing an X pattern has been coated, 

and an lower surface onto which a transparent conducing layer 70 containing a Y 

pattern has been coated.  EX1004, 8:3-21.  

51. Hsu further discloses that X and Y patterns 64 and 70 are the 

preferred embodiments shown in Figs. 5A and 5B, reproduced below.  Id.   
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As seen in Figs. 5A and 5B, each side of the transparent substrate includes a 

plurality of linear column (Fig. 5A) or row (Fig. 5B) electrodes 64, 70, with each 

electrode having a plurality of diamonds 66, 72 formed therein.  Id. 6:38-50.  

52. Hsu discloses that the electrodes 64,70 are transparent conductors that 

may be formed using a photolithography process from indium tin oxide (ITO), 

gold or silver.  Id., 6:64-7:22.  The electrodes 64, 70 with the diamonds 66,72 are 

illustrated as solid shapes in Figs. 5A and 5B, but Hsu does not discuss whether or 

not they are solid, and therefore also does not indicate any preference for solid 

shape electrodes over other types of electrodes. 

53. Conductor layers 64 and 70 include “drive or sense electrodes,” as 

would have been understood by a POSITA.  The ’574 patent does not explicitly 

define “drive electrode” or “sense electrode,” but it uses those terms to describe a 

touch sensor “in a mutual capacitance configuration.”  A POSITA would have 

understood this usage as providing context to understand the meaning of “drive 

electrode” and “sense electrode.”  For example, the ’574 patent explains that “a 
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mutual capacitance configuration” includes “an array of conductive drive 

electrodes or lines and conductive sense electrodes or lines” that “may be separated 

by an insulator” and “capacitively coupled” such that “a pulsed or alternating 

voltage applied on a drive electrode may therefore induce a charge on the sense 

electrodes that overlap with the drive electrode” and “[t]he amount of induced 

charge may be susceptible to external influence, such as from the proximity of a 

nearby finger.”  EX1001, 1:37-48.  Hsu discloses this same configuration of 

electrodes separated by an insulator, such as in Hsu’s Fig. 7, without explicitly 

referring to them as “drive” or “sense” electrodes, as explained below.   

54. Hsu’s conductor layers 64 and 70 in Fig. 7 correspond to sensor traces 

64 and 70 in Figs. 5A and 5B (EX1004, 8:4-8), in which “[e]ach trace 64 is a 

transparent conductor” and “[e]ach trace 70 is also a transparent conductor.”  

EX1004, 6:40-41, 6:46-48.  Conductor layers 64 and 70 are also separated by an 

insulator, i.e., electrically insulting substrate 86.  See EX1004, 8:4-8, 8:22-25, 

7:34-37, 4:53-55.  Hsu explains that the system “can determine finger presence as 

finger position along two direction axes” because a “[f]inger 4 capacitively couples 

to sensor traces in sensor 36,” and the system “measure[s] capacitance values of 

sensor traces in the X and Y trace arrays.”  Id., 6:14-20.  Thus, Hsu’s sensor 

performs the capacitive sensing function described (but not claimed) by the ’574 

patent.   
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55. A POSITA would have understood that the traces in Hsu’s conductor 

layers 64 and 70 are configured to be “capacitively coupled” such that “a pulsed or 

alternating voltage applied on a drive electrode may therefore induce a charge on 

the sense electrodes that overlap with the drive electrode” (like the “drive” and 

“sense” electrodes of the ’574 patent) because those characteristics are inherent to 

electrodes separated by an insulator in that way, as further supported by the 

references described below.  

56. Prior art patents referenced and incorporated by Hsu confirm that a 

POSITA would have had this understanding.  Hsu incorporates by reference U.S. 

Patent Nos. 5,880,411 (“Gillespie”) (EX1007) and 5,305,017 (“Gerpheide”) 

(EX1006), and describes them as disclosing “suitable algorithms and means for 

implementing this [capacitive] sensor.”  EX1004, 6:31-34.  Both Gillespie and 

Gerpheide describe that a first set of electrodes and a second set of electrodes 

separated by a substrate are configured to perform mutual capacitance 

measurement in a touch sensor.  See, e.g., EX1007, 9:3-19, 10:18-12:24, Figs. 2C-

2D; EX1006, 5:12-6:12, 8:17-54, 9:36-10:13, Figs. 8a-8b).  Further, Gillespie 

explains that position sensing with mutual capacitance measurements includes 

using the first and second sets of electrodes as drive or sense electrodes.  See

EX1007, 11:7-19, 11:58-12-24 (describing “drive and sense methods” for driving 

and sensing voltage on X and Y electrode lines).  A POSITA would therefore have 
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understood that Hsu’s sensor, like Gillespie’s and Gerpheide’s, includes drive and 

sense electrodes capable of performing mutual capacitance measurements.   

57. Gerpheide further explains that the “well-known mutual capacitance” 

between two electrodes is “well known from the theory of parallel plate 

capacitors.”  EX1006, 9:62-67, 10:34-50.  A POSITA would have been familiar 

with the theory of parallel plate capacitors and would have understood that mutual 

capacitance between electrodes separated by dielectric insulator inherently 

involves the inducement of charge by one electrode on the other.  See EX1014, 28-

29 (explaining theory of parallel plate capacitors), 37 (defining mutual capacitance 

as ratio of induced charge on a first conductor to the potential of a second 

conductor having the inducing charge); EX1013, 199-204 (explaining theory of 

parallel plate capacitors), 170-174 (explaining charge inducement on conductors 

and dielectric insulators).  Thus, a POSITA would have understood that electrodes 

separated by a dielectric insulator in a touch sensor, like sensor 36 of Hsu, have a 

mutual capacitance configuration and would function as drive and sense electrodes.     

58. As shown below, the relative arrangement of Hsu’s electrodes (i.e., 

traces on conductor layers 64 and 70) and substrate (substrate 86) is the same as 

that of the ’574 patent.  A POSITA would therefore have understood Hsu’s sensor 

36 to include drive and sense electrodes within the meaning of the ’574 patent.  
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59. Based on Hsu’s disclosure and the knowledge of a POSITA, which 

would have included knowledge of the prior art disclosures of EXS. 1006, 1007, 

1013, and 1014 and all background art, a POSITA would have understood Hsu’s 

conductor layers 64 and 70 to include “drive or sense electrodes,” as recited in 

claim 1.b.   

60. As discussed above, mesh electrodes were known in the art.  See

Section VIII.B above.  Indeed, Mozdzyn discloses mesh electrodes 210 having 

diamond shapes 610 very similar to those disclosed in Hsu: 
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EX1005, ¶[0026].  In each of Mozdzyn’s electrodes 210, each square open space is 

surrounded by parts of 4 wires are part of the network of wires that form the 

electrode as shown in the annotated portion of figure below: 
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Mozdzyn is directed toward an improvement in capacitive touch screens, such as 

those touch screens typically having a transparent substrate with transparent 

conductive coatings formed of ITO formed on both sides.  Id., ¶[0004].  Mozdzyn 

discloses that forming electrodes from a conductive mesh improves electrodes in 

such touch screens by improving electrical performance by reducing overall 

resistance without sacrificing optical quality.  Id., ¶¶ [0006], [0017].  Reducing 

electrode resistance allows for reduced scan times in touch screens.  Id. ¶[0005].  

The conductors in the mesh have a very small width such that the conductors are 

essentially invisible. Id., ¶[0017].  Mozdzyn discloses that the conductors may be 

formed from metals including nickel, copper, gold, silver, tin, aluminum and alloys 

and combinations of these materials.  Id., ¶[0023].  

61. Mozdzyn further discloses that these electrodes can be dedicated drive 

electrodes and dedicated sense electrodes.  Id., ¶[0021].  While claim 1 does not 

require that either type of electrodes be on one side or another (particularly in light 

of claim 7), in such embodiments with dedicated touch and sense electrodes, it 

would have been obvious to a POSITA for the dedicated sense electrodes to be 

located on one side of the substrate and the dedicated drive electrodes to be located 

on the other side of the substrate as such an arrangement was well-known in the art 

for mutual capacitance-type touch screens.  See, e.g., EX1009, ¶[0009] and Fig. 21.   
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62. A POSITA would have been motivated to substitute the metal mesh 

electrodes with diamond shapes as taught by Mozdzyn for the ITO electrodes with 

diamond shapes as taught by Hsu in the embodiment of Hsu’s Fig. 7 in order to 

obtain the benefit of improved electrical performance (i.e., conductivity) without 

sacrificing optical quality as taught by Mozdzyn.  EX1005 ¶¶[0002], [0006].  As 

described in Mozdzyn, the diamond shapes are made of conductive traces in a 

mesh that have a very small width.  EX1005, ¶[0027], Fig. 6.  With traces this 

small, they are essentially invisible to a user of a touch screen.  Id., ¶¶[0006], 

[0017].  By using conductive traces in a mesh, optical quality is not sacrificed as it 

would be in an ITO layer, which would require an increase in layer thickness 

causing the ITO layer to become more visible to a user.  Id., ¶[0005].  A POSITA 

would further have been motivated to configure Hsu’s system to utilize these 

electrodes as drive or sense electrodes as taught by Mozdzyn.  See, e.g., EX1005 

¶[0002], Fig. 6.  A POSITA would have had a reasonable expectation of success in 

doing so given the similarities in the capacitive touch screens of Hsu and Mozdzyn 

and the express teachings of Mozdzyn regarding improved electrical performance 

without sacrifice of optical quality.  Additionally, a POSITA would have 

appreciated that improving conductivity (i.e., reducing resistance) of the electrodes 

would reduce electrode scan times, thereby increasing the performance of the 

touchscreen.  EX1005 ¶[0005]. 
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e. 1.c: “a display separated from the second surface of 
the substrate by a second OCA and a second cover 
sheet such that at least a portion of the second cover 
sheet is positioned between the second surface of the 
substrate and the display” 

8.d: “a display separated from the second surface of 
the substrate by a second OCA and a second cover 
sheet such that at least a portion of the second cover 
sheet is positioned between the second surface of the 
substrate and the display” 

15.c: “a display separated from the second surface of 
the substrate by a second OCA and a second cover 
sheet such that at least a portion of the second cover 
sheet is positioned between the second surface of the 
substrate and the display” 

63. The embodiment of Hsu’s Fig. 7 includes a second cover sheet in the 

form of transparent substrate 88, which is separated from the substrate 86 by a 

second layer 74.  EX1004, Fig. 7, 8:8-10.  A POSITA would have been motivated 

to use the same optically clear adhesive, 3M adhesive #8142, for this second layer 

74 both for the reasons discussed above in Section X.A.3.d in connection with the 

upper layer 74, and further because the layers 74 have the same reference numeral. 
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64. Hsu further discloses that its multi-layer capacitive touch devices can 

be used above a display.  For example, Hsu discloses that transparent capacitive 

touch device may be used over an active display such as an LCD (liquid crystal 

display) or CRT (cathode ray tube) screen.  EX1004, 1:27-31.  Hsu further 

discloses that a display 60 such as an LCD can be position beneath the Fig. 5 

embodiment discussed above as shown in Fig. 5D: 

Id., 5:6-15.   

65. Given that the touch screen of Fig. 7 is another embodiment of the 

touch device formed by layers 62-70 of Fig. 5D, and is formed of optically clear 

materials, it would have been obvious to a POSITA that the touch device of Fig. 7 

could be positioned over an LCD screen such as LCD screen 60 of Fig. 5D.  When 

so positioned, the second cover sheet of Fig. 7, transparent substrate 88, would be 

positioned between the underlying display 60 and the second, lower surface of 

substrate 86.  Moreover, the LCD screen 60 would be separated from the second, 
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lower surface of substrate 86 by layer 74 (a second OCA layer) and transparent 

substrate 88 (the second cover sheet). 

f. 8.e: “one or more computer-readable non-transitory 
storage media embodying logic that is configured 
when executed to control the touch sensor” 

66. Hsu discloses that signals from a capacitive touch device may be 

connected to an input processing block 8 for digitizing and then processing by an 

arithmetic unit 10 and a gesture unit 12 to determine if a finger is present.  

EX1004, 4:4-22.  Hsu incorporates by reference U.S. Patent Nos. 5,880,411 

(EX1007) and 5,305,017 (EX1006) for details concerning these three devices.  Id., 

4:15-22.  U.S. Patent No. 5,305,017 discloses a control circuit 50 that may be a 

microprocessor or microcontroller and that outputs a selection signal S containing 

row and column selection components to a touch device 20 as shown in Fig. 1: 
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EX1006, 13:11-20.  Selection signal S is a control signal.  It is inherent, and to the 

extent not inherent, a POSITA would have found it obvious, to control such a 

microprocessor or microcontroller with logic (i.e., software instructions/code) 

stored in a non-transitory storage medium such as a computer readable memory as 

this was notoriously well-known in the art.  See EX1009, ¶[0094] (referring to 

suitably programmed microprocessor for implementing a touch screen controller) 

and Fig. 12.  It is inherent that a programmed microprocessor must have access to a 

non-transitory storage medium in which the program is stored.  

g. 2.: “The apparatus of claim 1, wherein the conductive 
material is copper, silver, gold, aluminum, or tin.” 
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9.: “The device of claim 8, wherein the conductive 
material is copper, silver, gold, aluminum, or tin.” 

67. Mozdzyn discloses that the conductive material that forms the mesh 

electrodes is copper, gold, silver, tin, aluminum and alloys and combinations of 

these materials in the Fig. 3-4 embodiment.  EX1005, ¶[0023] (emphasis added).  

A POSITA would have found it obvious, and would have been motivated, to use 

the same materials in the Fig. 6 embodiment, and thus in Hsu’s Fig. 7 embodiment 

as discussed above for claim limitation 1.b, because Mozdzyn discloses that the 

mesh of Fig. 6 is similar to the mesh of Fig. 3.  EX1005, ¶[0027].   

h. 3.: “The apparatus of claim 1, wherein the conductive 
mesh comprises a plurality of mesh segments, each of 
the mesh segments having a width of approximately 
10 μm.” 

10.: “The device of claim 8, wherein the conductive 
mesh comprises a plurality of mesh segments, each of 
the mesh segments having a width of approximately 
10 μm.” 

68. Mozdzyn discloses that the conductive mesh comprises a plurality of 

mesh segments.  For example, Fig. 6 of Mozdzyn shows “diamond shaped mesh 

electrodes 210 [that] comprise a mesh of conductors similar to that described 

above with reference to Fig. 3.”  EX1005 ¶[0027], Fig. 6.  As shown in Fig. 6, the 

“mesh of conductors” are the recited “plurality of mesh segments.” Mozdzyn 

further discloses that the line geometries of the mesh in the embodiment of Figs. 3 

and 4 “are preferably less than 0.025 millimeters (mm) in width and most 
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preferably about 0.010 mm or less.”  EX1005, ¶[0025].  0.010 mm is equal to 10 

μm.  It would have been obvious to a POSITA to use the same line geometries for 

the Fig. 6 embodiment with the electrodes having diamond shapes, and thus in 

Hsu’s Fig. 7 embodiment as discussed above for claim limitation 1.b, because 

Mozdzyn discloses that the mesh of Fig. 6 is similar to the mesh of Fig. 3.  

EX1005, ¶[0027].  

i. 4.: “The apparatus of claim 3, wherein approximately 
5% of an active area of the touch sensor is covered by 
the one or more mesh segments.” 

11.: “The device of claim 10, wherein approximately 
5% of an active area of the touch sensor is covered by 
the mesh segments.” 

69. Mozdzyn discloses that the mesh electrodes of the embodiment of Fig. 

3 and 4 cover 5% or less than the total area covered by the mesh electrodes of the 

touch device.  EX1005 ¶[0025].  A POSITA would have found it obvious, and 

would have been motivated, to configure the embodiment of Fig. 6 such that the 

mesh electrodes covered approximately the same surface area as the embodiment 

of Figs. 3 and 4 in view of Mozdzyn’s disclosure that this amount of coverage was 

desirable.  Thus, assuming that an area covered by the mesh electrode (i.e., 

excluding any spaces between the mesh electrode) is the claimed “active area,” 

Mozdzyn discloses this limitation. 
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70. To the extent that “active area” is construed to refer to the entire area 

of the touch sensor rather than just the areas of the touch sensor covered by 

electrodes, the combination of Hsu and Mozdzyn discloses this limitation.  Hsu 

discloses that the electrodes with diamond shaped conductors shown in Figs. 5A 

and 5B should be positioned and sized such that the Y trace diamonds 72 fill in the 

spaces between the X traces 66, so that the sensor 36 appears to have a single 

uniform layer of transparent conductive material as shown in Fig. 5C.  EX1004, 

7:4-22.   

71. In an embodiment such as shown in Fig. 5C with the diamond areas 

66 of the Y electrodes 64 positioned in the diamond shaped areas between the X 

electrodes on the opposite substrate so as to create of a single uniform layer of 

conductive material, approximately 5% of the touch sensor active area is covered 
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by mesh segments if the electrodes are formed from meshes with 5% the mesh area 

covered by the electrical conductors as taught by Mozdzyn.  

j. 6.: “The apparatus of claim 1, wherein the conductive 
meshes have an optical transmissivity of 
approximately 90%.” 

13.: “The device of claim 8, wherein the conductive 
meshes have an optical transmissivity of 
approximately 90%.” 

72. The ’574 patent indicates that transmissivity of a conductive mesh 

may be determined based on the percentage of the surface area covered by the 

conductors of the conductive mesh.  EX1001, 4:7-19.  In particular, the ’574 states 

that if the conductors in one mesh pattern on one side of a substrate covers 5% of 

the surface of the substrate, then the total transmissivity for all (i.e., both) electrode 

patterns is 90%.  Id.  In other words, if the conductors of the electrode pattern on 

each side covers about 5% of the surface, and if the electrode patterns are offset 

from each other as shown in Figs. 3A-C, then the offset patterns cover a total of 

10% of the surface area, and the total transmissivity of both patterns is 100% - 

10% = 90%.   
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73. Mozdzyn discloses that the embodiment of Figs. 3-4 includes mesh 

electrodes with conductors that cover preferably 15% or less of the electrode area 

(i.e., 15% of the area covered by the mesh electrode is covered by the conductors 

that make up the mesh), and more preferably 5% or less of the electrode area.  

EX1005, ¶[0025].  This disclosure would have rendered obvious to a POSITA a 

mesh electrode with conductors covering 10% of the electrode area as 10% is 

within the range disclosed by Mozdzyn.  In this regard, I note that the ’574 patent 

does not ascribe any criticality to an optical transmissivity of 90%. 

74. As discussed above, Hsu discloses that the electrodes with diamond 

shaped conductors shown in Figs. 5A and 5B should be positioned and sized such 

that the Y trace diamonds 72 fill in the spaces between the X traces 66 such that 
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the sensor 36 appears to have a single uniform layer of transparent conductive 

material as shown in Fig. 5C.  EX1004, 7:4-22.   

In an embodiment such as shown in Fig. 5C with the diamond areas 66 of the Y 

electrodes 64 positioned in the diamond shaped areas between the X electrodes on 

the opposite substrate so as to give the appearance of a single uniform layer of 

conductive material as disclosed by Hsu, if electrodes are formed from meshes 

with 10% of the mesh area covered by the electrical conductors that form the mesh 

as made obvious by Mozdzyn, then the combined transmissivity of the meshes 

would be 100% - 10% = 90%.  This is because any particular area is covered by 

only one or the other of the X electrodes and the Y electrodes, each of which 

includes conductors that cover only 10% of the surface area.   
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k. 7.: “The apparatus of claim 1, wherein the sense 
electrodes being disposed on the first surface of the 
substrate and the drive electrodes being disposed on 
the second surface of the substrate.” 

14.: “The device of claim 8, wherein the sense 
electrodes being disposed on the first surface of the 
substrate and the drive electrodes being disposed on 
the second surface of the substrate.” 

75. As discussed above in connection with Section X.A.3.d, Hsu discloses 

a “transparent substrate 86” with an upper surface onto which a transparent 

conducting layer 64 containing an X pattern has been coated, and an lower surface 

onto which a transparent conducing layer 70 containing a Y pattern has been 

coated.  EX1004, 8:3-21.  A POSITA would have found it obvious to utilize the 

electrodes of one pattern as drive electrodes and the electrodes of the other pattern 

as sense electrodes.   

76. In addition, Mozdzyn discloses that, in some embodiments, separate 

sense and drive lines are utilized.  EX1005, ¶[0021].  As discussed in the State of 

the Art Section VIII.A above, it is well-known in the art to use the electrodes on 

one side of a transparent substrate as drive lines and the electrodes on the other 

side of a transparent substrate as sense lines in a mutual-capacitance configuration 

in a touch device. See, e.g., EX1008, Fig. 1 and ¶ [0028] (in mutual capacitance 

systems, driving lines may be formed on a first layer and sensing lines may be 

formed on a second layer, and the “different layers may be different substrates, 
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different sides of the same substrate, or the same side of the same substrate with 

dielectric separation.”) (emphasis added); EX1009, ¶[0009] and Fig. 1 (shown 

below).  A POSITA would have found it obvious to do so here.   

EX1009, Fig. 1 

B. Ground 2:  Claims 1-4, 6-11, and 13-15  
Are Obvious Over Hsu and Philipp 

1. Summary of Philipp 

77. Philipp is directed towards a “Touch Screen Sensor.”  EX1010, 

¶[0001], Title.  Philipp discloses a capacitive touch screen sensor having a 
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transparent PET substrate with conductive coating forged of fine-line printed metal 

deposited on both sides of the substrate.  Id., ¶¶[0006]-[0008].  The printed metal 

forms conductive electrodes arranged in a mesh pattern on the substrate.  Id.  This 

arrangement improves electrodes in touch screen sensors by improving optical 

quality while maintaining robust performance.  Id. 

78. In a mesh design, the electrodes also provide high optical 

transmissivity and conductivity to deliver a strong electric field.  Id.at ¶¶ [0008], 

[0011], [0033], [0034].  This is done by using narrow conductive electrodes and 

highly-conductive metals.  For example, the conductive electrodes in the mesh 

have a very small width, such as 10 μm wide or less, so as to be optically invisible.  

Id., ¶¶ [0007], [0008], [0011], [0012], [0018], [0033], [0034].  At that size, the 

electrodes cover only 5% or less of the area covered by the mesh pattern.  Id., ¶¶ 

[0007], [0013], [0034].  To provide the electric field, the conductive electrodes are 

made of highly-conductive metals, such as copper, gold, silver, or other metals and 

alloys thereof.  Id., ¶¶ [0007], [0033]. 

79. In an alternate design, Philipp also discloses conductive electrodes 

that cover 10% or less of the area of each electrode (i.e., 10% of the area covered 

by the mesh electrode is covered by the conductors that make up the mesh), and 

more preferably 5% or less of the electrode area.  Id., ¶ [0013]. 

80. Philipp further discloses the conductive mesh arranged in diamond 
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shapes.  Philipp illustrates the diamond-shaped mesh electrodes 32, 34, 38, 40, 42 

in Figs. 3A-3B: 

EX1010, ¶ [0052].  Philipp further discloses that these mesh electrodes can be 

arranged in two layers separated by a dielectric, which is also illustrated in Figs. 

3A-3B.  Id., ¶¶[0014], [0052]. 

2. Detailed Claim Analysis 

81. Hsu, together with Philipp and the knowledge of a POSITA, renders 

claims 1-4, 6-11, and 13-15 of the ’574 patent obvious.  The ’574 claims include 

three groups (apparatus claims 1-7, device claims 8-14, and apparatus claim 15), 

each of which is partially duplicative of the other.  Accordingly, I will group 

together similar elements of the three claim groups for the analysis below. 

a. 1.pre: “An apparatus comprising” 

8.pre: “A device comprising” 
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15.pre: “An apparatus comprising” 

82. As discussed above for Ground 1, Hsu discloses this claim limitation.  

Section X.A.3.a, supra.   

b. 8.a: “a first cover sheet”   

83. As discussed above for Ground 1, Hsu in view of the knowledge of a 

POSITA discloses this claim limitation.  Section X.A.3.b, supra.   

c. 1.a: “a first optically clear adhesive (OCA) layer 
between a first cover sheet and a substrate” 

8.b: “a first optically clear adhesive layer (OCA) 
between the first cover sheet and a substrate” 

15.a “a first optically clear adhesive (OCA) layer 
between a first cover sheet and a substrate” 

84. As discussed above for Ground 1, Hsu in view of the knowledge of a 

POSITA discloses this claim limitation.  Section X.A.3.c, supra.   

d. 1.b: “the substrate, with drive or sense electrodes of a 
touch sensor disposed on a first surface and a second 
surface of the substrate, the first surface being 
opposite the second surface, the drive or sense 
electrodes being made of a conductive mesh 
conductive material comprising metal” 

8.c: “the substrate, with drive or sense electrodes of a 
touch sensor disposed on a first surface and a second 
surface of the substrate, the first surface being 
opposite the second surface, the drive or sense 
electrodes being made of a conductive mesh 
conductive material comprising metal” 

15.b: “the substrate, with sense electrodes of a touch 



IPR2020-00459 
Declaration of Vivek Subramanian 

58 
PETITIONERS - Exhibit 1002 

sensor disposed on a first surface and drive electrodes 
of the touch sensor disposed on a second surface of 
the substrate, the first surface being opposite the 
second surface, the drive and sense electrodes being 
made of a conductive mesh of conductive material 
comprising metal” 

85. As discussed above for Ground 1, Hsu in view of the knowledge of a 

POSITA discloses “the substrate, with sense electrodes of a touch sensor disposed 

on a first surface and drive electrodes of the touch sensor disposed on a second 

surface of the substrate, the first surface being opposite the second surface.”  

Section X.A.3.d, supra.  Philipp in view of the knowledge of a POSITA discloses 

“the drive and sense electrodes being made of a conductive mesh of conductive 

material comprising metal.”  A POSITA would have found it obvious, and would 

have been motivated, to combine the disclosure of Philipp with that of Hsu.   

86. As discussed above in Section VIII.B, mesh electrodes were known in 

the art.  Indeed, Philipp discloses mesh electrodes 32, 34, 38, 40, 42 having 

diamond shapes in Figs. 3A-3B very similar to those disclosed in Hsu: 
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EX1010, ¶ [0052].  Philipp is directed toward an improvement in capacitive touch 

screens, such as those touch screens typically having a transparent substrate with 

transparent conductive coatings formed of fine-line printed metal formed on both 

sides of a PET substrate.  Id., ¶¶ [0007], [0008].  Philipp discloses that forming 

electrodes from a conductive mesh improves electrodes in touch screens by 

improving electrical performance without sacrificing optical quality by reducing 

the metal densities and providing alternate paths around defects.  Id., ¶¶ [0007], 

[0008], [0011].  For example, fine line electrodes (i.e., conductive mesh) with less 

than 5% metal coverage of the total screen area is “nearly as effective in 

propagating [electric] fields as the solid surfaces they replace.”  Id.; see also id., 

¶[0034] (“These fine metal traces can also be used to develop field-emitting 

structures, using a sparse mesh configuration which has been shown to emit 

copious amounts of electric field, almost the same as a solid electrode shape.”).  
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The conductors in the mesh have a very small width such that the conductors are 

essentially invisible.  Id., ¶¶ [0008], [0011], [0018], [0034].  Philipp discloses that 

the conductors may be formed from metals including copper, gold, silver, and 

other metals and alloys thereof.  Id., ¶ [0007].  

87. Philipp further discloses that these electrodes can be arranged in two 

layers separated by a dielectric substrate.  Id., ¶ [0014].  While claim 1 does not 

require that either drive or sense electrodes be on one side or another (particularly 

in light of claim 7), in such embodiments with dedicated touch and sense 

electrodes, it would have been obvious to a POSITA for the sense electrodes to be 

located on one side of the substrate and the drive electrodes to be located on the 

other side of the substrate as such an arrangement was well-known in the art for 

mutual capacitance-type touch screens.  See, e.g., EX1009, ¶ [0009] and Fig. 21.  

A POSITA would also have found this arrangement obvious because a POSITA 

would have recognized that it eliminates the need to provide either (1) separate 

substrates for each of the drive and sense electrodes, or (2) an additional dielectric 

layer between the electrodes if all of the electrodes are on the same side of a single 

substrate.   

88. A POSITA would have been motivated to combine the teachings of 

Philipp with those of Hsu at least because substituting elements of Philipp for 

certain elements of Hsu would have yielded predictable results and would have 
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been reasonably successful.  For example, a POSITA would have been motivated 

to substitute the metal mesh electrodes with diamond shapes as taught by Philipp 

for the ITO electrodes with diamond shapes as taught by Hsu in the embodiment of 

Hsu’s Fig. 7 in order to obtain the benefit of improved electrical performance 

without sacrificing optical quality as taught by Philipp.  A POSITA would further 

have been motivated to configure Hsu’s system to utilize these electrodes as drive 

or sense electrodes in two layers separated by a substrate as taught by Philipp.  A 

POSITA would have had a reasonable expectation of success in doing so given the 

similarities in the capacitive touch screens of Hsu and Philipp and the express 

teachings of Philipp.    

89. As another example, a POSITA would have been motivated to 

substitute the metal mesh electrodes of Philipp for the ITO electrodes of Hsu in 

order to reduce the metal densities of the electrodes and provide alternate paths 

around any defects in the electrodes.  A POSITA would have predictably found 

that the metal mesh electrodes with low metal densities of Philipp that replace the 

ITO electrodes of Hsu propagate nearly the same electrode field as the ITO 

electrodes.  See EX1010 ¶¶[0007], [0034].  Both Hsu and Philipp disclose that the 

electrodes can be made from, for example, silver or gold.  EX1004, 4:57-59; 

EX1010 ¶[0007].  A POSITA would have further been motivated to substitute the 

metal mesh electrodes of Philipp for the electrodes of Hsu at least because robust 
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improvements in performance can be achieved without sacrificing optical quality. 

This can be achieved because breaks in the metal mesh electrodes are cured by 

alternate paths around the defects, which provide for higher yields during the 

manufacturing process, and therefore manufacturing costs can be reduced. See

EX1010 ¶¶[0003], [0008], [0034].  Thus, a POSITA would have had a reasonable 

expectation of success in substituting the metal mesh electrodes of Philipp for the 

ITO electrodes of Hsu. 

e. 1.c: “a display separated from the second surface of 
the substrate by a second OCA and a second cover 
sheet such that at least a portion of the second cover 
sheet is positioned between the second surface of the 
substrate and the display” 

8.d: “a display separated from the second surface of 
the substrate by a second OCA and a second cover 
sheet such that at least a portion of the second cover 
sheet is positioned between the second surface of the 
substrate and the display” 

15.c: “a display separated from the second surface of 
the substrate by a second OCA and a second cover 
sheet such that at least a portion of the second cover 
sheet is positioned between the second surface of the 
substrate and the display” 

90. As discussed above for Ground 1, Hsu in view of the knowledge of a 

POSITA discloses this claim limitation.  Section X.A.3.e, supra.   
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f. 8.e: “one or more computer-readable non-transitory 
storage media embodying logic that is configured 
when executed to control the touch sensor” 

91. As discussed above for Ground 1, Hsu in view of the knowledge of a 

POSITA discloses this claim limitation.  Section X.A.3.f, supra.   

g. 2.: “The apparatus of claim 1, wherein the conductive 
material is copper, silver, gold, aluminum, or tin.” 

9.: “The device of claim 8, wherein the conductive 
material is copper, silver, gold, aluminum, or tin.” 

92. Philipp discloses that the conductive material that forms the mesh 

electrodes is copper, silver, gold, or other metals and alloys.  EX1010, ¶¶ [0007], 

[0033] (emphasis added).  A POSITA would have found it obvious, and would 

have been motivated, to use the same materials described in Philipp, and thus in 

Hsu’s Fig. 7 embodiment as discussed above for claim limitation 1.b, because the 

mesh of Figs. 3A-3B of Philipp is similar to the diamond-shaped mesh of Hsu.  

EX1010, ¶¶ [0007], [0033], [0052], [0053].  While Aluminum and Tin are not 

explicitly called out by Philipp, these would be obvious to a POSITA since these 

are other metals with high electronic conductivity, as specifically called for by 

Phillipp. 

h. 3.: “The apparatus of claim 1, wherein the conductive 
mesh comprises a plurality of mesh segments, each of 
the mesh segments having a width of approximately 
10 μm.” 

10.: “The device of claim 8, wherein the conductive 
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mesh comprises a plurality of mesh segments, each of 
the mesh segments having a width of approximately 
10 μm.” 

93. Philipp discloses that “the conductive mesh comprises a plurality of 

mesh segments.”  For example, Philipp discloses that “vertical columns 32, 40 and 

horizontal rows 34, 42 of diamonds which are interconnected so as to form an 

interleaved electrode set in both the X and y axis.”  EX1010, ¶[0052].  Philipp also 

discloses that metal “in-fill” is used “to increase the effective surface area.”  Id.  

The “interconnected” portions and “in-fill” of the electrode columns and rows are 

the recited “plurality of mesh segments.”  Philipp further discloses that the line 

geometries of the mesh segments in Philipp “are 10 μm wide or less.”  EX1010, ¶¶ 

[0007], [0008], [0012], [0033], [0034].  A POSITA would have found it obvious, 

and would have been motivated, to use the same line geometries as the mesh 

segments in Philipp with the electrodes having diamond shapes, and thus in Hsu’s 

Fig. 7 embodiment as discussed above for claim limitation 1.b, because the mesh 

of Figs. 3A-3B of Philipp is similar to the diamond-shaped mesh of Hsu.  EX1010, 

¶¶ [0028], [0052].   

i. 4.: “The apparatus of claim 3, wherein approximately 
5% of an active area of the touch sensor is covered by 
the one or more mesh segments.” 

11.: “The device of claim 10, wherein approximately 
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5% of an active area of the touch sensor is covered by 
the mesh segments.” 

94. Philipp discloses that the mesh electrodes cover 5% or less of the total 

area covered by the mesh electrodes of the total screen area.  EX1010 ¶¶ [0007], 

[0013], [0034].  A POSITA would have found it obvious, and would have been 

motivated, to configure the embodiment of Figs. 3A-3B of Philipp such that the 

mesh electrodes covered approximately the same surface area as Philipp’s 

disclosure that this amount of coverage was desirable.  Thus, assuming that an area 

covered by the mesh electrode (i.e., excluding any spaces between the mesh 

electrode) is the claimed “active area,” Philipp discloses this limitation.  

95. To the extent that “active area” is construed to refer to the entire area 

of the touch sensor rather than just the areas of the touch sensor covered by 

electrodes, the combination of Hsu and Philipp discloses this limitation.  Hsu 

discloses that the electrodes with diamond shaped conductors shown in Figs. 5A 

and 5B should be positioned and sized such that the Y trace diamonds 72 fill in the 

spaces between the X traces 66, so that the sensor 36 appears to have a single 

uniform layer of transparent conductive material as shown in Fig. 5C.  EX1004, 

7:4-22.   
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96. In an embodiment such as shown in Fig. 5C with the diamond areas 

66 of the Y electrodes 64 positioned in the diamond shaped areas between the X 

electrodes on the opposite substrate so as to create a single uniform layer of 

conductive material, if electrodes are formed from meshes with 5% the mesh area 

covered by the electrical conductors as taught by Philipp, the result is that 

approximately 5% of the touch sensor active area is covered by mesh segments. 

j. 6.: “The apparatus of claim 1, wherein the conductive 
meshes have an optical transmissivity of 
approximately 90%.” 

13.: “The device of claim 8, wherein the conductive 
meshes have an optical transmissivity of 
approximately 90%.” 

97. As discussed above for Ground 1, the ’574 patent indicates that the 

transmissivity of a conductive mesh may be determined based on the percentage of 
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the surface area covered by the conductors of the conductive mesh.  Section 

X.A.3.j, supra.   

98. Philipp discloses mesh electrodes with metal traces that cover 10% or 

less of the area of each electrode (i.e., 10% of the area covered by the mesh 

electrode is covered by the conductors that make up the mesh), and more 

preferably 5% or less of the electrode area.  EX1010, ¶ [0013].  This disclosure 

would have rendered obvious to a POSITA a mesh electrode with conductors 

covering 10% of the electrode area as 10% is within the range disclosed by Philipp.  

In this regard, the ’574 patent does not ascribe any criticality to an optical 

transmissivity of 90%. 

99. As discussed above, Hsu discloses that the electrodes with diamond-

shaped conductors shown in Figs. 5A and 5B should be positioned and sized such 

that the Y trace diamonds 72 fill in the spaces between the X traces 66 such that 

the sensor 36 appears to have a single uniform layer of transparent conductive 

material as shown in Fig. 5C.  EX1004, 7:4-22.   
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In an embodiment such as shown in Fig. 5C with the diamond areas 66 of the Y 

electrodes 64 positioned in the diamond shaped areas between the X electrodes on 

the opposite substrate so as to give the appearance of a single uniform layer of 

conductive material as disclosed by Hsu, if electrodes are formed from meshes 

with 10% of the mesh area covered by the electrical conductors that form the mesh 

as made obvious by Philipp, then the combined transmissivity of the meshes would 

be 100% - 10% = 90%.  This is because any particular area is covered by only one 

or the other of the X electrodes and the Y electrodes, each of which includes 

conductors that cover only 10% of the surface area.    

k. 7.: “The apparatus of claim 1, wherein the sense 
electrodes being disposed on the first surface of the 
substrate and the drive electrodes being disposed on 
the second surface of the substrate.” 
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14.: “The device of claim 8, wherein the sense 
electrodes being disposed on the first surface of the 
substrate and the drive electrodes being disposed on 
the second surface of the substrate.” 

100. As discussed above in connection with Section X.A.3.d, Hsu discloses 

a “transparent substrate 86” with an upper surface onto which a transparent 

conducting layer 64 containing an X pattern has been coated, and a lower surface 

onto which a transparent conducing layer 70 containing a Y pattern has been 

coated.  EX1004, 8:3-21.  A POSITA would have found it obvious to utilize the 

electrodes of one pattern as drive electrodes and the electrodes of the other pattern 

as sense electrodes.  In addition, Philipp discloses that, in some embodiments, the 

electrodes are arranged in two layers separated by a dielectric.  EX1010, ¶[0014].  

This two-layer geometry of electrodes is illustrated in the diamond patterns of Figs. 

3A-3B of Philipp.  EX1010, ¶[0052].  As discussed in the State of the Art Section 

VIII.A above, it is well-known in the art to use the electrodes on one side of a 

transparent substrate as drive lines and the electrodes on the other side of a 

transparent substrate as sense lines in a mutual-capacitance configuration in a 

touch device. See, e.g., EX1008, Fig. 1 and ¶ [0028] (in mutual capacitance 

systems, driving lines may be formed on a first layer and sensing lines may be 

formed on a second layer, and the “different layers may be different substrates, 

different sides of the same substrate, or the same side of the same substrate with 
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dielectric separation.”) (emphasis added); EX1009, ¶[0009] and Fig. 21.  A 

POSITA would have found it obvious to do so here.     

C. Ground 3:  Claims 1-3, 7-10, and 14-15  
Are Obvious Over Hsu and Chang 

1. Summary of Chang 

101. Chang is directed to a “Capacitive-Type Touch Panel.” See EX1011, 

Title and Abstract.  Chang explains that “conventional capacitive-type touch 

panel[s]” include a first electrode unit (12, 22), a second electrode unit (13, 23), 



IPR2020-00459 
Declaration of Vivek Subramanian 

71 
PETITIONERS - Exhibit 1002 

and a transparent substrate (11, 21) or insulator layer (24) between the first and 

second electrode units. EX1011 ¶¶[0005]-[0006], Figs. 1 and 2.  

102. Chang states that “the first and second electrode units . . . are made 

from a transparent conductive material, such as indium tin oxide (ITO), which has 

a much higher sheet resistance compared to those of metals, such as Cu [(copper)], 

Ag [(silver)] and Au [(gold)].”  Id., ¶[0008].  Chang teaches the use of electrode 

sections (411 and 421, annotated in green below) having “a screen-like shape” 

(annotated in green shading below) that “permits enhancement in reduction of the 

sheet resistance of the capacitive-type touch panel.”  Id., ¶[0036].  
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EX1011, Figs. 9 and 10 (annotated) 

2. Detailed Claim Analysis 

103. Hsu, together with Chang and the knowledge of a POSITA, renders 

claims 1-3, 7-10, and 14-15 of the ’574 patent obvious.  The ’574 claims include 

three groups (apparatus claims 1-7, device claims 8-14, and apparatus claim 15), 

each of which is partially duplicative of the other.  Accordingly, as I have done 

previously herein, I will group together similar elements of the three claim groups 

for the analysis below. 

a. 1.pre: “An apparatus comprising” 

8.pre: “A device comprising” 

15.pre: “An apparatus comprising” 

104. As discussed above for Ground 1, Hsu discloses this claim limitation.  

Section X.A.3.a, supra.   

b. 8.a: “a first cover sheet”   

105. As discussed above for Ground 1, Hsu discloses this claim limitation.  

Section X.A.3.b, supra.   

c. 1.a: “a first optically clear adhesive (OCA) layer 
between a first cover sheet and a substrate” 

8.b: “a first optically clear adhesive layer (OCA) 
between the first cover sheet and a substrate” 
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15.a “a first optically clear adhesive (OCA) layer 
between a first cover sheet and a substrate” 

106. As discussed above for Ground 1, Hsu discloses this claim limitation.  

Section X.A.3.c, supra. 

d. 1.b: “the substrate, with drive or sense electrodes of a 
touch sensor disposed on a first surface and a second 
surface of the substrate, the first surface being 
opposite the second surface, the drive or sense 
electrodes being made of a conductive mesh 
conductive material comprising metal” 

8.c: “the substrate, with drive or sense electrodes of a 
touch sensor disposed on a first surface and a second 
surface of the substrate, the first surface being 
opposite the second surface, the drive or sense 
electrodes being made of a conductive mesh 
conductive material comprising metal” 

15.b: “the substrate, with sense electrodes of a touch 
sensor disposed on a first surface and drive electrodes 
of the touch sensor disposed on a second surface of 
the substrate, the first surface being opposite the 
second surface, the drive and sense electrodes being 
made of a conductive mesh of conductive material 
comprising metal” 

107. As discussed above for Ground 1, Hsu discloses “the substrate, with 

sense electrodes of a touch sensor disposed on a first surface and drive electrodes 

of the touch sensor disposed on a second surface of the substrate, the first surface 

being opposite the second surface.”  Section X.A.3.d, supra.  

108. Hsu discloses that the drive or sense electrodes (i.e., traces in 

conductor layers 64 and 70) are made of a conductive material comprising metal.  
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See EX1004, 7:7:34-37 (referring to description of conductive layers in FIG. 2 for 

description of conductive layers 64 and 70), 4:57-59 (examples of transparent 

conductors include Indium Tin Oxide (ITO), silver, gold, and aluminum alloys).  A 

POSITA would have understood that Indium Tin Oxide (ITO), silver, gold, and 

aluminum alloys are each a conductive material that comprises metal.    

109. Further, it would have been obvious to a POSITA to modify the drive 

or sense electrodes of Hsu to be made of a conductive mesh in view of Chang.   

110. According to Chang, “conventional capacitive-type touch panel[s]” 

include a first electrode unit (12, 22), a second electrode unit (13, 23), and a 

transparent substrate (11, 21) or insulator layer (24) between the first and second 

electrode units. EX1011 ¶¶[0005]-[0006], Figs. 1 and 2.  As shown in the 

annotated figures below, Chang’s “conventional” touch panel construction is 

similar to that of Hsu. 
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111. Chang states that “conventional” touch panels permit the 

identification of a touch location through “a change in the capacitance between the 

first and second electrode units” when a user touches the panel.  Id., ¶[0007].  A 

POSITA would have understood that the “change in the capacitance between the 

first and second electrode units” described by Chang refers to mutual capacitance.     

112. Chang states, however, that “[s]ince the first and second electrode 

units . . . are made from a transparent conductive material, such as indium tin oxide 

(ITO), which has a much higher sheet resistance compared to those of metals, such 

as Cu [(copper)], Ag [(silver)] and Au [(gold)], the sheet resistance of the 

conventional capacitive-type touch panels will be larger than 1KΩ/square and the 

capacitance . . . from one peripheral end to an opposite peripheral end will be 

larger than 400 pF (pico-farad) when the capacitive-type touch panel has 
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dimensions larger than 7x7 inches, which can result in relatively poor 

identification of coordinates of a location touched by the user, which in turn, limits 

production of larger sizes of the capacitive-type touch panels.”  Id., ¶[0008].   

113. To solve this problem, Chang teaches the use of electrode sections 

(411 and 421, annotated in green below) having “a screen-like shape.”  Id., 

¶[0036].   

EX1011, Figs. 9 and 10 (annotated) 

114. A POSITIA would have understood that Chang’s “screen-like shape” 

is a mesh, because it includes wires that surround open spaces. For example, with 

reference to Figs. 9 and 10 above, each of the nine small square open areas in an 

electrode section 411 is surrounded by a set of four wires that are part of a larger 

network of wires.  Chang explains that “[t]he screen-like structure permits 
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enhancement in reduction of the sheet resistance of the capacitive-type touch 

panel.”  Id., ¶[0036].   

115. Similar to Chang, Hsu’s electrodes (i.e., conductor layers 64 and 70) 

are made of Indium Tin Oxide (ITO), silver, or gold (EX1004, 4:57-59) and 

include a pattern of parallelogram- or rhomboid-shaped regions (“diamonds” 66 

and 72) that fill similarly shaped regions between adjacent electrodes.  See

EX1004, 6:40-50, 7:6-19, Figs. 5A-5C; EX1011, ¶¶[0029], [0035]-[0036], Fig. 9. 

EX1004 (Hsu), Figs. 5A-5C    EX1011 (Chang), Fig. 9 

116. It would have been obvious to a POSITA to modify the diamonds (66, 

72) of Hsu’s electrode traces (64 and 70) to include the mesh structure (i.e., 

“screen-like structure”) disclosed by Chang in view of Chang’s teaching that “[t]he 

screen-like structure permits enhancement in reduction of the sheet resistance of 

the capacitive-type touch panel” in order to overcome negative effects of the 
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relatively high sheet resistance of ITO, including poor identification of coordinates 

and limitations on the size of capacitive-type touch panels.  EX1011, ¶¶ [0008], 

[0036].   

117. A POSITA would have had a reasonable expectation that modifying 

Hsu’s electrodes to be made of mesh material as taught by Chang would 

successfully yield “drive or sense electrodes being made of a conductive mesh.”  

Hsu and Chang describe similarly shaped and arranged electrodes made of similar 

materials.  See EX1004, 4:57-59, 6:40-50, 7:6-19, Figs. 5A-5C; EX1011, ¶¶[0029], 

[0035]-[0036], Fig. 9.  And a POSITA would have readily expected that forming 

electrodes with the shape described by Chang would achieve the recited 

“electrodes being made of a conductive mesh.”  For instance, Chang explains that 

the mesh electrodes can be achieved by simply changing the shape of the electrode.  

EX1011, ¶[0036] (describing the embodiments of Fig. 9-11 as “the first and second 

conductors 41, 42 [having] a screen-like shape.”).  (Emphasis added).  Chang also 

teaches that the conductors can be made using “vapor deposition techniques,” 

which a POSITA would have understood was well-known.  Id. ¶[0029]. 

e. 1.c: “a display separated from the second surface of 
the substrate by a second OCA and a second cover 
sheet such that at least a portion of the second cover 
sheet is positioned between the second surface of the 
substrate and the display” 

8.d: “a display separated from the second surface of 
the substrate by a second OCA and a second cover 
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sheet such that at least a portion of the second cover 
sheet is positioned between the second surface of the 
substrate and the display” 

15.c: “a display separated from the second surface of 
the substrate by a second OCA and a second cover 
sheet such that at least a portion of the second cover 
sheet is positioned between the second surface of the 
substrate and the display” 

118. As discussed above for Ground 1, Hsu discloses this claim limitation.  

Section X.A.3.e, supra.   

f. 8.e: “one or more computer-readable non-transitory 
storage media embodying logic that is configured 
when executed to control the touch sensor” 

119. As discussed above for Ground 1, Hsu discloses this claim limitation.  

Section X.A.3.f, supra.   

g. 2.: “The apparatus of claim 1, wherein the conductive 
material is copper, silver, gold, aluminum, or tin.” 

9.: “The device of claim 8, wherein the conductive 
material is copper, silver, gold, aluminum, or tin.” 

120. Hsu in view of Chang discloses the apparatus of claim 1 (see claim 1 

analysis, supra), and Hsu further discloses that the conductive material is copper, 

silver, gold, aluminum, or tin.  EX1004, 4:57-59 (“Examples of substantially 

transparent conductors include . . . Indium Tin Oxide (ITO) . . . silver, [and] 

gold.”), 7:15-19 (identifying the same materials).  Chang also discloses that the 

conductor material can be copper, silver, gold, or aluminum.  EX1011, ¶0029].  
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h. 3.: “The apparatus of claim 1, wherein the conductive 
mesh comprises a plurality of mesh segments, each of 
the mesh segments having a width of approximately 
10 μm. 

121. Hsu in view of Chang discloses the apparatus of claim 1 (see claim 1 

analysis, supra).  Hsu further discloses that the conductors (i.e., traces of conductor 

layers 64 and 70) comprise a plurality of segments referred to as “diamonds,” as 

shown in Figs. 5A-5C using reference numbers 66 and 72.  See EX1004, 6:40-50.  

Hsu describes the conductors as “relatively thin” and “transparent” or 

“substantially transparent” but does not explicitly disclose that each segment has a 

width of approximately 10 µm or that each segment is a “mesh segment.”  

EX1004, 6:38-50, 7:34-41, 8:1-10. 

122. Chang discloses the use of a “mesh [that] comprises a plurality of 

mesh segments.”  For example, Chang discloses, with reference to Fig. 9, that 

“each of the first and second electrode sections 411,421 of the first and second 

conductors 41, 42 has a plurality of intersected weft and warp metal lines 4131, 

4132 (4231, 4232).”  EX1011, ¶[0036].  The “intersected weft and warp metal 

lines” are the recited “plurality of mesh segments.”  It would have been obvious to 

a POSITA to modify the “diamond” segments of Hsu to be mesh segments in view 

of Chang for the same reasons discussed with respect to claim element 1.b, supra.    

123. Chang also teaches that mesh (“screen-like”) electrode sections 411 

and 421 have a “fine conductor line-constructed structure which is constructed 
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from a fine line-shaped conductor having a dimension that permits the fine line-

shaped conductor to be substantially not visible to the naked eye.”  EX1011 

¶[0029].  Chang teaches that the fine line-shaped conductor has a layer thickness 

less than 250 angstroms (i.e., less than 0.025 µm), preferably ranging from 10-50 

angstroms (i.e., 0.001-0.005 µm).  Id.  Chang also teaches using a line width of less 

than 200 microns (i.e., less than 200 µm) “so as to be substantially not visible to 

the naked eye.”  Id.  Thus, Chang teaches that electrode components are 

substantially not visible to the naked eye along a given dimension (either thickness 

or width) when the dimensional length is less than 200 µm, which encompasses 10 

µm.   

124. It would have been obvious to a POSITA to modify the “diamond” 

segments of Hsu to have a width of approximately 10 µm in view of Chang 

because Hsu’s conductor layers are intended to be “transparent” or “substantially 

transparent” for use “directly on top of a display device like and LCD screen” 

(EX1004, 6:38-50, 7:34-41, 8:1-10, 9:36-48), and Chang teaches that electrode 

segments are “substantially not visible to the naked eye” with a dimensional length 

less than 200 µm, including between 200 µm and 0.001 µm, which encompasses 

10 µm.   

i. 7.: “The apparatus of claim 1, wherein the sense 
electrodes being disposed on the first surface of the 
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substrate and the drive electrodes being disposed on 
the second surface of the substrate.” 

125. A POSITA would have understood that Hsu’s “conductor 64” that 

“contains the X trace pattern,” which is disposed on the first surface of substrate 86 

(see, e.g., EX1004, 8:1-7, Fig. 7) is a sense electrode as meant by the ’574 patent.     

126. To the extent Respondent argues that Hsu’s conductor 64 does not 

include sense electrodes, Hsu discloses that the stacked layers of sensor 36 “can be 

reversed in order without loss of functionality.  EX1004, 7:24-25; see also id., 

5:16-17.  Thus, whether the traces of conductor layer 64 or 70 are considered 

“drive” or “sense” electrodes, a POSITA would have understood that their order in 

the stack can be reversed such that the sense electrodes are disposed on the first 

surface of the substrate and the drive electrodes are disposed on the second surface 

of the substrate.  

127. Furthermore, disposing the sense electrodes on the first surface and 

the drive electrodes on the second surface would have been obvious to a POSITA 

as a mere rearrangement of parts because reversing the order of the stacked layers 

would not change the operation of Hsu’s sensor 36.  See EX1004, 7:24-25 

(reversing the order does not change functionality). 
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D. Ground 4: Claims 4, 6, 11, and 13 Are Obvious Over Hsu in view 
of Chang and Frey. 

1. Summary of Frey 

128. Frey discloses a touch screen sensor (100) with a touch sensing area 

(105) having a “visible light transparent region (101),” which includes “an 

electrically conductive micropattern 140 disposed on or in [a] visible light 

transparent substrate 130.”  EX1012, ¶¶ [0056]-[0057].   

EX1012, Fig. 1 

129. Frey describes certain attributes of “[a]ppropriate micropatterns of 

conductor for achieving transparency of the sensor and viewability of a display 

through the sensor,” including “an area fraction of the sensor that is shadowed by 

the conductor of . . . less than 10%, or less than 5%, . . . or less than 0.5%.”  

Id. ¶[0074].  Frey also teaches that a touch screen sensor preferably has greater 

than 85% visible light transmittance (id., ¶[0006]) and provides an example 

achieving approximately 91% visible light transmittance using a mesh electrode 

pattern (id., ¶[0150]), as shown below. 
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EX1012, Fig. 11 (mesh electrode pattern) 

2. Detailed Claim Analysis 

130. The ’574 claims include three groups (apparatus claims 1-7, device 

claims 8-14, and apparatus claim 15), each of which is partially duplicative of the 

other.  Accordingly, I again will group together similar elements of the three claim 

groups for the analysis below. 

131. Hsu, together with Chang and Frey, and in view of the knowledge of a 

POSITA, renders claims 4, 6, 11, and 13 of the ’574 patent obvious.   

a. 4: “The apparatus of claim 3, wherein approximately 
5% of an active area of the touch sensor is covered by 
the one or more mesh segments.” 

11: “The device of claim 10, wherein approximately 
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5% of an active area of the touch sensor is covered by 
the mesh segments.” 

132. Hsu in view of Chang discloses the apparatus of claim 3.  See

analysis, supra.  Hsu’s sensor is “transparent” or “substantially transparent.” 

EX1004, 6:38-50, 7:34-41, 8:1-10. 

133. Hsu explains that “in many applications it is desirable to display the 

surface underlying [a] touchpad.  For example, the touchpad can be overlaid on an 

active display such as a LCD or CRT screen to facilitate input to a graphical user 

interface (GUI).”  EX1004, 1:27-31.  Hsu also explains that “transparent” 

conductive materials, including, gold, silver, and ITO are not “perfectly 

transparent,” and that regions not covered by such “transparent” conductive 

material are even more visible.  Id. at 7:15-22. 

134. Further, Frey discloses a touch screen sensor (100) with a touch 

sensing area (105) having a “visible light transparent region (101),” which includes 

“an electrically conductive micropattern 140 disposed on or in [a] visible light 

transparent substrate 130.”  EX1012, ¶¶ [0056]-[0057].  Frey also describes certain 

attributes of “[a]ppropriate micropatterns of conductor for achieving transparency 

of the sensor and viewability of a display through the sensor,” including “an area 

fraction of the sensor that is shadowed by the conductor of . . . less than 10%, or 

less than 5%, . . . or less than 0.5%.”  Id. ¶[0074].  A POSITA would have 

appreciated that the “area fraction of the sensor that is shadowed by the conductor” 
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is an active area of the touch sensor covered by conductive electrode elements.  

POSITA would have also understood Frey as teaching that approximately 5% of an 

active area of the touch sensor covered by conductive electrode elements would 

achieve transparency of the sensor and viewability of a display through the sensor.  

135. It would have been obvious to a POSITA to modify the sensor of Hsu 

such that that approximately 5% of an active area of the touch sensor is covered by 

conductive electrode elements in order to achieve transparency of the sensor and 

viewability of a display through the sensor, as taught by Frey, which is consistent 

with the intended application of Hsu’s sensor, i.e., to be combined with a display 

device.  See EX1004, 9:36-48; EX1011 ¶[0074].  

136. Furthermore, Hsu’s stated objective is to provide a “flexible and 

transparent object position recognition device[] useful in applications such as 

cursor movement and user input for computing devices and other applications” and 

recognizes that regions not covered by “transparent” conductive material are 

indeed transparent.  EX1004, 1:8-12, 7:15-22.  Thus, it would have been obvious 

to a POSITA to modify Hsu’s transparent touch sensing system in view of Frey’s 

teachings to achieve improved sensor transparency and viewability of an 

underlying display, as taught by Frey, in accordance with Hsu’s goals.  See id. 

b. 6: “The apparatus of claim 1, wherein the conductive 
meshes have an optical transmissivity of 
approximately 90%.” 
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13: “The device of claim 8, wherein the conductive 
meshes have an optical transmissivity of 
approximately 90%.” 

137. Hsu in view of Chang discloses the apparatus of claim 1.  See

analysis, supra.  Hsu’s sensor is “transparent” or “substantially transparent” 

EX1004, 6:38-50, 7:34-41, 8:1-10. 

138. Further, Frey teaches that “[t]he sensing area of a touch sensor is that 

region of the sensor that is intended to overlay, or that overlays, a viewable portion 

of an information display and is visible light transparent in order to allow 

viewability of the information display.”  EX1011 ¶[0052].  To that end, Frey 

teaches that a touch screen sensor preferably has greater than 85% visible light 

transmittance (id., ¶[0006]) and provides an example achieving approximately 91% 

visible light transmittance using a mesh electrode pattern (id., ¶[0150]).   

139. It would have been obvious to a POSITA to modify the sensor of Hsu 

such that that the conductive mesh has an optical transmissivity of approximately 

90% to allow viewability of an underlying information display, as taught by Frey, 

which is consistent with the intended application of Hsu’s sensor, i.e., to be 

combined with a display device.  See EX1004, 9:36-48; EX1011 ¶[0074]. 
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XI. SECONDARY CONSIDERATIONS  

140. I am informed that neither Patent Owner nor the ’574 patent 

applicants identified any secondary considerations of non-obviousness with respect 

to the ’574 patent. 

141. I reserve the right to supplement this declaration should any evidence 

of secondary considerations of non-obviousness with respect to the ’574 patent be 

produced during this proceeding. 

XII. CONCLUSION 

142. Claims 1-4, 6-11, and 13-15 of the ’574 patent should be found 

unpatentable and should be canceled for the reasons I set forth above. 

I hereby declare under penalty of perjury under the laws of the United States 

of America that the foregoing is true and correct, and that all statements made of 

my own knowledge are true and that all statements made on information and belief 

are believed to be true. I understand that willful false statements are punishable by 

fine or imprisonment or both.  See 18 U.S.C. § 1004. 

Date:  February 14, 2020  By:   
Vivek Subramanian, Ph.D. 
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EXHIBIT A 
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