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EXHIBITFEISTI. INTRODUCTION

A. Engagement

1. I am a salaried emplovyee of Exponent, Inc. (“Exponent™). Exponent

charges $925 per hour for my time plus expenses for work performed in

connection with this matter. I have received no additional compensation for work

in this case, and my compensation does not depend upon the contents of this

report, any testimony I may provide, or the ultimate outcome of the case.

2. Exponent is an engineering and science consulting firm

headquartered at 149 Commonwealth Drive, Menlo Park, California 94025. I am a

Principal and a Corporate Vice President at Exponent. I am based in, and Director

of, Exponent’s New York office. I am also the Director of Exponent’s Electrical

Engineering and Computer Science practice.

3. Exponent has been retained by Counsel for Amphenol in this matter

to provide independent technical expert consulting services. I, Shukri Souri, am

the investigator for the subject matter in this report.

B. Background and Qualifications

4, My curriculum vitae (“CV”’) detailing my educational background,

professional experience, and list of publications is provided as Exhibit 1004

xii
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(EX1004). Some of my background and experience that qualifies me to offer the

opinions in this Declaration as an expert in the technical issues in this case are as

follows.

5. I received my B.A. (Honors) and M.A. in Engineering Science from

Oxford University in the UK: my Master’s degree in Electrical Engineering from

Stanford University, California: and my Ph.D. in Electrical Engineering, also from

Stanford University, California.

6. Before returning to Stanford for my Ph.D., I was a member of the

staff at Raychem’s Corporate Research and Development Laboratories, where [

researched and built electronic systems to target reliable and safe operation of

commercial and industrial equipment. My work resulted in patents awarded by the

United States, European, Japanese, and World Intellectual Property Organization

patent offices.

7. My Ph.D. work at Stanford was generally in the area of 3-

dimensional design and fabrication of Integrated Circuits (“ICs”). My

contributions included novel electrical interconnect architectures to enable Giga

Scale Integration (“GSI”’) and enhanced speeds in ICs.

8. Since joining Exponent, my professional activities have included

working with industry members to understand failure modes of their products,

whether such failures occur in the field after deployment, during manufacturing

xiii
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and quality assurance, or even earlier in the design and modeling phase. The

knowledge acquired during such root cause investigations is typically fed back

into the manufacturer’s product life cycle for purposes of improving vield, quality,

reliability, safety and lifetime of the same or new product.

9. I also work with government institutions to advise on technological

investigations and challenges. For example, [ was selected to United States

National Academy of Engineering Frontiers of Engineering Symposium to help

address future technological challenges facing society: and I also advised

members of the United States Congress in their Investigation into Instances of

Sudden Unintended Acceleration in Toyota Made Vehicles, as instituted by the

Committee on Energy and Commerce in the House of Representatives.

10. My experience with electrical connectors and relevant

electrical/electronic materials spans over 25 vears. During this time, I have worked

on research and manufacturing of electrically insulating materials: non-linear

electrically conducting polymeric materials; and investigated design,

manufacturing and assembly issues related to failures of electrical connectors.

This included analyses of connector failures on Printed Circuit Boards (“PCBs”)

due to issues related to design, manufacturing, quality and assembly.

11. By way of example, as a Scientist at Raychem in the mid- to late90’s,

I began my research in, and developed, electrical material systems and devices

X1V
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based on conductive polymeric materials. Such material systems and devices can

exhibit Positive Temperature Coefficient of Resistance (PTC-R) effects: whether

due to externally applied or active Joule heating, the thermal expansion of the

loaded matrix causes a disruption in the conductive network, increasing electrical

resistance. Products based on PTC-R materials have been deployed for various

applications, including self-regulated heating, resettable fuses, and thermal

sensors, as examples. As a Research Engineer at Raychem, now part of TE

Connectivity, my research encompassed designing and working with connector

components including for Printed Circuit Boards (“PCBs”), fiber optics cables,

high frequency applications, automotive and telecom industries.

12.  Over the vears, and particularly for electrical connectors, I have led

several investigations at Exponent to identify the root cause of failures involving

connectors on PCBs. As examples, such failures have involved backplanes and

mainboards in applications for data centers or high-reliability computing. These

failures were occurring in field-deployed devices as well as during accelerated

lifetime tests as performed by my teams at Exponent. Our work with industry

resulted in efforts to address manufacturing practices to minimize the risk of

failures, whether during testing or in the field. My experience with electrical

connectors has also crossed various industry boundaries, including IT, automotive,

industrial controls and healthcare applications, also as examples. I have also been

XV
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admitted as an expert in several litigation matters and offered opinions related to

electrical connectors for various industries, including small form factor pluggable

type connectors for high-speed electrical interconnections, such as QSFP,

OSFPDD and OSFP, among others.

13. I am currently a Senior Member of the Institute of Electrical and

Electronics Engineers. Additional details about my backeround and expertise,

including publications, are further described in my professional resume, which is

attached as Exhibit K to this report. This resume includes a list of all publications

I have authored within the preceding ten vears. It also includes a list of cases in

which [ have testified as an expert at trial or by deposition within the preceding

four years.

14. In forming my opinions, I have relied upon the materials listed below,

my education, training, and knowledge of connector technologies, electrical and

electronic materials, and related experience.

C. Bases of My Opinions and Materials Considered

15. I have reviewed the ’898 patent, its prosecution history, and the prior

art and other documents and materials cited herein. For ease of reference, the full

list of documents that I have considered is in the exhibit list below. I have also

considered the documents cited and referenced herein, even if not included in the

exhibit list below. Each of these materials is a type of document that experts in

XVi
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my field would have reasonably relied upon when forming their opinions and

would have had access to either through the applicable patent office and/or well-

known libraries, conferences, publications, organizations, and websites in the field

as further discussed herein.

16. My opinions, as explained below, are based on my years of
education, research, experience, and backeround in the field of microelectronics
and computing systems, as well as my investigation and study of relevant
materials for this declaration. When developing the opinions set forth in this
declaration, I assumed the perspective of a person having ordinary skill in the art,
as set forth in Section III below. In forming my opinions, I have studied and
considered the materials identified in the list below.

Exhibit Description

1001 | U.S. Patent No. 11,495,898 (“the "898 patent”)

1002 | Prosecution History of U.S. Patent No. 11,495,898

1003 | Declaration of Dr. Shukri Souri (“Souri”)

1004 | Curriculum Vitae of Dr. Shukri Souri

1005 | U.S. Patent Application Publication No. 2020/0194911 (“Ayzenberg”)

1006 | U.S. Patent Application Publication No. 2013/0280955 (“Alden”)

1007 | U.S. Patent No. 9,882,706 (“Lugthart”)

Andy Turudic, et al., Pre-Emphasis and Equalization Parameter
1008 | Optimization with Fast, Worst-Case/Multibillion-Bit Verification
(DesignCon 2007) (“Turudic”)

1009 | U.S. Patent No. 9,887,496 (“Janssen”)

1010 | QSFP-DD Hardware Rev 5.0 (Jul. 9, 2019)

1011 | Pages from Newton’s Telecom Dictionary (30th ed. 2016)

Exhibit Description

XVil
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Pages from R. Horak, Webster’s New World Telecom Dictionary

1012 (2008)

1013 | °898 Patent Claim Limitation Comparison Chart

1014 | U.S. Patent No. 11,228,123 (“Ayzenberg-123")

1015 | U.S. Provisional Patent Application No. 62/780,504

1016 | Ayzenberg Claim Limitation Comparison Chart
TE connectivity, OSFP-DD Connectors & Cable Assemblies: High

1017 Speed 400G Pluggable I/O Solutions (2019)

1018 | U.S. Patent No. 7,498,523

tE*h*bi B e

1019 Redline Comp.ariso.n Of Ayzenberg (EX1005) Specification To
EX1015 Specification

1020 | Griffiths, D.J., INTRODUCTION TO ELECTRODYNAMICS (4th ed. 2013).

XViil
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Petitioner s the Real Partvin |

B—Related- Matters

US—Patent No-—1H:495:898-issuwed-D. MY UNDERSTANDING OF
PATENT LAW

17. In developing my opinions, I discussed various relevant legal

principles with Petitioner’s attorneys. Though I do not purport to have prior

knowledge of such principles, I understood them when they were explained to me

and have relied upon such legal principles, as explained to me, in the course of

forming the opinions set forth in this declaration. My understanding in this

respect is as follows:

18. I understand that “inter partes review’ (IPR) is a proceeding before

the United States Patent & Trademark Office for evaluating the patentability of an

issued patent’s claims based on prior art patents and printed publications.

19. I understand that, in this proceeding, Petitioner has the burden of

proving that the challenged claims of the >898 patent are unpatentable by a

preponderance of the evidence. I understand that “preponderance of the evidence”

means that a fact or conclusion is more likely true than not true.

X1X
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20. I understand that, in IPR proceedings, claim terms in a patent are

given their ordinary and customary meaning as understood by a person of ordinary

skill in the art (“POSA”) in the context of the entire patent and the prosecution

history pertaining to the patent. If the specification provides a special definition

for a claim term that differs from the meaning the term would otherwise possess.,

the specification’s special definition controls. If a claim element is expressed as a

“means” for performing a specified function, I understand that it covers the

corresponding structure described in the specification and equivalents of the

described structure. I have applied these standards in preparing the opinions in

this declaration.

21. I understand that determining whether a particular patent or printed

publication constitutes prior art to a challenged patent claim can require

determining the effective filing date (also known as the priority date) to which the

challenged claim is entitled. I understand that for a patent claim to be entitled to

the benefit of the filing date of an earlier application to which the patent claims

priority, the earlier application must have described the claimed invention in

sufficient detail to convey with reasonable clarity to the POSA that the inventor

had possession of the claimed invention as of the earlier application’s filing date.

I understand that a disclosure that merely renders the claimed invention obvious is

XX
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not sufficient written description for the claim to be entitled to the benefit of the

filing date of the application containing that disclosure.

22. I understand that for an invention claimed in a patent to be patentable,

it must be, among other things, new (novel—i.e., not anticipated) and not obvious

from the prior art. My understanding of these two legal standards is set forth

below.

1. Anticipation

23. I understand that, for a patent claim to be “anticipated’ by the prior

art (and therefore not novel), each and every limitation of the claim must be found,

expressly or inherently, in a single prior art reference. I understand that a claim

limitation is disclosed for the purpose of anticipation if a POSA would have

understood the reference to disclose the limitation based on inferences that a

POSA would reasonably be expected to draw from the explicit teachings in the

reference when read in light of the POSA’s knowledge and experience.

24. 1 understand that a claim limitation is inherent in a prior art reference

if that limitation is necessarily present when practicing the teachings of the

reference, regardless of whether a person of ordinary skill recognized the presence

of that limitation in the prior art.
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2. Obviousness

25. T understand that a patent claim may be unpatentable if it would have

been obvious in view of a single prior art reference or a combination of prior art

references.

26. I understand that a patent claim is obvious if the differences between

the subject matter of the claim and the prior art are such that the subject matter as

a whole would have been obvious to a person of ordinary skill in the relevant

field at the time the invention was made. Specifically, I understand that the

obviousness question involves a consideration of:

X the scope and content of the prior art; X the differences between the

prior art and the claims at issue; X the knowledge of a person of

ordinary skill in the pertinent art; and x if present, objective factors

indicative of non-obviousness, sometimes referred to as “secondary

considerations.” To my knowledge, the Patent Owner has not

asserted any such secondary considerations with respect to the >898

patent.

27. I understand that in order for a claimed invention to be considered

obvious, a POSA must have had a reason for combining teachings from multiple

prior art references (or for altering a single prior art reference, in the case of

obviousness in view of a single reference) in the fashion proposed.

xXxii
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28. I further understand that in determining whether a prior art reference

would have been combined with other prior art or with other information within

the knowledge of a POSA, the following are examples of approaches and

rationales that may be considered:

X combining prior art elements according to known methods to vyield

predictable results: x simple substitution of one known element for

another to obtain predictable results: X use of a known technique to

improve similar devices in the same way: x applying a known technique

to a known device ready for improvement to vield predictable results: x

applying a technique or approach that would have been “obvious to try,”

i.e., choosing from a finite number of identified, predictable solutions,

with a reasonable expectation of success.

X known work in one field of endeavor may prompt variations of it for

use in either the same field or a different one based on design

incentives or other market forces if the variations would have been

predictable to one of ordinary skill in the art;

X some teaching, suggestion, or motivation in the prior art that would

have led one of ordinary skill to modify the prior art reference or

to combine prior art reference teachings to arrive at the claimed
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invention. I understand that this teaching, suggestion or

motivation may come from a prior art reference or from the

knowledge or common sense of one of ordinary skill in the art.

29. I understand that for a single reference or a combination of references

to render the claimed invention obvious, a POSA must have been able to arrive at

the claimed invention by altering or combining the applied references.

3. Claim Interpretation

30. I understand that determining whether a claimed invention is novel

and non-obvious requires comparing the prior art to the claim. In this section, [

discuss the interpretations I have applied to certain claim terms in my analysis.

31. I have been informed that patent claims are construed from the

viewpoint of a person of ordinary skill in the art at the time of the alleged

invention. I have been informed that patent claims generally should be interpreted

consistent with their plain and ordinary meaning as understood by a person of

ordinary skill in the art in the relevant time period (i.e., at the time of the purported

invention, or the so called “effective filing date” of the patent application), after

reviewing the patent claim language, the specification and the prosecution history

(i.e., the intrinsic record).

32. 1 have further been informed that a person of ordinary skill in the art

must read the claim terms in the context of the claim itself, as well as in the
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context of the entire patent specification. I understand that in the specification and

prosecution history, the patentee may specifically define a claim term in a way

that differs from the plain and ordinary meaning. I understand that the prosecution

history of the patent is a record of the proceedings before the U.S. Patent and

Trademark Office, and may contain explicit representations or definitions made

during prosecution that affect the scope of the patent claims. [ understand that an

applicant may, during the course of prosecuting the patent application, limit the

scope of the claims to overcome prior art or to overcome an examiner’s rejection,

by clearly and unambiguously arguing to overcome or distinguish a prior art

reference, or to clearly and unambiguously disavow claim coverage.

33. Ininterpreting the meaning of the claim language, I understand that a

person of ordinary skill in the art may also consider “extrinsic”’ evidence,

including expert testimony, inventor testimony, dictionaries, technical treatises,

other patents, and scholarly publications. I understand this evidence is considered

to ensure that a claim is construed in a way that is consistent with the

understanding of those of skill in the art at the time of the alleged invention. This

can be useful for technical terms whose meaning may differ from its ordinary

English meaning. I understand that extrinsic evidence may not be relied on if it

contradicts or varies the meaning of claim language provided by the intrinsic
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evidence, particularly if the applicant has explicitly defined a term in the intrinsic

record.

34. I understand that determining whether a claimed invention is novel

and non-obvious requires comparing the prior art to the challenged claim. In this

Declaration, I apply the above standards to the terms in the challenged claims.

The meanings of specific terms are discussed below in connection with evaluating

the disclosure in the priority documents.

II. DESCRIPTION OF THE RELEVANT FIELD AND THE RELEVANT
TIME FRAME

35. I have reviewed the 898 patent (EX1001) and its prosecution history

(EX1002).

36. T understand that the "898 patent issued from U.S. Patent Application

No. 17/146,350~which-elatmspriority-to-foretgnpatent (“‘the 350 applicationNe-

CN), filed on January 11, 2021. EX1001, codes (21), (22).

37. I understand that the 350 application relates to Chinese Patent

Application No. 202010149136.4, which was filed on March 5, 2020. -EX1001

code (30).
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38. I have been instructed by counsel to assume the relevant timeframe for

my analysis of the prior art in this Declaration is on or before March 5, 2020.

39. Based on my review of this material, I believe that the relevant field

for the purposes of the ’898 patent is high-speed interconnects.

III. PERSON OF ORDINARY SKILL IN THE ART (“POSA”)

40. I have been informed and understand that for purposes of assessing

whether prior art references disclose every element of a patent claim (thus

“anticipating” the claim) and/or would have rendered the claim obvious, the patent

and the prior art references must be assessed from the perspective of a person

having ordinary skill in the art (“POSA”) to which the patent is related, based on

the understanding of that person at the time of the patent claim’s priority date.

41. I have been informed and understand that various factors may be

considered in assessing the level of a POSA, including (1) educational level of the

inventor; (2) type of problems encountered in the art; (3) prior art solutions to those

problems: (4) rapidity with which innovations are made: (5) sophistication of the

technology. and (6) educational level of workers active in the field. I have also been
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informed and understand that not all of these factors may be present in every case,

and one or more of these or other factors may predominate in a particular case. |

have further been informed and understand that these factors are not exhaustive but

are merely a guide to determining the level of ordinary skill in the art. I have

applied this standard throughout my declaration.

42. The ’898 patent involves technology in the field of connector paddle

card designs. I have been asked to provide my opinions as to the state of the art in

this field by early 2020. I use this timeframe because the face of the 898 patent

indicates an earliest claimed priority date of March 5, 2020. Whenever [ offer an

opinion in this declaration about the knowledge of a POSA, the manner in which a

POSA would have understood the claims of the *898 patent or its description, the

manner in which a POSA would have understood the prior art, or what a POSA

would have been led to do based on the prior art, I am referencing the early 2020

timeframe, even if | do not say so specifically in each case.

43. In the context of the 898 patent and the prior art, it is my opinion that

the POSA to whom the patent is addressed, before March 5. 2020, would have had

a Bachelor’s degree in computer or electrical engineering or a related scientific

field and two years of experience with interconnects for high-speed

communications. A POSA would have had a working knowledge of signal

integrity and how it is affected by various PCB and cable designs, as well as
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industry standards such as QSFP-DD (EX1010) governing cable assemblies and

connections for high-speed communication. A POSA would have understood the

technology surrounding mounting a cable to another structure, such as a PCB.

More education could substitute for experience, and vice versa. A POSA would

have been capable of understanding and applying the teachings of the ’898 patent

and the prior-art references discussed in this declaration.

44. The basis for my familiarity with the level of ordinary skill is my own

technical experience and my interaction with students and professionals in the field

of high-speed interconnects who were at this level of skill as of March 5. 2020. I

am well aware of the knowledge that a POSA would have had at the time this

patent was written as I have been actively consulting, teaching, and carrying out

research with such students and/or professionals for approximately 25 years prior to

March 5, 2020.

45. My opinion identifying the POSA’s level of ordinary skill is consistent

with the problems encountered in the art, the prior art solutions to those problems,

the rapidity with which innovations are made, the sophistication of the technology,

and the educational level and professional capabilities of workers in the field. This

1s shown, among other things, by the prior art references described in the Grounds

below.
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46. For example, POSAs were aware that cables for “high frequency

signals” use various components (e.g., signal wires terminated to PCBs) that

“impact signal propagation.” EX1005. [0003]-[0005]. “Non-uniformities on a

signal path... created by changes in shape or material of the components, give rise

to changes in impedance or promote mode conversion, which reduce signal

integrity, as these effects are manifested as insertion loss, crosstalk or other

undesirable effects.” Id., [0005]. As early as 2012, market demand for smaller and

higher-performance cables motivated POSAs to explore various improvements to

these components, and how they connect, to overcome these undesirable effects.

See, e.o.. EX1006, [0003]1-[0004]. Avyzenberg and Alden found that crosstalk can

be decreased in such high-speed cables when the electrodes on a PCB terminating

the cable’s signal wires are staggered across two rows. EX1005. [0045], Fig. 4A;

EX1006. [0025]1., [0039], Fig. 1. Lugthart found that including an active transceiver

at each cable end “permit[s] communication over longer distance... with a thinner

cable,” as well as “decreas[ing] jitter, noise, and/or ISI [(intersymbol interference)].

EX1007, 15:5-10. POSAs were thus aware of various problems that arise in

designing smaller and higher-speed cables, and were actively designing various

solutions prior to March 5, 2020 to mitigate undesirable effects caused by cable

component design and assembly.
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47. As summarized above with regards to my qualifications and

experience, I possessed at least the level of skill of a POSA at the time of the

alleged invention of the 898 patent.

48. 1 have worked with many people who fit the characteristics of the

POSA. and I am familiar with their level of skill in and around March 2020. When

developing the opinions set forth in this declaration, I assumed the perspective of a

POSA as set forth above.

49, Except as noted below whenever I offer an opinion in this declaration

about the knowledge of a POSA, the manner in which a POSA would have

understood the claims of the 898 patent or its description, the manner in which a

POSA would have understood the prior art, or what a POSA would have been led

to do based on the prior art, I am referencing the March 2020 timeframe, even if |

do not say so specifically in each case.

IV. THE ’898 PATENT!

I AllThroughout this Declaration when I quote language from a reference all

emphasis in the Petition is added unless otherwise indicated.
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The898patent-econeerns connector paddle cards “with “an improved wiring

connection geometry that reduces impedance mismatch.” EXJ001-Abstraet:

A. Described Embodiments

51.  According to the "898 patent, a “paddle card” is “a specialized type of

daughter card that functions as an adapter, typically having a minimal number of

electronic components that couple signals from the edge connector to external

system components.” EX1001 .4 1:27-31.- In the 898 patent, the paddle card is a

printed circuit board (“PCB”) “used as part of a cable connector,” where “signal
wires” in the cable are “soldered to terminals along one edge of the card.” -Id.,
1:35-39, 1:46-51.

52.  The ’898 patent arranges solder terminals or “electrodes” on the PCB
in two rows (an “inner set” and an “outer set”), where “the electrodes in the inner
set” are “staggered relative to the electrodes in the outer set.” -1d., 1:50-59, Fig. 10

(annotated below). -FheAs also shown in Figure 10, the paddle card alse-includes a

“recess 730” that “extends along the path of the outer wire from the edge of the

- 10 -
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paddle card toward the outer electrode to accommodate the outer wire’s sheath.”
Id., 5:62-65Fig—10-6265. The recess allows the exposed end of the wire “to be
attached to the outer electrode while remaining parallel to the” surface of the paddle

card. Id., 5:65-67-and“preferably-has-a. The recess thus “preferably has a depth at

least equal” to the thickness of the sheath surrounding the signal wire’s conductor.

ld., 6:1-2.

Inner Set of
Electrodes 706 706

Recesses

Outer Set of 730
Electrodes 708

EX1001, Fig. 10 (annotated)fd=5-65-6%6-1-2-
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45




53.  The ’898 patent also describes the paddle card having an integrated

circuit (“IC”) wath-~that “includes a powered transceiver that performs clock and

data recovery (CDR) and remedulationre-modulation of data streams.” -1d., 3:19-

22,4:11-18. -The IC is arranged on the paddle card to “couplefs}[] together” the

edge connector traces and the rows of electrodes “for receiving and redriving

signals in each direction”and— while optionally providing protocol and signal

format conversion.” /d., 4:11-18.

-12-
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A B. Prosecution History of the 898
Patent

54.  The *898 patent issued without any substantive examination. The

Examiner’s first action was a Notice of Allowance allowing all the claims
without meaningful explanation. EX1002, 40, 44-45. Applicants then filed an
RCE
(EX1002, 28) with an IDS listing 10 new references. -EX1002, 28-32.

FheThereafter the Examiner issued another Notice of Allowance repeating the

positions from the previous Notice of

AHewanee’spositions-Allowance. EX1002, 8, 12-13.

C. The —B+~——Challenged Claims

55.  The *898 patent has 20 claims. Claims 1, 9, and 16 are independent. A

i liet oS

56.  Claim 1 recites a “printed circuit board” (“PCB”’) ([IPRE]) having

“edge connector traces” along a “first edge” that are “for contacting conductors in a
socket connector” ([1A]), and an “inner” ([1C]) and “outer” ([1B]) set of electrodes
“for attaching” exposed signal wire leads in a cable, wherein the sets are parallel to
a “second edge” and “staggered” relative to each other ([1D]) .

57.  Claim 9 recites a “cable” ([9PRE]) comprising “sheathed wires”

terminated at each end by a “connector” ([9A]) that includes the PCB ([9B])

-13 -
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described in claim 1 ([9B1])-([9B4]). Claim 16 recites a “cable manufacturing
method” ([16PRE]) comprising “providing tirst and second” PCBs ([16A])
described in claim 1 ([16A1])-([16A4]), “soldering” signal wires leads to

electrodes on the PCB ([16B]), and “packaging” the PCBs in connectors that “fit

into a socket.” ([16C]).

Dependent claims add limitations on electrode spacing (claim 2), an

integrated circuit (“IC”) on the PCB (claim 3), and a recess in the PCB that receives

cable sheathing so as to dispose a signal wire lead parallel to and in contact with a

PCB surface (claims 4-

58.  8). Dependent claims 10-15 and 17-20 largely repeat limitations from

claims 2-7.

V. PRIOR ART REFERENCES

59. 1 briefly introduce in this Section, various prior art references

discussed in this declaration.

A.  Ayzenberg

-14 -
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€940-49_(EX1005)

60. Avyzenberg is titled “High Performance Cable Termination.”

Avzenberg 1s directed to “[a] cable assembly comprising a connector with a

termination that enables high density and high signal integrity’” and “[s]hields of

cables are terminated to a paddle card via a conductive structure attached to a

surface of the paddle card.” Avyzenberg, Abstract.

Avzenberg (EX1005) was i1ssued as U.S. Patent

61.  No. [1.228,123 claim term requires that the Board reach
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(EX1014, “Avyzenberg-123”"). According to the face of the document, Ayzenberg

(EX1005) 1s a United States patent application published on June 18, 2020 as

Publication No. 2020/0194911 from an exaet-outerboundary-construction-beecatse

the-application filed on December 16. 2019 as Application No. 16/716.176. That

application claimed priority to a provisional application filed on December 17,

2018 as Provisional Application No. 62/780.504 (EX1015). I have been informed

by counsel that Ayzenberg is entitled to the December 17, 2018 filing date of its

provisional application. I have been informed by counsel that Ayzenberg qualifies

as prior art meetsto the 898 patent based on Ayzenberg’s filing date. See also infra

§VI.A.1 (additional discussion of Ayzenberg).

62. I have also compared the provisional application of Ayzenberg

(EX1015) to the elaimsunderU.S. publication of Ayzenberg (EX1005). I have

observed that the provisional application describes the same subject matter as

Avyzenberg. EX1019 (redline comparison showing changes in the text of the

Ayzenberg

(EX1005) specification compared to its provisional (EX1015)). In particular,

EXO019 provides a redline comparison of the published application EX1005 to the

provisional application EX1015. In EX1019, the provisional application EX1015 is

the reference for the comparison, so that any reasenable-interpretation—changes in

the published application EX1005 text from the provisional EX1015 text are shown

-16 -
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in conventional redline formatting with a line-out denoting a deletion and underline

denoting addition. For example, as EX1019 makes clear, the published application

adds a paragraph [0001] concerning cross-references to related applications and the

published application thus increments the remaining paragraph numbering by one

from the paragraph numbering in the provisional application EX1015.

B. Alden (EX1006)

63.Alden is titled “Circuit Board and Wire Assembly.” Alden is directed

to “[aln electrical connector includ[ing] a circuit board having an internal

oround plane that defines at least a portion of an internal layer of the circuit

board” and ‘“bodies [] engaged with the internal ground plane of the circuit

board to electrically connect the ground shields to the internal ground plane.”

Alden,
Abstract.

64.According to the face of the document, Alden (EX1006) is a United

States patent application published on October 24, 2013 as Publication No.

2013/0280955 from an application filed on April 24, 2012 as Application No.

13/454.556. 1 have been informed by counsel that Alden qualifies as prior art to

the 898 patent based on Alden’s publication date. See also infra §VI1.D.1

(additional discussion of Alden).
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A Ayzenberg-  Lugthart (EX1007)

65. Lugthart is titled “High Speed Transceiver.” Lugthart is directed to

“Is]ystems and methods for high speed communications” that “include innovative

transceiver architectures and techniques for re-timing, multiplexing, demultiplexing

and transmitting data.” Lugthart, Abstract.

66. According to the face of the document, Lugthart (EX1007) is a United

States patent issued on January 30, 2018 as Patent No. 9.882.706 from an

application filed on December 28. 2016 as Application No. 15/392.244. 1 have

been informed by counsel that Lugthart qualifies as prior art to the 898 patent

based on Lugthart’s issuance date. See also infra §V1.B.1 (additional discussion of

Lugthart).
D. Janssen (EX1009)

67.Janssen is titled “Contact Connecting of Shielded Data Lines to a

Board and Method for Contacting a Number of Shielded Data Lines with a Board.”

Janssen is directed to “‘a contact connecting of preferably a number of shielded

conductor pairs to a board in particular of a plug for high-speed data connections.”

Janssen, Abstract.

68. According to the face of the document, Janssen (EX1009) is a

United States patent issued on February 6, 2018 as Patent No. 9.887.496 from

- 18 -
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an application filed on June 13, 2016 as Application No. 15/180.244. 1 have

been informed by counsel that Janssen qualifies as prior art to the 898 patent

based on

Janssen’s issuance date. See also infra §VI.C.1 (additional discussion of Janssen).

E. OSFP-DD Specification (EX1010)

69. The ’898 patent describes paddle cards designed to operate according

to a standard such as the “quad small form-factor pluggable double density”

(“QSFP-DD”) specification. EX1001, 1:7-22. Version 5.0 of this specification

(EX1010) was in effect when the 898 patent was first filed, as indicated by the

OSFP-DD organization’s website (see http://www.gsfp-dd.com/specification/). See

also EX1010, 1 (indicating a publication date of July, 9, 2019). It is my opinion

that a POSA would have been aware of and utilized this specification in designing

compliant electrical connectors using the teachings in the prior art.

70. The QSFP-DD specification defines “a high density 8-channel (8x)

module, cage and connector system’ including “[d]imensions, mounting and

insertion requirements’’ so that the “cable plug, cage and connector system on a

circuit board” are “mechanically interchangeable.” Id., 7-8, Fig. 9 (““2x1 stacked

cage and module”). Although Figure 9 shows a “2x1 stacked” cage and module, it

was understood that this is merely exemplary, and it was well-known and

conventional to provide a single cage (such as shown in QSFP-DD Figure 10

-19 -
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below) receiving a single module (such as shown in QSFP-DD Figure 11 below).

The cage and module are designed so that when the module is plugged into the cage

the mating connections on a paddle card (enclosed by the pluggable module) are

disposed in electrical contact with corresponding or matched connections within the

cage.

Figure 9: 2x1 stacked cage and module

71.  The pluggable module includes “‘a single paddle card” and 1s designed

to “mate to the connectors and cages defined in [the] specification.” Id.., 9. 28, Fig.

11 (below).

Paddle Card

Figure 11: Type 1 Pluggable module

-20 -
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The cage and connector are a socket that receives the “pluggable module.” /Id.,

2829, 32, Fig. 10 (below).

Figure 10: Press fit cage for surface mount (SMT) connector

As noted above the cage encloses a connector that mates with contacts on the

paddle card in the pluggable module. For example, QSFP-DD Figure 30 (below)

shows a cutaway of a cage exposing the mating connector—in this example called a

“SMT connector”—within it.

e P~ Mating Connector

Figure 30: SMT connector in 1xn cage

72. Itis my opinion that POSAs would have recognized that the paddle

cards described in the 898 patent and the prior art, when applied to the QSFP-DD

=21 -
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specification, would have been included in a “pluggable module” designed to mate

with the connector inside a corresponding “cage.”

VI. THE CHALLENGED CLAIMS ARE UNPATENTABLE IN LIGHT OF
THE PRIOR ART

73. 1 have been asked to provide my opinion concerning whether claims 1-

20 of the ’898 patent are anticipated or would have been obvious to a POSA in light

of the prior art references discussed below. For the reasons explained below, it is

my opinion that each of claims 1-20 is anticipated and/or would have been obvious

to a POSA. The following table summarizes the Grounds I discuss in the sections

below (independent claims have been indicated in bold in the table below). I use

“+” as a shorthand for “in view of,” so that, e.o., by

“Avyzenberg+Lugthart” I mean the combination of Ayzenberg in view of Lugthart

as explained in the grounds below.

Ground | Reference(s) Claims Basis
Anticipates
1 Avyzenberg (EX1005) 1-2,9-10,16. 18 and/or Obvious
Ayzenberg+Lugthart _
2 (EX1007) 3, 11,17 Obvious
Ayzenberg+Janssen )
3 (EX1009) 4-8,12-15,19-20 Obvious
Anticipates
é Alden (EX1006) 1-2, 9-10, 16, 18 and/or ObViOU.S
5 Lugthart+Alden 3,11,17 Obvious
6 Janssen+Alden 4-8,12-15,19-20 Obvious
=22 .
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A. Ground 1: Ayzenberg Anticipates and/or Renders Obvious Claims
1-2. 9-10, 16, and 18

74.  As explained in this section below, in my opinion claims 1-2. 9-10. 16,

and 18 of the ’898 patent would have been anticipated and/or rendered obvious over

Avzenberg (EX1005).

1. Discussion of Ayzenberg (EX1005)

75.

Amphenol’s patent application Ayzenberg(EX1+005) concerns high
performance cable terminations. EX1005, code (54), (73). Ayzenberg discloses a
“cable assembly” comprising a paddle card where “signal conductors of the cables
are terminated to pads” located on each surface of the paddle card. EX1005,
Abstract,

[0058]. The paddle card can be designed “having a width and/or other

aspects/dimensions as defined in the—... QSFP-DD standards.” Id., [0044]; Seuri;

Ssuprads=
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Ayzenberg, Fig. 4A (annotated)

Each surface of Ayzenberg’s paddle card includes “contact pads” and ““solder
pads.” 1d., [0059], Fig. 4A (top surface, annotated above), Fig. 4B (bottom surface
with contact pads 408 in rows 424A/424B, B and solder pads 412 in rows

76. 426A/426B, B). The contact pads are “in electrical communication
with the solder pads” to “facilitate connection of the signals” from the cable “to
corresponding contacts of a mating connector.” /d., [0062]-[0063]. -FheOne such

mating connector is a_“‘receptacle connector” that is “mounted on a printed circuit

board (PCB) in an electronic device.” Id., [0077].

“receptacle-connector—mountedFocusing on a{PCB}n-an-electronic-devieethe
top-F=108+H-

77.  Fhe surface of first side 402 in FigureFig. 4A-shows-that, the solder

pads ““are arranged along two rows shown by dotted arrows 422A and 422B.” Id.,
[0060]. Each row includes signal solder pad pairs (e.g., pads 410A/410B,

410D/410E) “to electrically and physically connect to the n and p signal wires” of a

-25-
59




cable with multiple wires. Id., [0060], [0047], Fig. 4A (pairs J2- to J9), Figs. 9A,

9B.3
- RXE HX4 RX6 RAZ
lr- < PN aX B
-pwl:lm pnm.-|f~)| EIJ oo
1 26O _
I J3 -50 | J¥ | 4%

-

422B «----1 -[]l}||1 [}.lln ﬂﬂi; i

I
l l l l Lo 410
PR Y
4227 % ===== I I J| 1 Jlll{ |l‘||E| e
/u v: 3 HOH € :H{_'}" O |lvl’-"')ln
R
i | Sy
71 i T T 55
410A / aipc/! a1e|! e

4108 414D 1410F

3 The remaining solder pads in rows 422A/, 422B (e.g., 410C, 410F, unshaded in

annotated Fig. 4A) are ground connections. E.g., EX1005, [0060].
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Ayzenberg, Fig. 4A (excerpted, annotated)

Fhe-dashedred-linesAs shown in annotated Figure 4A (above) shew-that

Ayzenberg staggers the signal solder pad pairs (e.g., J2 to J9) in each solder pad row
(e.g.,

78. 422B, 422A).

1d., [0060}-], Figs. 4A (above, annotated), 4B.

Ayzenberg Figure 6B rotatesand-angles-the-erientationis an isometric
view of thea cable assembly which includes a paddle card (such as that

depicted in
Figure 4A;), and shows cables 602 with signal wire leads (e.g., 610A% 610B)
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79.  soldered to signal solder pads (partly visible beneath wire leads in
Figure 6B). Id., [0073}]. Fig. 6B. Figure 6B shows that staggering the solder

padspad placement in each row permits wires connected to the inner row of pads

(on red dashed line below) to pass between the wires connected to the outer row of

pads (on blue dashed line below).

602  602A

612 614A
606

FIG. 6B
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602 602A

604

608 FIG. 6B

solder pads:

outer row solder pads:

inner row

Ayzenberg, Fig. 6B (annotated)

80. Avzenberg states that while active components are “not shown,”

“active components can be attached to the paddle card... in the space between the row
420A... and the row 422B of contact pads_in FIG 4A.” Id., [0065}Fie—4A].

Exemplary active components include “filters, amplifiers, transceivers, and/or the like”

that.” Id. Such active components on the paddle card 400 can ‘“convert between

different communication protocols... such that a different protocol is provided to a

mating connector.” /d.

-29.
63




B Analysis

2. Mapping of Ayzenberg anticipates-and/orrenders-ebvieusto claims 1-2, 9-10,
16, and 18. “Itis well-settled that a disclosure that anticipates under §102 also
! he claim invalid under§103f cinationis i) . ¢

1 a. Claim 1

ai. Preamble [1PRE}

HPRE}]: A [PCB] that comprises at least one surface
having:

81. Ayzenberg meets [ 1PRE] because it teaches a “printed circuit board”
(PCB) in the form of a “paddle card.” EX1005, [0039] (“PCB may be a paddle card
of a connector[.]”), [0058]-[0059]; c¢f. EX1001, 1:21-22 (describing connector PCB
as a paddle card):—Seur-48+:). The paddle card has a “surface” on each side.
EX1005, [0058]-[0059], Figs. 4A (side 402), Fig. 4B (side 404):—Seur-481-). For
simplicity, thismy analysis focuses on side 402 (“at least one surface’)._As I will

discuss below, it is my opinion that Ayzenberg meets all the limitations of claim 1.
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FIG. 4A FIG. 4B
B Limitation [1A}

HA}]: edge connector traces arranged along a first edge
for contacting electrical conductors in a socket

connectors;

i—(1) “edge connector traces arranged along a first
edge”

82. Ayzenberg meets [1A] because its paddle card includes “contact pads

406 (i.e., “edge connector traces™y-arranged-along-the-card’ s-edge(i-e—first

edee”) that “are in electrical communication with the solder pads 410... through the

interior of the paddle card.” -EX1005, [0062}Fig:]. Figure 4A (annotated-below):
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“ . Seur-§82-shows contact pads

406C 4068 406D ’
406 A e 400 arranged along the card’s edge
. g
(i.e., 4208 <o nv h__};,. “first edge”).
406
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I 25508001 1 REv 8
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FIG. 4A

Avzenberg, Fig. 4A (excerpted. annotated)

ld.. Fig. 4A. [0062].

(2)  “for contacting electrical conductors in a socket

connector”
e

83.

Fhel have been informed by counsel that the language “for contacting

electrical conductors in a socket connector” 1s a non-limiting statement of intended

Fed—Cir—2003)-“An-intended-use——will and thereby does not limit the scope of
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the claim because such statements usually do no more than define a context in
which the invention operates-—)—.

84. Regardless, it is my opinion that Ayzenberg’s contact pads 406

meetmeets the language “for contacting——"language—Seur;- Y84 electrical

conductors in a socket connector”. The

"898 patent does not define “socket connector” but describes “packaging” PCBs in
“connectors adapted to fit standard-compliant socker” (EX1001, 6:48-52) and
having “corresponding electrical conductors” that electrically couple to edge
connector traces on a PCB when a connector enclosing a PCB is “seated within an

edge connector socket.” 1d., 4:19-26:Seur-484—TFhe. It is my opinion that the

plain meaning confirms this usage. POSAs knew that in QSFP-DD, the mating
cage (i.e., “socket”) that receives the pluggable module comprises a connector
inside the cage providing the functionality described in the >898 specification,
which POSAs would have understood was a “socket connector” as claimed. E.g.,

EX1010, 53 (surface mount “QSFP-DD Connector is a 76-contact, right angle

connector”), Fig. 30:Seur-§469-72,-84-
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Figure 30: SMT connector in 1xn cage

30: supra §V.E.

Figure 30: SMT connector in 1xn cage

Ayzenberg describes contact pads 406 as located “at the mating interface™te

85. .7 EX1005,[0058]. Contact pads 406 “facilitate connection of the

signals from the associated cable to corresponding contacts of a mating connector.”
EXH005:10058%-1d..
[0063++067H+=]. “The plug of cable assembly 700 may mate with a receptacle

connectorf1>-[.]” Id., [0077] (emphasis added). POSAs would have understood

that Ayzenberg’s “mating/ connector” / “receptacle connector” interchangeably

refer to a “socket connector” because it receives Ayzenberg’s PCB and comprises
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contacts that electrically connect to contact pads 406 and pass electrical signals, as

described in the *898 patent. Seur485:see EX1005;S¢ee id., [0063], [0076];

EX1001, 4:19-26. This usage was consistent with the QSFP-DD connector

standards cited in

Ayzenberg and the *898 patent. EX1005, Abstract, [0044]-[0045}-10657:

1. EX1001, 1:16-20:Sousi, €85.

86. The QSFP-DD gives examples of a “cage” with a connector (e.g.,

socket) for receiving a “pluggable module” (e.g., the connector enclosing the paddle

card terminatingthat terminates the signal wires). Supra §V.E; see e.g., EX1010,

28-292829, 32, Fig. 9 (“2x1 stacked cage and module”), Fig. 11 (showing a QSFP-

DD

“pluggable module™), Fig. 10 (cage_for receiving pluggable module); c¢f. EX1005,

[0075], Fig. 7 (exploded cable assembly (e.g., connector) 700 enclosing paddle card

708):Seuri; 1969-72.86.).
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Figure 9: 2x1 stacked cage and module

Figure 11: Type 1 Pluggable module
Figure 10: Press fit cage for surface mount (SMT) connector

Figure 9: 2x1 stacked cage and module
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Figure 10: Press fit cage for surface mount (SMT) connector
Figure 11: Type 1 Pluggable module

87. POSAs would have recognized that Ayzenberg’s “receptacle” is a

connector of a “socket” that Ayzenberg’s plug housing and paddle card are

designed to ‘fit into” and, by mating with contact portions in the socket’s

b

connector, “to connect any suitable electronic device to any other suitable device.’

EX1005, [0077]; See, e.g., EX1001, 1:23-31 (describing paddle cards generallyy:
e

88. Like the 898 patent’spatent paddle cards, Ayzenberg’s paddle cards
are designed for housing in QSFP-DD standard connectors. Compare EX1005,
[00441-£][0045] with EX1001, 1:16-22:Seur-488. POSAs would have recognized
Ayzenberg’s paddle cards—Ilike the edge connector traces on paddle cards
described in the 898 patent—were designed for contact pads 406 to mate with a
connector in a corresponding socket. Seur-$88-

&9. eThus, i1t is my opinion that Ayzenberg meets Limitation [1A].
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iii. Limitation [1B}

HB}l: an outer set of electrodes arranged parallel to a
second edge for attaching exposed ends of sheathed
wires in a cable (“outer wires”);

- (1) Terms

()  “outer set”

90.  The specification describes “outer set of electrodes 308 as disposed
closer to a PCB edge than “inner set of electrodes 306.” EX1001, Fig. 3, 4:51-59
(“The terms ‘inner’ and ‘outer’ are used solely to indicate the electrode position

relative to the edge of the paddle card™):Seur-490—").

(2i1))  “cable” / “sheathed wires”

91. A *cable” is “[a] group or bundle of conductors, fibers, or wires, or
bound together, sharing a common protective sheath or jacket[.]” EX1012, 77:
Seurt;- 49+, An “outer jacket (usually metal or plastic) surrounding copper...

cables” 1s a ““sheath.”

“sheath~EX1011, 1134:Seur- 49+
(3ii) “for attaching...”

92.  Eikel have been informed by counsel that, like “for contacting...” in

[1A], the “for attaching...” language in [1B] is a nenlmmitingnon-limiting statement

of intended use. Swpra-$VEB bt Beehrincer; 320K 3d-at1345—Regardless, if
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it is construed as limiting, then it is my opinion that Ayzenberg meets “fo

attachine—"1t as shown below. Seur-492-

H— (2)  Analysis

93.  Ayzenberg meets [ 1B] because solder pads 410 in row 422A are “an

outer set of electrodes arranged parallel to a second edge” of the paddle card- as
shown in annotated Fig. 4A below. EX1005, [0060], Fig. 4A-(annetated-below);

Seuri; 993 4A.

(13 29

4108 410D 410F \

FIG.4A | « »
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solder pads 410, row 422A
“outer set of electrodes™

FIG. 4A “second edge”

Avyzenberg, Fig. 4A (excerpted, annotated)

94. In Ayzenberg. solder pads 410 are used “for attaching exposed ends of

sheathed wires in a cable.” as solder pads 410 “are used to electrically and

physically connect to the pair of signal wires... of an associated transmit cable.”

EX1005, [0060++06069};FE+e:] (emphasis added), [0069], Fig. 6B (showing signal

wires 610A and 610B connected to solder pads).

- 4] -
75




602 602A

612 614A
606

604

608 FIG. 6B

Ayzenberg, Fig. 6B (showing

93, The signal wires 610A-610B-connectedtosolder padsi-Sourt. 494

406C4 AOSB 46D

OHA 406F 406E 400
3 j e
4Z20B e — — — El————l—-b-
|
%- 406
|
4200 =+ - -~ — EHEE'" | e
P T iy CEF. = E 5

§E~~t_
, , G430
422"*‘”:;?2,}%1 -HE-B-60 Bl t

t \\\‘402

r
410A atoc/ aiocel
al10B 410D A410F

Ficz. 44

Fhe-eable’ssignalwiresin the transmit cable soldered to each solder pad are

“exposed ends of sheathed wires” because Ayzenberg discloses using “[a] known
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technique for terminating a cable” by “strip[ping] away~-ecempeonents, at the end of

the cable

. components of the cable (e.g., “dielectric material 906A, 906B, conductive

foil 908 and outer coating”) “to expose the signal conductors.” EX1005, [0049],
[0091], [0069] (“[FHelln order to connect cables to the paddle card (e.g., at the

solder pads), the layers of the cable— (e.g.. the conductive layer and the dielectric

coatings on the signal wires) are removed so that the signal wire terminations can

be connected (e.g., soldered) to the paddle card->):Seur-495-."). The wires having
exposed ends attached to solder pads 410 in row 422A are thus ““(outer wires>)”

meeting [ 1B]. Sewr-495—_96. Thus, it is my opinion that Ayzenberg meets

Limitation [1B].

div. Limitation [1C}

H€]]: and an inner set of electrodes arranged parallel to
the second edge for attaching exposed ends of
sheathed wires in a cable (“inner wires™);-”)

97.  Ayzenberg meets [1C] because solder pads 410 in row 422B are “an

inner set of electrodes arranged parallel to a second edge” of the paddle card, e.g.,

parallel to the bottom edge in Fig. 4A. EX1005, [0060], Fig. 4A(anneotated-below):

Souri, 1974A.
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FIG. 4A | “second edge”

Ayzenberg, Fig. 4A (excerpted, annotated)

98.  Ayzenberg meets [1C] because solder pads 410 on row 422B ““are used

to electrically and physically connect to the pair of signal wires.” Supra

§VI.B-Le([A.2.aiii (Limitation [1B]); EX1005, [0060], [0069]: Seusri. 998.]. The

exposed ends of signal wires soldered to each solder pad 410 in row 422B are
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“exposed ends of sheathed wires” as explained for [1B]. Supra §VI.A.2.a.iii

(Limitation [1B]); EX1005, [0049], [0069]. The wires soldered to pads 410 in row

422B are “(inner wires)” meeting [1C]. EX1001, Fig. 3. 4:51-59.

99, —— eThus, it is my opinion that Ayzenberg meets Limitation [1C].

V. Limitation [1D}

HDB1l: with the electrodes in the inner set being staggered relative to the
electrodes in the outer set-

100. Ayzenberg meets [1D] because—as the dashed red lines in annotated
Figure
Fig. 4A (below) make clear—Ayzenberg staggers the signal solder pad pairs (e.g.,
3239J2 to J9) and ground contacts (shaded green) in row 422B (“inner set”)

“relative to the electrodes” for the signal solder pad pairs and ground contacts in

row 422A
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(“outer set”). Supra §8VI.A.2.a.111 (Limitation [1B]), VI.LA.2.a.iv (Limitation [1C]);

EX1005, [0060], Fig. 4A. No pad in row 422B has the same lateral displacement

from the left side of the paddle card in Fig. 4A as a pad in row 422A.

422B «----

8227 ===~

10C

7

410A / 4

410B

annotated)

o

Ayzenberg, Fig. 4A (excerpted

Staggering the electrodes allows wires connected to the inner set of

101.

electrodes to pass between the wires connected to the outer set of electrodes:
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The cables may be electrically and physically mounted to
the PCB in different rows along the PCB, so that
connections for neighboring cables are staggered along
the width of the PCB.

EX1005,
[00431]

(emphasis
added), Figs. 6B,
8Bsipra

HGE.

. .

spaeced
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Avyzenberg, Fig. 8B (annotated)

102. Thus, it is my opinion that Ayzenberg meets Limitation [1D].

Claim 2
b. : The [PCB] of claim 1, with the electrodes in each of
the inner and outer sets being spaced to enable the

inner wires to pass between the outer wires while
maintaining contact with the at least one surface.

103. Ayzenberg meets claim 2 because the “outer” and “inner” rows of
Ayzenberg’s solder pads are “spaced” such that wires connected to the “outer set”

pass between the wires connected to the “inner set.” Supra §VI.Bt-e(HD:

EX1005. 10043, Figs.A.2.a.v
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(Limitation [1D]); EX1005, [0043], Figs. 6B, 8A, 8B (below):Seur;- $H03-).
800

N\

802

FIG. 8A

8028

FIG. 8B
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802

surface for inner wires
spaced between outer

wires FIG. 8A

8028
inner wires disposed
on surface and spaced
between outer wires

FIG. 8B

Avzenberg, Figs. 8A (annotated, excerpted), 8B (annotated)

104. Figure 8B _(above) shows that “inner wires” 850D pass between
adjacent “outer wires” 850 while disposed flush against (“maintaining contact

with”) the PCB surface (“the at least one surface”). -Seuvri; 104~
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Regardless, POSAs would have had reasons to connect inner wires to
105. Ayzenberg’s paddle card by disposing them so that they “maintain

contact” with the surface of the PCB asbecause this would have facilitated uniform

positioning of the signal wire leads for soldering to the solder pads (as shown in
Fig. 6B) and because Ayzenberg teaches that the wires are both “physically and

electrically mounted——side-by-side to the PCB.” EX1005, Fig. 6B, [0043]

(“‘Cables with a plurality of conductors may be physically and electrically mounted

to the PCB, with the conductors for a particular cable mounted side-by-side on the

PCB.”).

29

106. — 3. Thus, it is my opinion that Ayzenberg meets claim 2.

C. Claim 9

ai. Preamble [9PRE}

{9PRE}]: A cable that comprises:

107. Ayzenberg meets [9PRE] because it is titled “High Performance Cable

Termination” and teaches “[a] cable assembly comprising a connector with a

termination that enables high density and high signal integrity” for use with data
cables. EX1005, code (54), Abstract, Figs. 9A, 10A (cable bundles), [0042] (“cable

assembly may include a plurality of cables”), [0043] (describing “cables with a
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plurality of conductors™:Seuri; $H07"). Ayzenberg’s cable assembly comprises

“a cable” and meets claim 9 as shown below. EX1005, Fig. 9A, [0087].

bii.  Limitation [9A}

{9A1]: sheathed wires extending between a first
connector and a second connector,

108. Ayzenberg meets [9A] because cable bundle 900 includes cables 902;
each comprising a pair of signal conductor “wires” 904. EX1005, Fig. 9A, [00871:
Seurt;$108-]. Each signal conductor is a “sheathed wire[]” because “[e]ach signal

conductor is surrounded by a dielectric material” 906. EX1005, [0088]-[0089],

il
e B

902A

904A 9048

o FIG. 9B

FIG. 9A

—The dielectric material surrounding each wire 1s a sheath. EX1011, 1134.
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9068

' 902A
904A 9048

FIG. 9A FIG. 8B

109. Ayzenberg—entitled “High Performance Cable Termination”—
describes terminating each end of a signal conductor, in each wire, at solder pads on
a paddle card, in a connector. EX1005, Abstract, [0002]-[0003] (“Cables are often
terminated at their ends with electrical connectors that mate with corresponding

connectors on the electronic devices———>), enabling quick interconnection of the

electronic devices.” (emphasis added)), [0009] (“wires may be attached to a

terminating structure, such as a paddle card of a connector=);” (emphasis added)),

[0039] (“PCB may be a paddle card of a connectorf1-):[.]” (emphasis added));

6A., 6B. A POSA would have understood from Ayzenberg’s description that

Avzenberg’s PCB would have terminated both ends of a eable’scable comprising

signal wires. Seuri;-$H09-
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Folt is my opinion that, to the extent the Beard-disagreeswiththat Ayzenberg

does not literally meetingmeet [9A], POSAsa POSA would have known that the

conventional and obvious way to terminate a signal wire was to terminate each end
in a paddle card enclosed in a connector. Seuri;$H-+0—The same reasons that
Ayzenberg describes terminating a sheathed wirestowire in a PCB would have
motivated POSAs to terminate each end of

110. Ayzenberg’s “sheathed wires” at a paddle card-feruse, each of which

being used in a-mating connector, meeting [9A]. EX1005, [0003], [0009]; EX1017,
1 (showing cable terminated byin a connector at each end); EX1007, 6:65-67
(describing “a cable and a pair of transceivers provided at respective ends of the

cable”); EX1001, 1:3-22 (admitting known to use paddle card in connector).

111. e¢Thus, it is my opinion that Ayzenberg meets Limitation [9A].

iii. Limitation [9B}

{9B1]:_ each of the first and second connectors including a
[PCB] with at least one surface having:

112.  Ayzenberg meets [9B] because its paddle card is a “a /PCB] with at
least one surface.” EX1005, [6057-10058], Fig. 4A; supra §VI.BIA.2.a(f.1

Preamble
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[1PRED:Seuri;
912-]). Ayzenberg describes using a paddle card in a “connector.” Supra §

VL.B3.b4[A.2.a.ii (Limitation [9A]); EX1005, Abstract, [0002]-[0003], [0009]

(“[W]ires may be attached to— a terminating structure, such as a paddle card of a

connector.
The signal wires may be attached to conductive elements serving as mating

contacts in the connector>);.” (emphasis added)), [0039}:Seuri-$H12—].

113. As explained-] discussed above with respect to Limitation [9A] (supra

§VILB3-b({9AH;A . 2.a.11), Ayzenberg describes a cable assembly terminated at

each end with connectors. A connector encloses the paddle card at each cable end,

meeting the “first and second connectors” in [9B], so that the cable can connect
electronic devices (e.g., servers, routers, and switches) to each other to “enable low
loss cable assemblies” and “reduce crosstalk across cables.” EX1005, [0045],

[0057], [0075]-[0077], [0002]-[0003}: Sewuri 113.].

114, —— dThus, it 1s my opinion that Ayzenberg meets Limitation [9B].

iv.  Limitations [9B1]-[9B4]

Ayzenberg meets hmitatiensLimitations [9B1]-[9B4] for the reasons that it
meets the corresponding limitations H-AJ-{DB}asshewnin claim 1 below. EX1013,
B

. The “some of the sheathed wires” in [9B2] are the “outer wires” in [1B], while the
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115. “others of the sheathed wires” in [9B3] are the “inner wires” in [1C].

Sourt, $HS.

Limitation | Corresponding limitation Discussion supra
[9B1] [1A] §VIL.B1bA.2.a.1i
[9B2] [1B] §VI.B1-eA.2.a.iii
[9B3] [1C] §VI.B1dA.2.a.iv
[9B4] [1D] §VI.B1eA2.av
116. = Thus, it is my opinion that Ayzenberg meets Limitations

[9B1]-[9B4].

d. Claim 10-: The cable of claim 9, wherein the
electrodes in each of the inner and outer sets are
spaced to enable the sheathed wires attached to the
inner set to maintain contact with the at least one
surface while passing between the sheathed wires
attached to the outer set.

117. Ayzenberg meets the additional limitations in claim 10 for the reasons

it meets claim 2. Su#pra-$VEB2:-Seur; 17

118. 5; Thus, it is my opinion that Ayzenberg meets claim 10.

c. Claim 16

ai.,  Preamble [16PRE}

|{—1—6{lR-E—}]:_ A cable manufacturing method that comprises: ‘

119. If[16PRE] is limiting, Ayzenberg meets it because it describes a cable

assembly and “a cable manufacturing method” for producing it that meets [16A1-

FI[16C] as shown below.—Seuri;$H-19-

120. Regardless, as shown below, POSAs would have had reasons to make
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99 ¢¢

Ayzenberg’s cable following the “providing...,” “soldering...,” and
“packaging...” steps in [16A}-

F1-[16C] in order to achieve a cable terminated at each end with Ayzenberg’s cable

assembly having connectors enclosing Ayzenberg’s PCB ateach-end-because this

was the conventional and obvious way to make a high-

performaneehighperformance cable using Ayzenberg’s PCB. Seurt; $H20:-#infra

bii. Limitation [16A}

|{—}6Ar}]:_ providing first and second [PCBs] each having:

121. Ayzenberg meets [16A] because it teaches—and POSAs would have
had reasons to provide—a PCB terminating each end of a cable. Supra

§§VI.BHA.2.a (claim 1), VL.LB3A.2.cf.111 (Limitation [9BP:Seuri; $H2+-]). The

“first and second connectors” in-{9B}are-assectated;respeetively—with-"“first-and
vecond PCBY meeting [1OA] Supra

§$$SHB I elaim D VB3 ([9BPSeurtH2+—] are associated, respectively,
with “first and second PCBs” meeting [16A]. Id.

As shown for [9B], Ayzenberg describes a cable having a connector, comprising a

PCB, at each end cable. Supra §VI.B3-e(fA.2.c.iii (Limitation [9BH:-Seurs;
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H2+]). Regardless, it is my opinion that POSAs would have found it conventional

to terminate each end of a cable teat a connector comprising
Ayzenberg’s PCB. Supra §VI.B3A.2.c}.ii1
(Limitation [9BP:Seuri; $H21]).

122.  Ayzenberg’s PCB terminatingat each eable-end of the cable meets
[16A1]-[16A4] as shown below.—Seur;-4H22. Thus, a POSA would have
understood that implementing Ayzenberg’s teachings required “providing” the

PCBs because the PCBs would have had to have been “provid/ed]” before they

could be attached to each end of the cable.

123, —  e—FimitattensThus, it is my opinion that Ayzenberg meets

Limitation [16A].

iii. Limitation [16A1]-[16A4]

124. Ayzenberg meets Limitations [16A1]-[16A4] for the reasons
that it meets the corresponding limitations H-A}HB}as-shewnin claim 1 below.

EX1013, 2:Seuri;-H24.

Limitation | Corresponding limitation Discussion supra
[16A1] [1A] §VI.B4bA.2.a.ii
[16A2] [1B] §VI.BAeA.2.a.iii
[16A3] [1C] §VIL.BAdA.2.a.iv
[16A4] [1D] §VIL.B1teA2.a.v
125. +—Thus, it is my opinion that Ayzenberg meets Limitations

16A1]-
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16A4].

(1) Limitation [16A11]: “for contacting electrical conductors
when the [PCB] is inserted in a matching socket”

Thel have been informed by counsel that the “for

contacting...” language is non limiting. Supra §VI.B-+bA.2.a.i1
(Limitation [1AD;

126. Boehringer;320-F3d-at1345:]). Regardless, if it is construed as

limiting, then Ayzenberg meets it as shown below.

127. Ayzenberg’s contact pads 406 would conventionally have
“contact[ed] electrical conductors” in a “mating connector” (“socket connector”)
within a cage (i.e., “socket”) that the QSFP-DD standard describes as receiving a

pluggable module comprising a connector enclosing a PCB like Ayzenberg’s-

Figure 30: SMT connector in 1xn cage
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EX1005, [0063]; supra §V.E: see e.g.. EX1010, 28-29. 53 (surface mount

“QSFPDD Connector is a 76-contact, right angle connector”), Fig. 30 (below):

supra §VI.A.2.a.11 (Limitation [1A]).

Figure 30: SMT connector in 1xn cage

The *898 specification explains that “[v]arious standard cable connectors and
connection ports are provided including, e.g., QSFP-DD... connectors, which are
designed to house small [PCBs] with integrated transceiver electronics.”

128. EX1001, 1:3-34. POSAs would have understood that

Ayzenberg’s “mating connector” (“socket connector”) and the claimed

“matching socket” (H6AH-are

([16AT1]) are “connection ports” for receiving the connectors like those including

Ayzenberg’s PCB, as recited in Limitation [16C] below. EX1010, 28-29:Seutt;
s

129. #H=-Thus, 1t is my opinion that Ayzenberg meets Limitation
16A1].

(2)  Limitations [16A2]-[16A3}]: “certain...-wires” |
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“other...-wires”

130. The “certain sheathed wires” in [16A2] are the “outer wires” in [1B],
while the “other sheathed wires” in [16A3] are the “inner wires” in [1C]. Seurt;
S

131. — dThus, it is my opinion that Ayzenberg meets Limitations
16A2]-

16A3].

iv. Limitation [16B}

H6B1]: soldering unsheathed ends of the sheathed wires to the electrodes in
the inner and outer set;

Ayzenberg meets [16B] because it teaches soldering unsheathed signal wire
leads (“unsheathed ends of the sheathed wires”) to the PEB s-“outer” (supra

§VI.BAeAfA.2.a.1i1 (Limitation [1B])) and “inner” (supra §VI.BA-dfA.2.a.1v

(Limitation [1C])) setsset of solder pads 410

132. (*electrodes™-"") on the PCB. EX1005, [0073] (“[f]or each cable, the

ends of the signal wires are soldered to respective signal solder pads™), Fig. 6B

(annotated below showing signal wire ends soldered to “inner” and “outer” solder

pads):—Seuri; H32-).
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Avzenberg, Fig. 6B (annotated)

133. Thus, it is my opinion that Ayzenberg meets Limitation [16B].

Limitation [16C}

1

H6€]]: and packaging the first and second printed
circuit boards into connectors adapted to fit into a
socket.

Ayzenberg meets [16C] because it describes using its paddle card

134, (“first”’/*“second PCB”) in “standards based connectors (e.g., for
QSFP-DD)” that were affixed to each end of a cable and known to be “adapted to
fit into a socket.”

EX1005, [0057]; EX1010, 28-29; Suprasupra §VI.B-5bfA.2.¢e.ii (Limitation

[16AP;Seur; H34:]).
135.  Ayzenberg teaches “packaging” the PCB because it describes “cable

assembly 700 [that] includes outer portions 702 and 704 of a plug housing” that

“surround/s] the paddle card 708.” EX1005, [0075], Fig. 7 (below).

136. Furthermore, POSAsa POSA would have recognized that a
conventional and obvious way to achieve Ayzenberg’sthe connector that

enelosesAyzenberg describes as enclosing the PCB would have required

“packaging—f... [the PCBs] into connectors>—POSAs” and a POSA would have

had reasons to “package” the PCB this way to achieve what Ayzenberg describes.
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FIG. 7
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Avyzenberg, Fig. 7

137. The plug housing (enclosing PCB 708) forms “connectors
adapted to fit into a socket” because it allows the cable to “mate with a
receptacle connector mounted in an electronic device” such that “the mating

contact portions ... at the end of the paddle card” are “configured to mate with

mating contact portions in a receptacle” (e.g., a_“socker”). EX1005, [0076]-

[0077]. As discussed supra §VI.A.2.a.111 (Limitation [1B]), POSAs would have

recognized that Ayzenberg’s

; ' “s-“receptacle” is a “socket.”
EX1005, [0077].

138. — 6—Clamm18Thus, it is my opinion that Ayzenberg
meets Limitation [16C].

f. Claim 18: The method of claim 16, wherein the
electrodes in each of the inner and outer sets are
spaced to enable the sheathed wires attached to the
inner set to maintain contact with the at least one
surface while passing between the sheathed wires
attached to the outer set.

139. Ayzenberg meets the additional limitations in claim 18 for the
reasons it meets claim 2. Supra §VI.BA .2:-Seuri;- §H39.b.

140. MH-GROUNDThus, it is my opinion that Ayzenberg meets
claim 18.
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B.  Ground 2: AYZENBERGH-EUGTHART RENDERS OBVMIOUS
CEEATMS The Combination of Ayzenberg and Lugthart Renders
Obvious Claims 3, 11, ANBPand 17

1. Discussion of A——Lugthart (EX1007)

141. Lugthart teaches a “high-speed communication link” in the form of “a
cable and a pair of transceivers provided at respective ends of the cable.” EX1007,

6:656765-67. Lugthart’s transceivers comprise “a single integrated circuit (IC)”
having

“a host side for facing an electronic device and a line side for facing the cable.”
EX1007-1d.,

15:25-34, 19:46-48, Fig. 4A-Seuri; $H41-. The transceivers thus have a transmit
path

“configured to transport signals from an electronic device towards the cable 205
and a receive path “configured to transport signals from the cable 205 to the
electronic device.” EXA1007/d., 15:25-34, 19:52-56:-Seuri; $H4+.

142. FheEach of the transmit and receive paths include clock and data

recovery (CDR) circuits and digital signal processors (DSP). EX4007,-7:66-8+7;

21:33-38-Seurt;/d., 7:66-8:7, 21:33-38. POSAs thus would have recognized

Lugthart’s transceivers to be in ICs in a cable that perform data recovery and

remodulation of the signals sent or received via the cable.

cable-that perform-data recovery-and remodulation 2. Discussion of stgnals
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B. Ayzenberg+Lugthart Combination

143.  As noted supra §§VI.A.1 (Ayzenberg), VI.B.I¥EA (Lugthart), both
Ayzenberg and Lugthart teach a cable assembliesassembly integrating PEBsa PCB
for interfacing signals passed by wires in the cable between electronic devices.

+a.  Reasons to Combine

144. Ayzenberg teaches that #sthe paddle cards terminating the ends of the

cable may include “active components;~e-¢-" such as “transceivers ... attached to

the paddle card;>” but does not describe the specifics of such transeetvers-arenot

deseribed.a transceiver. EX1005, [0065}:Seuri-$H44-—]. Thus, POSAsa POSA

would haveleekedlook to combine Ayzenberg with transceiver technologies such

as those taught in Lugthart. Seuri;H44—POSAsFurther, a POSA would have been

motivated to look to specific transceiver technologies which aid in the development

of a “high performance cable;>” as indicated-byAyzenberg’s-described in the title;

to-suppert-the-provistening of Ayzenberg, such that it supported the provision of

“low insertion loss and low cross talk.” EX1005, Abstract:Seuri;$444—. Lugthart

discloses transeetvers-that-a transceiver which includes ability to “compensate for

transmission line loses on the line side— ...[and] on the host side” te-achievesuch

that it achieves “reliable high-speed point-to-point communication.” EX1007, 6:58-

64, 9:10-15:Seuri;-H44.
145. Lugthart explains that a transceiver “operates as a re-timer” that “can

re-time and re-transmit” received signals “to generate one or more transmit signals”
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whiehso as to “reducefs} or removefs} high-frequency jitter in the signals, thereby

improving signal fidelity and/or permitting communication over longer distances.”

Id., 12:58-67, Fig. 2a. The re-timing works with signals received from a “host”

(e.g., electronic device 101) and transmitted to the “line” (e.g., cable 111), or siee-

versa—EX+H007viceversa. [d., 12:58-67, Fig. 2a:Seur,-$H45. Lugthart describes
incorporating such transceivers esin a “transceiver assembly” terminating each end
of'a data cable end-“for improving performance of the cable.” EX1007%/d., Fig. 2a
(transceivers 107a, 107b), 14:29-42:-Seuri;-$H45-. Lugthart explains that “at a

given bit rate” such an active eables-permitcable permits “communication over

longer distance and/or with a thinner cable” and “can decrease jitter, noise, and/or
ISI [intersymbol interference]” compared to a “passive cable” (e.g., a cable with

cable assembly lacking active components). EX300715:513+Seur; H45-1d.,

POSAs15:5-13.

146. Thus, in my opinion, a POSA would have had reasons to combine

Lugthart’s transceiver teachings with Ayzenberg to provide an active cable with

transeetverscircuitry on the PEBs-that-a PCB to recover and remodulate signalsa

signal in order to achieve impreved-high-speedthe highspeed communication

improvements that Lugthart describes. Seur-$446—The combination would have
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used known components (Ayzenberg’s PEBs-#1PCB and QSFP-DD compliant

connectors, Lugthart’s transceiver) and techniques (e.g., re-timing), according to

their conventional uses, with predictable results. Seur $H46:KSRIntIaTeleflex;
550-U-8398-416-4172007—The combination also would have simply

wmplementedsubstituted Ayzenberg’s active transceiver with Lugthart’s active

transceiver to obtain the predicable result of Ayzenberg’s paddle card with

b .
> 3 5

at4H6-4 7 ThisLugthart’s active transceiver. [ further reference this combination
15-as

“Ayzenberg+Lugthart.”

2b.  Reasonable Expectation of Success

147. Aln my opinion, a POSA would have reasenably-expeetedhad a

reasonable expectation that Ayzenberg+Lugthart would work because Ayzenberg

describes mounting transceivers such as Lugthart’s on its PEBsPCB “in the space

between the row 420A of contact pads and the row 422B of contact pads shown in

FIG. 4A.” EX1005,40065}Fie—4A (annotated below): Souri; TH4%

[0065], Fig. 4A (annotated below).
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Ayzenberg, Fig. 4A (excerpted, annotated)

406C  406B 406D
406A | 406F/ 406E 400

420A <~~~
 ATTERTT O3 Peo TR
- —

il i & Rk} §
PCBA 223-D075-031

Ssan SO active-component
: 2

410 Iselder—pads—4l—0|

a10a / atoc] a10e| 402

4108 410D 410F

148. FIG. 4A

Furthermore, both Ayzenberg and Lugthart describe enclosing a PCB
including a transceiver in standards-compliant connectors. EX1005, Abstract,

[0044]-[0045], [0057], [0087]; EX1007, 15:36-52.

1004410045 H00STH 0087 XA 007 15:36-52 Souris €3,
Mapping of the Ayzenberg+Lugthart Combination to
Claims 3. 11, and 17

48

—C—Amnalysis
149. Ayzenberg+Lugthart renders obvious claims 3, 11, and 17.

-71 -
105




1= a. Claim 3

:_The [PCB] of claim 1, further comprising an
[IC] that recovers and remodulates signals passing
between the edge connector traces and the electrodes
of the inner and outer sets.

150. Ayzenberg+Lugthart meets claim 1 for the same reasons as

Ayzenberg alone. Supra §VI.BIA.2.a (claim 1):-Seuri;-$H50-—).

L. : a= “recovers and remodulates signals”

151. The *898 patent does not defineexplain what an IC

9999

that “recovers and remodulates signals;>" is but describes “a powered

transceiver that performs clock and data recovery (CDR) and re-modulation of

data streams™by-,” such as

5 N 3 N 5 b

“convert[ing] between PAM4 and NRZ signaling.” EX1001, 3:19-21, 3:65-67.

152.  Ayzenberg+Lugthart renders obvious claim 3 because Ayzenberg’s
paddle card 400 (“[ PCB]”) includes Lugthart’s active transceiver (“an [IC]”),
which provides the same signal recovery and re-modulation functionality described
in the 898 specification. Supra §VHVI.B:Seur;-4H52-.2. Specifically, the
transceiver is an /C mounted to the paddle card that processes “signals passing

between” the mating contact pads on the host side (i.e., “edge connector traces™)
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and the staggered solder pads on the line side (i.e., “electrodes...”) for transmission
over a cable in a desired modulation format. EX1005, [0065] (active transceiver
“convert[s] from the communication protocol being used on the cable to a different
communication protocol... provided to a mating connector”); EX1007, 8:50-60
(describing the transceiver converting dual NRZ signals “on the host side” to a
single PAM-4 signal “for transmission to the line side over the cable” and vice-
versa), 15:31-34 (describing the transceiver as a single integrated circuit), Figs. 2A
(device 101, cable 111), 6A (step 305) and 6B (step 355), 13:13:48 (describing the
transceiver performing various remodulation formats between PAM4 and NRZ),
14:29-42 (describing host electronic device 101 and line cable 111}:Seur$H52-).
The transceiver “recovers and remodulates signals passing between” the

host-side and the line-stdes-side, and thus receives and transmits signals on both the

host and line sides. E.g.,

153. EX1007, Figs. 1A, 4A:Seur-$H53.
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Lugthart, Fig. 4A

154.  Specifically, the transceiver—comprising clock and data recovery
(“CDR”) circuits 12 and 22—recovers, remodulates, and transmits signals received
from a cable (line) to a host, and siegnalssignal received from a host to a cable.
Supra §VHAVIB.1; EX1007, 7:66-8:7, 21:33-38, 22:40-43, 23:10-23, Fig. 4B:
Seurt-$H54. The CDR circuits digitize the incoming analog signals and provide
“timing recovery to recover a clock and a data signal” from beththe host (EX1007,
21:43-52) and the line (EX1007, 22:50-59).—Seuri;H-54-

155. The transceiver receives signals modulated with NRZ, PAM-4, or
other modulation schemes, from both a host (EX1007, 19:65-20:15) and a line
EX106F
(EX1007, 21:4-30).—Seur; 9455 The transceiver likewise transmits signals
modulated with NRZ, PAM-4, or other modulation schemes, to beththe line
(EX1007, 20:61-21:3) and the host (EX1007, 20:29-32).—Seuri; $H-55-

The transceiver thus “remodulates” signals between host and line sides—

156. ie.g., “signals passing between the edge connector traces and the

electrodes of the inner and outer sets”—because the transceiver (when mounted as

an active component one the paddle card) receives signals from the line side (via

“electrodes of the inner and outer set”’) having “a data rate higher than the data

rate... outputted” to the host side- (via “the edge connector traces™). EX1007,
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21:4-20:-Seur;-$H56. Furthermore, Lugthart expressly describes active cables
wherein a transceiver sends/receives host-side signals with NRZ modulation and
sends/receives line-side signals with PAM4 modulation, where the transceiver
converts between NRZ and PAM4 modulation. EX1007, 54:26-55:45:-Seurt;.

Converting data signals between NRZ and PAM4 modulations 1s “remodulation.”

Accord EX1001, 3:19-21, 3:65-67.

157. “remodutation"Seur; JH56+acecord-Thus, it is my opinion that

Avyzenberg+Lugthart meets claim 3.

bE801 31021 3-65-67

2. Claims 11, 17

Claim 11: The cable of claim 9, further comprising an
integrated circuit that recovers and remodulates
signals passing between the edge connector traces and
the electrodes of the inner and outer sets.

Claim 17: The method of claim 16, further comprising
equipping each of the first and second printed circuit

-77 -
111




boards with an integrated circuit that recovers and
remodulates signals passing between the edge
connector traces and the electrodes of the inner and
outer sets.

158. Claim 11 depends from claim 9, while claim 17 depends from claim

16. Ayzenberg+Lugthart meets claims 9 and 16 for the same reasons as Ayzenberg

Avzenberg alone. Supra §8VI.A.2.c (claim 9), VI.A.2.e (claim 16).

159. Ayzenberg+Lugthart meets the remaining limitations in claims 11 and
17 for the same reasons it meets additional limitations in claim 3. Supra
§VHC A elaim

VI.B.3):Seur-$H59.a (claim 3). For claim 17, POSAs would have “equip|ped]”

each of

Ayzenberg’s paddle card with Lugthart’s transceiver because Ayzenberg+Lugthart

comprises a transceiver as taught by Lugthart. Swpre-$VHB:Seuri$H59-

MHEL-GROUND160. Thus, it 1s my opinion that Ayzenberg+Lugthart meets
claims 11 and
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C. Ground 3: AYZENBERGHJIANSSEN- RENDERS OBVIOLS
CEAIMS The Combination of Ayzenberg and Janssen Renders Obvious
Claims 4-8, 12-15, ANBPand 19-20

A 1. Discussion of Janssen (EX1009)

161.

Janssen describes connecting “a number of shielded conductor pairs to a
board”—such as paddle cards for QSFP connectors—for high-speed data
connections.- EX1009, Abstract, 1:38-58, 2:39-42:-Seuri;-4.+64= Like Ayzenberg,
Janssen describes signal lines comprising “shielded pair[s] of insulated wires 4”

wherein Sias

“insulation 8” surrounds ‘““data conductors 6.” /d., 5:63-65, Figs. 2, 4. “[S]hielding

10” comprising “a metal layer (aluminum) and a plastics layer” surrounds each pair

of insulated wires. /d., Figs. 2, 4, 5:65-6:2:-Seuri;- 61

FIG. 4

Janssen, Fig. 4

162.

At “high transmission frequency, reliable shielding” and “reliably
connect[ing]” such shielding to the board—e.g., reliably grounding the shielding—

has “crucial importance.” Id., 1:59-2:1. To reliably connect and ground the
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shielding, Janssen teaches a PCB having a “ground contact zone 28” that “projects,
in a tongue-like manner, towards the connected conductor pairs.” Id., Figs. 1, 2,

Abstract, 6:31-33. 6:52-63.
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(excerpt)

right, excerpted, annotated) 163. The tongue-like projection defines a recess
relative to the PCB surface

(dashed blue line in Fig. 1 _profile above) so that “[t]he respective pair of insulated
wires 4 rests by the pair shielding 10 on this ground contact zone 28 in a contacting
manner” that grounds shielding 10 against metal layer 30 on ground conductor 14.
Id., Fig. 1, 6:52-7:18+Seur;-9H-63-. This disposes the exposed end of “data conductor

6” against connection pad 24, whenwhere it is soldered. Id., Fig. 1, 6:41-44, 7:29-32.

—Bs 2. Discussion of the
Ayzenberg+Janssen Combination

164. Ayzenberg and Janssen both teach connecting multiple shielded wire

pairs in a cable to a paddle eardscard used for QSFP eenneetors-connections
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between electrical devices. EX1005, [0045], [0057], [0060], [0087]; EX1009, 7:64-

8:16; supra
§§VI.A.1 (Ayzenberg), VIHHEAVI.C.1 (Janssen)—Seutt;).
eteds

1 a. Reasons to Combine

165. POSAs would have had several reasons to modify Ayzenberg to use
Janssen’s teachings (hereinafter “Ayzenberg+Janssen”). Seuri;-$H65-

166. First, Ayzenberg teaches placing sheathed-cables with their sheathing

on the paddle card surface, whichrequires-bendingso that soldering the exposed

signal wire when-seldered-to the PCB solder pads requires bending the signal wire

lead twice—first near the sheathing (e.g., dielectric 906 and shielding 908, supra

§VI.B3b(fA.2.c.ii (Limitation [9A])), and second near the solder pad—to

accommodate vertical displacement of the wire from the surface of the solder pad

due to the sheathing thickness. E.g., EX1005, Figs. 6B (annotated excerpt below),

9B.
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sheathing wire bends
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solder pad

signal wire

Ayzenberg, Fig. 6B
(excerpted, annotated)

POSAs knew that bending the signal wire lead had undesirable effects on
signal propagation. E.g., EX1008, 10 (““When discontinuities are introduced in the
signal path, taking the form of... bends ..., destructive resonances are introduced.
... [R]esonances can be largely eliminated by design practices[.]”); EX1018,

1:5245-21, 1:60-67 (transitions between electrical conductors like a signal wire to
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conductive trace can introduce “impedance... mismatch[]” and “conductor bends to
connect to the trace on the PCB... may result in a characteristic mismatch”—

e.g., impedance, insertion loss, return loss, or crosstalk—that affects “signal
quality™):-Seuri; $4-67""). Notably, these undesirable effects are in part due to the
geometry of the bend of the signal wire lead affecting total impedance, in which the

loop formed by the wire is subject to Faraday’s law- (i.e., a larger loop area

captures more magnetic flux, thus higher inductance and therefore impedance).

EX1020, 312-327:Seur;- 67

167. . In my opinion, POSAs would have used Janssen’s ground contact

zonepad and connection methodology with Ayzenberg’s outer solder pad rewsrow

422 A/ (and 426 A~), supra §VI.BI-e(}fA.2.a.v [1D}H3], in order to connect signal

wire leads to the PCB—=¢.g., at Ayzenberg solder pad 410/Janssen connection pad
24—without bending the leads, thus mitigating signal discontinuities, “destructive
resonances,” and other adverse effects on signal quality from a “characteristic
mismatch” introduced by Ayzenberg’s bends. EX1018, 1:5-21, 1:60-67; EX1009,
Fig. 1; EX1008, 10:Seuri;H67%.

Second, grounding the cable shielding to the paddle card by pressing exposed
shields against a ground plane of the paddle card exposed byin Janssen’s recess
would have simplified Ayzenberg’s manufacture and assembly steps by eliminating

the need to provide “ground solder pads 410C” alongside “signal solder pads 410A
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and 410B” and any need to physically connect cable grounds to such ground pads
for the outer wires. EX1005, [0060] (describing grounds pads);
168. EX1009, 3:1-19 (“‘use of a ground wire is omitted”), 7:13-18 (simple

connection with clamping element 32):-Seuri;$H68-). In my opinion, POSAs

would have known that Janssen’s removing-the need to individually contact ground
wires “significantly reduced” the “outlay on manufacturing and connection”

PCBspaddle boards while increasing “manufacturing reliability” by avoiding

common prior art problems with “ground wire short circuits.” EX1009, 2:22-24
(“‘contact connection is simple to manufacture and... constructed compactly™),
2:43-54-Seur; H68.

Third, Ayzenberg+Janssen would have combined known components

169. (Ayzenberg’s PCB with Janssen’s recesses and ground contact zone),

according to their conventional uses, with predictable results.—ASR-550-U-S-—at
446-417-Seurt-$H69- The combination also would have used Janssen’s known
techniques for grounding wires in a recess to improve the grounding of the outer
wires on Ayzenberg’s paddle card in the same way. KSR,-550-U-S—at416-417
Sourt, 4169,

2b.  Reasonable Expectation of Success

170. In my opinion, POSAs would have reasonably expected success in

applying Janssen’s cable connection teachings to Ayzenberg for the same reasons
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they worked in Janssen, and because both Ayzenberg and Janssen are concerned
with grounding wires in the same type of high-speed connectors with predictable

results. EX1005,100571:EX1005, [0057]; EX1009, 2:39-42 (Janssen “suitable” for

“all... connectors... equipped with ‘paddle cards’”), 7:64-8:16.

T Mapping of Ayzenberg+Janssen “suitable”for—al—

‘paddle-eards™);7F64to Claims 4-8:1+6:Seur; ¥, 12-15, and 19-20479-

——CG—Amnalysis
171. Ayzenbergt+Janssen renders obvious claims 4-8, 12-15, and 19-20.

a. 1+-—Claim 4

ai. Limitation [4A}

H4A}]: The [PCB] of claim 1, wherein the outer wires
each have a sheath with a given thickness adjacent
to the exposed end,

Ayzenberg+Janssen meets claim 1 for the same reasons as Ayzenberg
alone.

172.  Supra §VI.B+Seuri; H72-A.2.a.
Ayzenberg+Janssen meets [4A] because both Ayzenberg and Janssen teach
that the wires connecting to the PCB—including the “outer wires”— “have a sheath

with a given thickness adjacent to” the signal conductors at “the exposed end,” as

- 86 -

120



shown in Ayzenberg Figs. 9A, 9B and Janssen Fig. 4. Supra §VI.B3-bA.2.c.ii
(Limitation [9A]); EX1005, Figs. 9A, 9B, [0088]-[0089] (“Each signal conductor is
surrounded by a dielectric material” which is then “surrounded by a conductive
foil.”); EX1009, Fig. 4,

173. 5:63-6:2 (“shielded pair[s] of insulated wires 4” with “data conductors

6 which are in each case surrounded by insulation 8” and “common pair shielding

102):Seuri; 9173..).
904A 900
906A 902A

916

FIG. 4
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902A

904A 904B
906A
FIG. 9B
Ayzenberg, Figs. 9A, 9B (annotated) Janssen, Fig. 4 (annotated)
174. — bThus, in my opinion, Ayzenberg+Janssen meets Limitation
[4A].
i, Limitation [4B}

f4B}]: and wherein the [PCB] further comprises one or
more recesses in the at least one surface along each
outer wire sheath’s path between the second edge
and the outer set of electrodes.
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Ayzenberg+Janssen meets [4B] because it modifies Ayzenberg’s PCB
with

175. Janssen’s teaching of a “ground contact zone 28" that “projects, in a
tongue-tiketonguelike manner, towards the connected conductor pairs,” which
forms a “recess” (blue dashed line in Janssen Fig. 1 below)—e.g., “one or more
recesses”—in “at least one surface” of Ayzenberg’s PCB “along each outer wire
sheath’s path between the second edge” of Ayzenberg’s PCB (supra §VI.B1-¢

FA.2.a.ii1 (Limitation [1B]) “and the outer set of electrodes” (e.g., solder pads 410

in Ayzenberg row 422A (id.)), which accommodates the thickness of the
connecting wires’ sheaths. Supra §VHEAVI.C.1 (Janssen); EX1009, Figs. 1, 2,
Abstract, 6:31-33, 6:52-7:18+Seurt; $H75. Metal 30 provides a surface in the recess

that electrically contacts and supports wire shielding 10. /d.

4 0 8 6 24

-89 -
123




i 8 2

Janssen, Fig. 1 (exeerpt)———excerpted, annotated) Janssen, Fig. 2 (exeerpt)

excerpted., annotated)

176. Janssen’s Figure 1 shows that ground contact zone 28 is recessed in
the board “in the at least one surface along each outer wire sheath’s path between
the second edge and the outer set of electrodes” (i.e., connection pads 24) since
“the carrier 12 is extended in a rearward region of the board 2, which region is
oriented toward the pairs of insulated wires 4, beyond the rest of the layer structure
such that a type of projecting tongue is formed.” EX1009, 6:52-56:-Seuri;-H-76.

177. — 2 —Thus, in my opinion, Ayzenberg+Janssen meets
Limitation [4B].

Claim 5

b. : The [PCB] of claim 4, wherein the one or more
recesses each accommodates sheathes of multiple outer
wires.
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178. Ayzenberg+Janssen renders obvious claim 5 because Janssen
describes a “recess/[]” (dashed blue lines Fig. 1 below) that “accommodates
sheathes of multiple... wires” (e.g., “a total of eight pairs of insulated wires”) on
each side of the PCB, such as, e.g.,—for one surface in Fig. 1—a single wire pair
shown in the planar view in Fig. 2. EX1009, 8:8-10; Figs. 1, 2:Seuri; $H78. In
Ayzenberg+Janssen each recess accommodates Ayzenberg’s “outer wires” as

described supra §§VI.B-1-e(fA.2.a.iii (Limitation [1B]), VAIHVI.C.43.a-(f.1

(Limitation [4A]). -Seusi; 9178.
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Janssen, Fig. 1 {exeerpty——1 (excerpted, annotated) Janssen, Fig. 2{excerpt)

2 (excerpted, annotated) 179. Furthermore, Ayzenberg teaches four “outer wire”

pairs (J2, J4, J6, J8) on surface 402 (and pairs J12, J10, J14, J16 on surface 404), and
the combination provides a recess accommodating the sheathes of each such wire.

Supra §§VI.BI-e(fA.2.a.ii1 (Limitation [1B]), VEHEBVIL.C.2 (Ayzenberg+Janssen),

VAHVI.C.b+f3.a.11 (Limitation [4B]); EX1005, Figs. 4A, 4B; see also EX1009,

7:64-8:16 (recess accommodates multiple pairs of insulated wires):).

180. 3. Thus, it is my opinion that Ayzenberg+Janssen meets
claim 5.

Claim 6

: The (PCB{printed circuit board of claim 4, wherein each outer wire has a
corresponding one of the one or more recesses.

C.
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181. Ayzenberg+Janssen renders obvious claim 6 because Janssen
describes a recess spanning the width of a board surface wherein metal 30 is
disposed te-suppertand supports and electrically eentaetcontacts each “outer wire”
pair shielding 10.

Supra §§NVHVI.C.H-b-f3.a.i1 (Limitation [4B]), VIHVI.C.23.b (claim 5);

EX1009, Fig. 2:Seuri; 94812, The “each outer wire” in this embodiment
“correspond[s]” to the “recess” because each “outer wire” is disposed in the recess.
Seurt-$H-E€+—The 898 patent’s Fig. 10 shows a similar configuration wherein a
single recess accommodates multiple wires. EX1001, Fig. 10, 6:17-22 ¢tF{he(“In

some embodiments, the recesses 730 are broadened as shown in

FIG. 10 so that each recess can accommodate sheathes from multiple outer wires. If

desired, the recess may extend across the full width of the paddle card to provide a

stepped profile next to the outer set of electrodes-):-Seuri; H8+—.").

182. Furthermore, POSAsin my opinion, a POSA would have known that

another predictable design choice was to form a “recess” for each “outer wire” in

order to reduce impedance mismatch by controlling the signal characteristics at the

transition from signal wire to PCB. -Seuri- $H82(diseussing EXIOH8Figs2-57

As stated previously, impedance

is directly dependent on the geometry of the bend of the signal wire—Seur-$H82:,

in which the loop formed by the wire 1s subject to Faraday’s law (i.e., a larger loop
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area captures more magnetic flux, thus higher inductance and therefore impedance).

EX1020, 312-327. For example, Miller (EX1018) teaches that a signal wire’s

transition from being surrounded by its sheathing to being exposed and attached to

a PCB can “result[] in characteristic mismatches that can degrade signal quality” if

“not controlled or managed in any of these transitions.” EX1018. 2:1-12. Rather

than use a single recess as in Janssen, Miller teaches separate recesses (i.€.,

notches) in a PCB for each wire attached at the edge to control this transition. See,

eg..id.. Figs. 2. 5. 7. 8, 2:13-44 (“A notch...has been formed in the substrate, such

that the coaxial cable can be positioned to control the signal characteristics in the

conductor 22.”), 2:63-3:5, 3:38-53, 3:64-4:5. This predictable variation ef

providing a recess per “outer wire” also renders claim 6 obvious. Seuri-$H-82-

183, — 4 Thus, it is my opinion that Ayzenberg+Janssen meets

claim 6.

Claim 7

d. : The [PCB] claim 4, wherein each of the one or more
recesses is deep enough to accommodate the given
thickness of the sheath, enabling each of the exposed
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ends of the outer wires to contact the electrodesinthe

outer setwhile remaimning paratlel to the at least one
surface:

electrodes in the outer set while remaining parallel to
the at least one surface.

Ayzenberg+Janssen renders obvious claim 7 because Janssen’s tongue-like
protrusion forms a “recess” on each surface of the PCB (dashed blue lines in Fig. 1

below). EX1009, Fig. 1; supra §§VHIVI.C.43.a+f.1 (Limitation [4A]),

VIIVI.C.1b3.a.i ([4B]), VIHVI.C.2

184. 3.b (claim 5):Seur;-$H84-). Janssen shows that each recess “is deep
enough to accommodate the given thickness of the sheath” for each signal wire

(e.g., msulaterinsulator 8 and shielding 10) so that the wire lead (“exposed end of

the outer wires”) of each “data conductor 6” is disposed against connection pad 24,

where it 1s soldered. /d., Fig. 1. 6:41-44, 7:29-32: EX1009, Fig. 1: supra §VI.C.1

(Janssen).
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Janssen, Fig. 1 (excerpted, annotated)

185. Janssen Fig. 1 shows that exposed lead 6 “remain/s] parallel to the at
least one surface” of the PCB and connection pad 24, disposed in the PCB, to

which lead 6 is soldered. Seuri;-$H85—Janssen, Fig. 1.

186. Regardless, in my opinion, POSAs would have had reasons to size

each recess in order to receive the cable sheathing and dispose the wire lead parallel
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to the board surface in order to avoid imparting bends in the wire when contacting

the board’s solder pad—as shown in Ayzenberg—which were known to introduce

undesirable electrical effects. SwpraSupra §VI.C.2 (Ayzenberg+Janssen); EX1018,

2:1-26, 3:64-4:5.

187. §VHEBI(Thus, it is my opinion that Ayzenberg+Janssen):EXI048;
2:1-26,3:64-4:5-Seurt; $H86— meets claim 7.

S5e. Claim 8

al. Preamble [SPRE] and Limitation [S8A]

1+—[SPRE]: The [PCB] of claim 7, further
comprising

[8A]: a second surface having: a second outer
set of electrodes arranged parallel to the second
edge for attaching exposed ends of sheathed
outer wires;

(1) “for attaching...”

188. Fhel have been informed by counsel that the “for attaching...”

language in [8A] is non-limiting. Supra §§VI.BI-bA.2.a.ii (f(Limitation [1A]),

VIL.BA-e+3)fA.2.a.iii
(Limitation [1B}:Beehringer;320-E3d-at-1345:]). Regardless, if it is construed as

limiting, then
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Ayzenberg+Janssen meets or suggests it as shown below. Seuri-HE8-

H— (2)  Analysis

189. Ayzenberg+Janssen meets [SPRE] because it renders obvious claim 7
(supra

$VAHHSVI.C.43.d) and, as discussed supra [1B], Ayzenberg’s paddle card has

surfaces on each side (i.e., “a second surface”). Supra §VI1.BIe(HBHEXI005;
Figs—4A;A.2.a.iii (Limitation

[1B]); EX1005, Figs. 4A and 4B, [0058] (“FIG. 4A is a plan view of a first side 402

of an exemplary paddle card 400, and FIG. 4B is a plan view of the opposite side

404 of the exemplary paddle card 400->):Seurt;$H89-.).

The second surface of Ayzenberg’s paddle card has “a second outer set of

electrodes” (as recited in [8A]) for signal wire pairs J12, J10, J14, and J16 in row

pxr 91, &
190. 426A that are :';:fg@ 8 J'

“arranged parallel to the ”;'1 f;"ﬁ . e N

, a268 «---1{H-HiHH-AEB-B1 -1+
second edge for attaching

— 412
exposed ends of sheathed A2GA €~ 1“"'3"”1}“"8“5' Hedosl
1{:: @] r:r::in O srgfgn O Ti.‘;ﬂ )
outer wires.” Supra p7lm == m e mmmm e LS o
§VIL.BIe(fA.2.a.iii
“ggegnd gd‘gg”
(Limitation [1B]); EX1005, FiG: 48
Fig. 4B, [0060}:-Seuri;H96-].
5 (13 2
- 08 -

132



Rxr ML, =

al I

soos i
AYS REL s R
o8 - 1
TR T L —00

UF e e

Lo J

<268 «--- {-ffHH-AE- -8

— 412
solder pads 410, row 426A S na’ n AR n R
426A -~~~ - - -
“outer set of electrodes™ “tg I?i ? I[-[B le“I] ”
e A R T -
RN i B
“second edge”
FIG. 4B

Avzenberg, Fig. 4B (excerpted and annotated) 191. Thus, it is my

opinion that Ayzenberg+Janssen meets Preamble

[SPRE] and Limitation [8A].
i, Limitation [8B}

8B}l: and one or more recesses in the second surface
extending along a path of each sheathed outer
wire's sheath between the second edge and the
second outer set of electrodes.

192.

_Ayzenberg+Janssen meets [8B] because Janssen teaches a recess (bordered
by dashed blue outline below) on each side of a PCB—e.g., on a “second surface”

of the PCB—including the surface of contact 24 that is recessed flush in the PCB as

shown in Figure 1 (below). Supra §§VHECAHb(FVI.A.2.a.111 (Limitation [4B]),

VHIVI.C.23.b (claim 5);
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EX1009, 6:57-60 (“The carrier 12 forms a ground plane 26 with the ground

conductor 14. The projecting partial region forms a ground contact zone 28 of the

ground plane 26:-2):Seuri-¥.”) $92

99

“second surface”

Janssen, Fig. | (excerpt)

Janssen, Fig. 1 (exeerpt)

excerpted and annotated)

When Janssen’s ground contact zone (i.e., recess) teachings are applied to
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193.  Ayzenberg’s paddle card, POSAsa POSA would have recognized that,

as discussed supra §VHVI.C.4-b+f3.a.11 (Limitation [4B]), the “recess/] in the

second surface extend[s] along a path of each sheathed outer wire's sheath between
the second edge and the second outer set of electrodes.” Sevri-$H93-

194, — 6Thus, it is my opinion that Ayzenberg+Janssen meets
Limitation [8B].

f. Claims 12 and 19

Claim 12: The cable of claim 9, wherein each printed
circuit board further comprises one or more recesses
in the at least one surface between the second edge and
the outer set of electrodes to accommodate sheathes of
the sheathed wires attached to the outer set of
electrodes.

Claim 19: The method of claim 18, wherein each
printed circuit board further comprises one or more
recesses in the at least one surface between the second
edge and the outer set of electrodes to accommodate
sheathes of the sheathed wires attached to the outer
set of electrodes, each of the recesses being deep
enough to accommodate a full thickness of the sheath
near the unsheathed end.

195. Claims 12 and 19 depend from claims 9 and 18, respectively.

196. Ayzenberg+Janssen meets claims 9 and 18 for the reasons that
Ayzenberg alone meets claims 9 (supra §VI.B3A.2.c) and 18 (supra
§VI.B6A.2.1), respectively.-Seur-$H96-

197. The additional limitations in claims 12 and 19 are similar to the
additional limitations in claim 7 and [4B]. EX1013, 3:Seur-$H97.
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Ayzenberg+Janssen meets the remaining limitations in claims 12 and 19 for reasons
that Ayzenberg+Janssen meets claim 7 (depending on claim 4). Supra
§§VHIVI.C.43.d (claim 7), VHHVI.C.43.a (claim 4):Seuri; H97).
Ayzenberg+Janssen further meets the additional limitations in claims 12 and 19,

and renders each claim obvious, because Ayzenberg teaches soldering signal wire

leads to the outer row of signal solder pads 410 on surface 402/ and 406

(e.g., providing “sheathed wires attached to the outer set of electrodes”). EX1005,
Figs. 6A, 6B, [0073] (“[T]he ends of the signal wires are soldered to respective
signal solder pads-):Seuri; H97.7).

7198. Thus, it is my opinion that Ayzenberg+Janssen meets claims 12 and

g. Claims 13-15 and 20

Claim 13: The cable of claim 12, wherein the one or
more recesses each accommodates sheathes of multiple
sheathed wires.

Claim 14: The cable of claim 12, wherein each
sheathed wire attached to the outer set of electrodes
has a corresponding one of the one or more recesses.

Claim 15: The cable of claim 12, wherein each of the
one or more recesses is deep enough to accommodate a
full thickness of the sheath near the unsheathed end,
enabling each of the unsheathed ends of the wires
attached to the outer set of electrodes to contact those
electrodes while remaining parallel to the at least one
surface.
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Claim 20: The method of claim 19, wherein each

sheathed wire attached to the outer set of electrodes has a corresponding one

of the one or more recesses. 199. Claims 13-15 depend from claim 12, and claim

20 depends from claim 19. Ayzenberg+Janssen meets claims 12 and 19. Supra

SVHHVI.C.6;-Seurt; 91993 1.

200. Ayzenberg+Janssen meets the additional limitations in claims 13-15
and 20, and renders those claims obvious, for the reasons it meets the
corresponding limitations in claims 5-7 as shown below. EX1013, 4-5:Seutt;

€200,

Claim Corresponding claim Discussion supra
13 5 §VHHVI.C.23.b

1420 6 SVHHVI.C3.c
15 7 §VAHVI.C43.d
20 6 §VI.C.3.c

201. PXG-GROUNDThus, it is my opinion that Ayzenberg+Janssen meets

claims 13-15 and 20.

D. Ground 4: ALDEN-ANTICIPATES AND/OR RENDERS
OBMOUS-CLAIMS Alden Anticipates and/or Renders
Obyvious Claims 1, 2,9, 10, 16, ANDand 18

A 1. Discussion of Alden (EX1006)

202. Alden (EX1006) concerns an “electrical connector inehadefing}[that]

includes a circuit board” and specifically to “an electrical connector within which

the circuit board and wire assembly” are used in “a high-speed input/output (1/0)
connector.” EX1006, Abstract, [0016]. The circuit board includes “a mating region

60 that defines a portion of the card edge that mates with the complementary
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mating connector.” Id., [0025], Fig. 3. As Figure 3 shows, “mounting pads 52”-that

are “staggered on respective opposite sides of the row axis 30.” Id., [0029].

inner mounting
pads 52

outer mounting
pads 52

Alden, Fig. 3 (annotated)

203. Figure 2 shows that mounting pads 52 are for “mounting of an exposed
end segment 34 of a signal conductor 22” that are exposed from sheathing

comprising “insulating members 26” and “ground conductor 28” (e.g., shielding).
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Alden, Fig. 2 (annotated)

204. The signal conductors are included in “electrical wires 12”+(e-g=,” such

as, for example, wires in a twin axial cable);, where “each electrical wire <12

includes a differential signal pair of signal conductors 22.” Id., [0017]. Each signal
conductor is sheathed, e-efor example, surrounded by an “insulating member 26>

and,” which is also surrounded by “a ground conductor 28 that extends around the

insulating member.” Id., [0018], Fig. 2:-Seur-4204.

B Amnalysis2. Mapping of Alden to
claims 1,2.9,10, 16, and 18

Alden anticipates and/or renders obvious claims 1-, 2, 9-, 10, 16, and
18.

1 a. Claim 1

i. ——a+ Preamble [1IPRE{}]: A printed circuit board that
comprises at least one surface having:

205. Alden meets [1PRE] because it teaches “a circuit board 14 (a PCB)

“that terminates ends 16 of electrical wires 12.” EX1006, [0016], Fig. +:Seusi;
=,
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Alden, Fig. 1

206. Circuit board 14 “comprises at least one surface” because it “includes

the exterior sides 18 and 20.” EX1006, [0020], Fig. +:-Seuri;- 42061.

— b—FEimitation HA}HIi. Limitation [1A]: edge
connector traces arranged along a first edge for
contacting electrical conductors in a socket

connector;

207. Alden meets [1A] because circuit board 14 includes “edge connector
traces” represented as “a mating region 60 that defines a portion of the card edge
that mates with the complementary mating connector.” EX1006, [0025}:-Seurt;
ROFL.

208. While the intended use “for contacting electrical conductors in a
socket connector” 1s not limiting (supra §VI.B-4+bA.2.a.ii (Ground 1, Limitation
[LA])),

Alden nonetheless meets it because mating region 60 includes mating pads 62 that
“mate with corresponding mating contacts (not shown) of the complementary
mating connector to establish an electrical connection between the circuit board 14
and the complementary mating connector.” EX1006, [0025}—Seur-9208-].

209. In my opinion, POSAs would have recognized from the shape of

mating region 60, Alden’s description of its function (EX1006, [0025]) and use in
high speed 1/O connectors (EX1006, [0016])—which were known to mate with

socket connectors—that the mating pads 62 are “for contacting electrical
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conductors in a socket connector.” Seur;-$209—Regardless, POSAsin my opinion,

a POSA would have understood that the conventional and obvious use of Alden’s
high-speed I/O connectors was to contact[] electrical conductors in a socket

connector-.” Supra §VI.B+b(Greund1;A.2.a.i1 (Limitation [1A], discussing

“socket connector™y:—Seur-$209-7).

The mating region 60 is “arranged along a first edge,” 1.e., mating end 42,

210. “wherein the circuit board 14 mates with a mating connector (not
shown).”

EX1006, [0020], [0025], Fig. 3 (annotated below):Seuri-4216-).
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¥ edge connector

iraces

Alden, Fig. 3 (annotated)

211. Thus, it is my opinion that Alden meets Limitation [1A].

iii. Limitation [1B]: an outer set of electrodes
arranged parallel to a second edge for attaching
exposed ends of sheathed wires in a cable (“outer

wires”);

Alden meets [1B] because circuit board 14 includes a “set of electrodes
arranged parallel to a second edge” represented in FigureFig. 3 as “mounting pads
52 to which the electrical wires 12 are terminated.” EX1006, [0021}:Seur-$212-].

The mounting pads 52 on Alden’s circuit board “are arranged in a row 24 that

extends a length along a row axis
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212. 307 that, as shown in FigureFig. 3 (annotated below), 1s parallel to a
mounting end 40 (i.e., “a second edge’). EX1006, [0021}:Seuri-4212-].
213. Figure 3 shows that “adjacent pairs of mounting pads 52 within the

row 24 are staggered on respective opposite sides of the row axis 30.” EX1006,

[0021], Fig. 3; supra §EXB+b-FVIL.D.2.a.11 (Limitation [1APSeuwr-243-]).

POSAs would have recognized that the mounting pads 52 on the side of row axis
30 closer to the mounting end 40 are an “outer set of electrodes” as claimed. Supra
§VI.B+eA.2.a.iii (Ground 1, Limitation [1B]); EX1001, 4:51-59, Fig. 3 (outer set

308): Souri, 1213.).
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outer set
elecirodes

Alden, Fig. 3 (annotated)

214. Alden also teaches “exposed ends of sheathed wires in a cable”
represented as

Fig. 2 (annotated below) as “exposed end segments 34” of electrical wires 12

“that extend lengths outward from ends of the insulating members 26.” EX1006;
PO e 2 tannotated
below):—Seur;- 4EX1006, [0019].
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26
sheathed
wires 12

FIG. 2

23

Alden, Fig. 2 (annotated)2+4




215. Alden describes wires 12 “in a cable” comprising “two signal
conductors 22— that are arranged side-by-side, such that each electrical wire 12 is
what is commonly referred to as a ‘twinax cable’ or a ‘twinaxial cable’.” EX1006,
[0017]. The wires in Alden’s twinaxial cables are “sheathed.” EX1006, Fig. 2,
[0018]-[0019] (insulator 26, conductor 28); seee-e-EX1001, 3:14-17 (deseribing

that twanaxial-eableshave “(“The electrical conductors may be individually and

(optionally) collectively shielded, having grounded conductive sheaths—- like

coaxial or twinaxial cables to reduce signal crosstalk™):-Seuvri;-4215-.).

216. Alden further teaches that mounting pads 52 are used for “attaching
exposed ends” of electrical wires 12. EX1006, [0019] (“The exposed end segments
34 enable the electrical wires 12, and specifically the electrical signal conductors
22, to be mounted to mounting pads 52 of the circuit board 14-):-Seur;-§216..7).

217. Thus, Alden teaches “an outer set of electrodes arranged parallel to a

second edge for attaching exposed ends of sheathed wires in a cable (‘outer

wires’).”

) 9

218. — —d—Fimitatien {+CE}-Thus, it is my opinion that Alden meets
Limitation [1B].

iv.  Limitation [1C]: and an inner set of electrodes
arranged parallel to the second edge for attaching
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exposed ends of sheathed wires in a cable (“inner

wires”),

219. Alden meets [1C] because circuit board 14 includes a “set of

electrodes arranged parallel to the second edge” shown in Fig. 3 as “mounting

pads 52.” EX1006, [0021]; supra §54-B- e ([1B]): Seuri 9219 VL.D.2.a.iii

(Limitation [1B]).

220. The “mounting pads 52 within the row 24”—which “are staggered on”
the side “of the row axis 30” (EX1006, [0021]) closer to the mating end 42— are an
“inner set of electrodes.” Supra §EBA-e(fVI.D.2.a.iii (Limitation [1B]); EX1001,

4:51-59, Fig.

3 (inner set 306).

- 115 -
149




inner set
electrodes

Alden, Fig. 3 (annotated)

Like the “outer set” supra §Bt-e«(VI.D.2.a.iii (Limitation [1B]), the

“inner set” of mounting pads 52 are used for the non-limiting intended purpose of

“attaching exposed ends of sheathed wires in a cable.”

221. EX1006, [0017], [0019], Fig—8:Seuri;- 22+
eFig. 8.

222. Thus, it 1s my opinion that Alden meets Limitation [1C].

V. Limitation [1D1}]: with the electrodes in the inner
set being stagosered relative to the electrodes in the
outer set.

223. Alden meets [1D] because Alden teaches outer and inner sets of

electrodes represented in FigureFig. 3 (annotated below) as “adjacent pairs of
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mounting pads 52 within the row 24 [that] are staggered on respective opposite

sides of the row axis 30.” EX1006., [0021]; supra §§VI.D.2.a.111 (Limitation [1B]),

VI.D.2.a.1v (Limitation [1C]).

29
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electrodes
inner set staggered
relative to outer set

Alden, Fig. 3 (annotated)

224. Thus, Alden teaches mounting pads 52 “in the inner set being
staggered relative to the electrodes in the outer set.” Seuri- 4224~

225. — 2Thus, it is my opinion that Alden meets Limitation [1D].

b. Claim 2-:_The printed circuit board of claim 1, with
the electrodes in each of the inner and outer sets being
spaced to enable the inner wires to pass between the
outer wires while maintaining contact with the at least
one surface.

226. Alden meets claim 2 because Alden’s outer and inner mounting
pads

52 are staggered relative to each other as shown supra §EEBVI.D.2(f.a.v

(Limitation [1D]). Seur;-4226-
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_Figure 2 (below) shows that the “outer” and “inner” rows of mounting pads 52 are

“spaced to enable the inner wires to pass between the outer wires while maintaining

contact with the at least one surface” of circuit board 14. -Seur-§226-
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Alden, Fig. 2

N

27.

Figure 7 (below) shows Alden’s wire 12 maintaining contact with the surface
of circuit board 14, wherein the exposed wire end 34 is slightly bent and mounted

to mounting pad 52 while wire 12 maintains contact with the surface of the circuit

board 14. Seuri-§22%
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FIG. 7

Alden, Fig. 7 (annotated)

228. Thus, it is my opinion that Alden meets claim 2.

C. Claim 9

i.  Preamble [9PRE}-]: A cable that comprises:
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229. Alden meets [9PRE] because it teaches “two or more electrical
wires... grouped together in a cable” wherein the cable’s electrical wires are

terminated on PCB 14 enclosed in connector 100. EX1006, Fig. 8 (connector

100), [0002], [0005], [0007], [0016], [0035], [0037] (‘“electrical wires 12 are...

twinax cables”).

13 . . . 99\ .

FIG. 8 -
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Alden, Fig. 8

ii. Limitation [9A}

]: sheathed wires extending between a first connector

and a second connector, 230. As discussed supra $EXB3-aVI.D.2.c.i (Preamble

[9PRE]), Alden teaches a cable assembly as I/O connector 100. EX1006, Fig. 8,
[0016], [0035]. The I/O connector 100 includes “a wire assembly 10” (e.g.,
“sheathed wires”) extending from circuit board 14 (i.e., “a first connector”).
EX1006, [0035] (“an electrical connector 100 with which the circuit board and wire
assembly 10 may be used™):Seur-$230."). As discussed supra §EB1-<€

(VI.D.2.a.iii (Limitation [1B]), Alden’s wire assembly comprises sheathed wires,

e-efor example, a twinaxialtwin axial cable as described in the 898 patent.

EX1006, [0017]; EX1001, 3:14-17:Seur;-$230.
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231. Although Alden does not describe the component at a second

end of electrical wires 12, in my opinion, POSAs would have had reasons to

include a second connector as in FIG. 8, which Alden calls an I/O connector.

EX1006, [0016}:Seuri; 423+-]. Such a cable assembly would enable

interconnecting two devices each having a mating connector (EX1006. [0025]),

which was a known use of I/O connectors.

232. — ¢eThus, in my opinion, Alden meets Limitation [9A].

ili. Limitations [9B], [9B1]-[9B4]

233. Alden meets Limitations [9B] and [9B1]-[9B4] for the reasons that it
meets the corresponding limitations shown below. EX1013, 1:-Seur-4233-. The
“some of the sheathed wires” in [9B2] are the “outer wires” in [1B], while the
“others of the sheathed wires” in [9B3] are the “inner wires” in [1C].—Seuvri;-4233-

Limitation | Corresponding limitation Discussion supra
[9B] [1PRE] §PEBAVID.2.a.i
[9B1] [TA] §PCBAbVID.2.a.ii
[9B2] [1B] §PCB+eVI.D.2.a.iii
[9B3] [1C] §EB1+dVIL.D.2.a.iv
[9B4] [1D] §EB+eVI.D.2.a.v
J—Claim10

234. Thus, it is my opinion that Alden meets Limitations [9B] and [9B1]-
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9B4].

d. Claim 10: The cable of claim 9, wherein the electrodes
in each of the inner and outer sets are spaced to enable
the sheathed wires attached to the inner set to
maintain contact with the at least one

surface while passing between the sheathed wires
attached to the outer set.

235. Alden meets the additional limitations in claim 10 for the reasons it

meets claim 2. Supra §EBVI.D.2:Seur- 9235 —.b.

236. — 5. Thus, it is my opinion that Alden meets claim 10.

e, Claim 16

ai. Preamble [16PRE}]: A cable manufacturing
method that comprises:

237. If[16PRE] is limiting, Alden renders obvious “a cable manufacturing
method” and its “providing” ([16A)), “soldering” ([16B]), and “packaging”
([16C]) steps as shown below. -Seuri;- 4237

bii.  Limitations [16A], [16A1]-[16A4]

Alden meets Limitations [16A] and [16A1]-[16A4] for the reasons that it

meets the corresponding limitations shown below. EX1013, 2:-Seur-$238—A

238. . In my opinion, a POSA would have “provid[ed]” the first and
second PCB in [16A] in order to provide a cable assembly with connectors at each

end of the cable. -Seur- 9238

Limitation | Corresponding limitation Discussion supra
[16A] [9A]-[9B] §§EXB3b-
VI.B3D.2.c.ii-
VLD.2.c.iii
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[16A1] [1A] §EB1bVID.2.a.ii
[16A2] [1B] §EXB1eVI.D.2.a.iii
[16A3] [1C] §EXB14dVILD.2.a.iv
[16A4] [1D] §E-B1+eVID.2.av
239. — e—hHimitatienHH6B}-Thus, it is my opinion that Alden meets

Limitations [16A] and

[16A1]-[16A4].

ili.  Limitation [16B]: soldering unsheathed ends of the
sheathed wires to the electrodes in the inner and
outer set;

240. Alden meets [16B] because it describes “mounting” the “exposed end

segments 34" of signal wires to the “corresponding mounting pad 52... using

solder.” EX1006, [0029}—Seur;-4240—Alden’s-mounting padsS2-are-arranged-in
“inner”and-]. Alden’s mounting pads 52 are arranged in “inner” and<e#tersets-sf

“outer sets of electrodes” on circuit board 14 and the exposed end segments 34 are
d—

“unsheathed ends of sheathed wires.” Supra §§VI1.D.2.a.111 (Limitation [1B]),

VI.D.2.a.iv (Limitation [1C]): EX1006. [0019]. This teaches “soldering unsheathed

ends of the sheathed wires to the electrodes in the inner and outer set.”
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241. Thus, it is my opinion that Alden meets Limitation [16B].

iv.  Limitation [16C{]: and packaging the first and
second printed circuit boards into connectors
adapted to fit into a socket.

Alden meets [16C] because it teaches a PCB 14 enclosed in I/O connector

242. 100. EX1006, Fig. 8 (exploded view), [0016], [0035]-[0036};-Seust;

€242 —A]. In my opinion, a POSA would have understood that PCB 14 is

“packag/[ed]” in 1/O connector 100.
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FIG. 8

Alden, Fig. 8

Regardless, in my opinion, a POSA would have found it conventional and
obvious to

243. “packag/e]” the PCB in a connector in order to achieve the connector

assembly that Alden describes. -Seurt-4243-

244. In my opinion, POSAs would have recognized that Alden’s 1/0

connector in FigureFig. 8 is designed to adapt the circuit board 14 to mate with a
“socket” because “insert 104 holds the circuit board 14 such that the end 42 of the
substrate 38 extends within the extension 110 for mating with a complementary
mating connector (not shown).” EX1006, [0036}:-Seur;-4244-]. The

“complementary mating connector” is a “socket.” Supra §EXBIbAfVI.D.2.a.ii
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(Limitation [1AH:-Seur-$244-]). For example, “the end 42 of the substrate 38

defines a card edge that is configured to mate with the complementary mating
connector” such that “the mating pads 62 that mate with corresponding mating
contacts (not shown) of the complementary mating connector to establish an
electrical connection between the electrical connector 100 and the complementary
mating connector.” EX1006, [0036], [0025}:-Seuri;-4244-]. Once the PCB is
“packaged,” the connectors on the ends of the PCB are positioned so that they can

be inserted into a socket, such as sockets according to the QSFP-DD standard.

Seuri; 996972 244: supra-$Supra §§V.E (QSPF-DD Standard), VI.B-LbA.2.a.ii

(Ground 1, HABH—Limitation

6[1A]).

245. Thus, it is my opinion that Alden meets Limitation [16C].

f. Claim 18-:_The method of claim 16, wherein the

electrodes in each of the inner and outer sets are
spaced to enable the sheathed wires attached to the
inner set to maintain contact with the at least one
surface while passing between the sheathed wires
attached to the outer set.

246. Alden renders obvious claim 18 because it renders obvious claim 16
(supra §EB-5VI1.D.2.e) and meets the additional limitations in claim 18 for the

same reasons it meets claim 2 (supra §EB2y—Seuri$246-VI.D.2.b).

247. Xi—GROUNDThus, it is my opinion that Alden meets claim 18.
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E.  Ground 5: FEEGFHART-AEDENRENBDERS OBVIOUS
CEATMS The Combination of Lugthart and Alden Renders Obvious
Claims 3, 11, ANPand 17
Al 1. Discussion of the
Lugthart+Alden_Combination

As discussed supra §VH-ASVIB.1 (Lugthart), Lugthart teaches a “high-

speedhighspeed communication link™ in the form of “a cable and a pair of
transceivers provided at respective ends of the cable.” EX1007, 6:65-67:-Seust;
$248-. Like Alden, Lugthart’s cable includes

248. “one or more pairs of... conductors” that attach to a PCB (e.g.,

transceiver assemblies 105a/105b). EX1007, 7:1-3, 15:14-24, 18:29-32, Figs. 2A;

a. Reasons to Combine

249. Lugthart’s cable 110 “is an active cable including actively powered
componentry for improving performance of the cable 110.” 1d., 14:29-31:Seurt;
4249. The cable is terminated at each end by attaching the cable’s “conductive
lines 1117 to the “line side” of a transceiver assembly 105. EX1007/d., 14:29-42.

The transceiver assembly 105 at each_cable end includes a transceiver 107

implemented “in a single integrated circuit (IC).” EX3007%/d., 15:25-34:Seurt;

4249.. This provides an active cable. EX1007%/d., 14:29-31:-Seur-4249. The
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transceiver assembly’s “host side” is configured to interface with a host device

(e.g., “electronic device™). /d., Figs. 2A (below), 4A, 14:31-34, 15:552.

[1 00

1010 (101
ELECTRONIC DEVICE 11070~ c105e (10 1050~ ~107b[ELECTRONIC DEVICE 2
[x T !rJ L-—:!
- I l:._ — 1L } RX 2 I

[1 00

101 101b
il [

ELECTRONIC DEVICE 1 1070~ (105 (110 105b- 107h) ELECTRONIC DEVICE 2
[ — i | I

o i
m

A
In my opinion, a POSA would have had reasons to implement Lugthart’s

transceiver assemblies using the staggered electrode design in Alden’s circuit board
to reduce crosstalk on the “line side” of theLugthart’s transceiver assembly.—Seuri;
4250- Alden recognizes that “[c]ompetition and market demands have continued the

trend toward smaller and higher performance (e.g., faster) electronic systems” that
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would benefit from “a-circuit board and wire assemblyassembl[ies] that experiences
less crosstalk between electrical wires that are terminated to the same side of a

circuit board.”

EX1006, [0003]-[0004]. Since Alden’s circuit board is not limited to the

99 ¢¢

“[d]imensions” or “orientations,” “number,” and “positions of the various
components” (EX1006, [0040]), POSAs would have found it beneficial to apply

Alden’s circuit board teachings to Lugthart’s transceiver assemblies, that connect

wires to a circuit board for interfacing with an electronic device, to also reduce

crosstalk between adjacent-clectrodes connecting wires of the cable on the same

side of the PCB. Seuri;-4250-

POSAsIn my opinion, a POSA would have had reason to use the staggered electrode

design of Alden’s

PCB with Lugthart’s transceiver assemblies to #mpreveget the improved

performance of

250. Lugthart’s active cable with Alden’s low crosstalk. Seuri;-§250-
251. When using Alden’s PCB design to form an active cable as illustrated
in Lugthart Figure 2A, the transceiver assemblies would carry the egress/transmit

ingress/receive signals processed/generated by Lugthart’s transceiver chip between
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the staggered electrodes (as in Alden) en-the line-side-and the contacts on the
heststdehost-side that

connect to an electrical device. Seur;- 425+ Thus, a POSA would have

arranged the electrodes on the transceiver assembly that connect to the cable (e.g.,

conductive lines 111 in Fig. 2A) according to Alden to connect the transceiver

assembly to the desired signal paths within the assembly. In Lugthart, the signals

forming the egress/transmit, ingress/receive signals pass between the
traces/electrodes as claimed, such that a POSA would have connected the cable to
the transceiver assembly to pass these signals between eleetriealelectronic devices.
Seurt

251,

252. The combination of Lugthart in view of Alden (“Lugthart+Alden”)
would have included staggered rows of electrodes, to achieve the low crosstalk of
Alden, and the transceiver of Lugthart to recover and remodulate transmitted and
received signals. -Seur-§252-

253. Lugthart’s cable including transceiver assemblies that apply Alden’s
circuit board design (hereinafter “Lugthart+Alden”) is thus the predictable use of
prior art elements according to their established functions. Seur;-§253-kSR-550
bt

He-H+
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2 b. Reasonable Expectation of

Success

254. In my opinion, POSAs would have reasonably expected success in
applying Alden’s circuit board teachings to Lugthart’s transceiver assemblies
because it was known to implement a cable assembly with the same form factor for
either a passive or active cable. EX1010, 15-16 (Figs. 4, 5}:Seur-4).254= Both
Lugthart and
Alden are directed to high-speed connectors that use a PCB in connectors
terminating a cable providing an interface between electronic devices. EX1006,
[0025]; EX1007, 14:7-15:+Seuri;-4254-. Mounting a cable to a PCB to connect an

IC on the PCB was—cenventionalis a common practice and Lugthart describes that

its transceiver assembly is suitable for mounting wires in a cable.—Seuri; 4254 The

combination thus uses known components and design methods in known ways in a

predictable art. Seur-9254-

B Analysis

- 2. Mapping of the Lugthart+Alden Combination to
claims 3,11, and 17

255. Lugthart+Alden renders obvious claims 3, 11 and 17.

a. Claim 3: The printed circuit board of claim 1, further
comprising an integrated circuit that recovers and
remodulates signals passing between the edge
connector traces and the electrodes of the inner and
outer sets.
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256. Lugthart+Alden meets claim 1 for the same reasons as Alden
alone.

Supra

$EB - Seuri;- §256-§ VI.D.2.a.

As discussed supra §§VHAVI.B. 1 (Lugthart), VHECEbBVI.B.3.a (Ground 2,
claim 3),

Lugthart teaches that its transceiver is an f€integrated circuit included on a

transceiver assembly

257. PCB. Seuri; §257—POSAsIn my opinion, a POSA would have

understood that Lugthart+Alden teaches a PCB having a host-side (i.e., “edge
connector traces”) for connecting to an electrical device and a line-side (i.e.,
electrodes) connected to signal-wires-in-a cable. Supra §§EEBAb-1EXB1-d

(VLD.2.2.ii-VLD.2.a.iv (Limitations [1A]-[1C]); ¢f. EX1007,+5:25-34—10:46-

9 N 2 b

15:25-34, 19:46-48, Fig. 4A.
258. As discussed supra §VH-€1-bVI.B.3.a, Lugthart’s transceiver

“recovers... signals passing between’ the host-side (i.e., edge connector traces)
and the hne-sidelineside (i.e., electrodes...) via a CDR circuit that digitizes the
incoming analog signals and provides “timing recovery to recover a clock and a
data signal” from the host

(EX1007, 21:43-52) and the line (EX1007, 22:50-59)—Seusi. §258:): E.g., EX1007,
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Figs. 1A, 4A. As also discussed supra §VH-C-+bVI.B.3.a, Lugthart’s transceiver

“remodulates” these recovered signals by sending/receiving host-side signals with

NRZ modulation and sending/receiving line-side signals with PAM4 modulation,
where the transceiver converts between NRZ and PAM4 modulation. EX1007,

54:26-55:45: accord

54:26-55:45:Seuri;- §258aecord EX1001, 3:19-21, 3:65-67.

259. — 2 Thus, it is my opinion that Lugthart+Alden meets
claim 3.

b. Claims 11, 17

Claim 11: The cable of claim 9, further comprising an
integrated circuit that recovers and remodulates
signals passing between the edge connector traces and
the electrodes of the inner and outer sets.

Claim 17: The method of claim 16, further comprising
equipping each of the first and second printed circuit
boards with an integrated circuit that recovers and
remodulates signals passing between the edge
connector traces and the electrodes of the inner and
outer sets.

260. Claim 11 depends from claim 9, while claim 17 depends from
claim 16. Lugthart+Alden meets claims 9 and 16 for the same reasons as Alden

alone.

Supra §§EXB3VI.D.2.c (claim 9), B-B-5VI.D.2.¢e (claim 16):Seuri;-§260-).
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261. Lugthart+Alden meets the remaining limitations in claims 11
and 17 for the same reasons it meets additional limitations in claim 3. Swupra

§XB+:Seuri; 426+ Supra §VILE.2.a. In my opinion, for claim 17, POSAs

would have “equip/ped]”’ each of Lugthart’s paddle card with a transceiver

because Lugthart teaches PCB having transceivers.

Lugthart+Alden thus renders obvious claims 11 and 17.

262. Thus, it is my opinion that Lugthart+Alden meets claims 11 and
XE— GROUNDF. Ground 6: JANSSEN+-ALDENRENDERS

OBVIOULS-CEAIMS The Combination of Janssen and Alden Renders
Obvious Claims 4-8, 12-15, ANDand 19-20

A 1. Discussion of the
Janssen+Alden Combination

263. Janssen and Alden both teach connecting multiple shielded wire pairs
in a cable to a printed circuit board (PCB) used for connections between electrical
devices. EX1009, 7:64-8:16; EX1006, [0002], [0005], [0016], [0029], [0036];
supra §§VHEAVI.C.1 (Janssen), BEAVID. 1 (Aldeny:Seuri-$263-).

+a.  Reasons to Combine

264. In my opinion, POSAs would have had several reasons to modify

Janssen to use Alden’s teachings (hereinafter “Janssen+Alden”). Seur-$264-
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265. Janssen describes connecting “a number of shielded conductor pairs to

a board”—such as a-paddle cards for QSFP eenneetor’spaddie-eardconnectors—for

high-speed data connections. EX1009, Abstract, 1:38-58, 2:39-42. -POSAsknew

thatminimizing-erosstallkwas-In order to facilitate a highspeed data connection, it
is important to factlitate high-speed-interconneets—Sourt4265-—minimize crosstalk.

However, while Janssen teaches soldering cables on the PCB surface, wherein each
wire 1s

mounted to contact pads arranged in a single row (e.g., “outer” row) on one edge of
the PCB (EX10009, Fig. 2 (in part below)), Janssenit does not describe mitigating
crosstalk between signal cables by taking advantage of other geometric layouts,

such as when using a second (“inner”) row of signal wire contacts. Seur;-§265-
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Janssen, FIG. 2 (excerpted)

Alden recognized that arranging the contact pads for adjacent wires in a
single row lead had undesirable effects on signal propagation such as crosstalk.
E.g.,

266. EX1006, [0003] (“[E]lectrical wires that are mounted to a circuit board
may experience crosstalk with adjacent electrical wires that are mounted to the
same side of the circuit board-*):Seur-§266-.”). POSAs would have had reasons
to use Janssen’s ground contact pad and connection methodology with the
staggered inner and outer solder pad rows in Alden (supra §E&B+4-eVI.D.2.a.v
Limitation [1D]) in order to connect signal wire leads to the PCB, thus mitigating

crosstalk between the adjacently-adjacent wires mounted wires—on the same side of

the board. EX1006, Fig. 2, [0002]-[0003], [0039]: Seusi, 9266 (“The

embodiments described and/or illustrated herein may provide a circuit board and

wire assembly that experiences less crosstalk between electrical wires that are

terminated to the circuit board.”).

Second, Janssen+Alden would have combined known components (Janssen’s
PCB with Alden’s staggered contact pads), according to their conventional uses,

with predictable results. ASR-S550-U-S—at4-6-H7:Seuri;
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267. %267 —The combination also would have used Alden’s known
technique of staggered contact pads to reduce crosstalk between wires to improve

Janssen’s PCB in the same way.

2 b. Reasonable Expectation of

Success

268. POSAs would have reasonably expected success in applying Alden’s

contact pad teachings to Janssen for the same reasons they worked in Alden, and

because Janssen is “suitable” for “all... connectors... equipped with ‘paddle

cards’.” EX1009, 2:39-42. Alden describes such a connector.

2. Mapping of the Janssen-is—suitable”for—all——conneectors—equipped-with

(3 2 9

oot e e 01 368 Alden ceserine —eh s eoppector o U000

—B—AnalysisCombination to claims 4-8, 12-15, and 19-20

269. JanssentAlden renders obvious claims 4-8, 12-15, and 19-20.

+a. Claim 4

al. Limitation [4A}]: The printed circuit board of
claim 1, wherein the outer wires each have a sheath
with a given thickness adjacent to the exposed end,
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Janssen+Alden meets [4A] because Alden teaches that the wires connecting
to its circuit board “have a sheath with a given thickness adjacent to” the signal
conductors at “the exposed end,” as shown in Fig. 2 (below). Supra §EB-1+-e

270.  (VLD.2.a.iii (Limitation [1B]); EX1006, [0019] (“At the ends

16 of the electrical wires 12, the signal conductors 22 include exposed end

segments 34 that extend lengths outward from ends of the insulating members

26.2)-Seuri; 9270..).

sheathed
wires 12
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Alden, Fig. 2 (annotated)

\®]
\]
—

_Alden Figure 2 shows the “insulating member 26... may be two discrete
members that surround corresponding signal conductors 22 of the electrical wire

12” and may also include “a ground conductor 28 [that] extends around the
insulating member 26 of one or more of the electrical wires 12.” EX100610018}:

Seur-$EX1006, [0018].2%= Annotated Figure 7 (excerpted below) shows the

insulating member

26 and ground conductor 28 comprise “a sheath with a given thickness” that

surrounds the exposed end segment 34 of wire 12. Seur- 27
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Alden, Fig. 7 (excerpted and annotated)

272. Janssen+Alden also meets [4A] because Janssen teaches wires

that

“each have a sheath with a given thickness adjacent to the exposed end.”

EX1009, 5:63-
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6:2 (“shielded pair[s] of insulated wires 4” with “data conductors 6 which are in
each case surrounded by insulation 8” and “common pair shielding 10-:Seuri;
273. —  b—FHimitatien{4B}Thus, in my opinion,

Janssent+Alden meets Limitation [4A].

ii. Limitation [4B]: and wherein the printed circuit
board further comprises one or more recesses in
the at least one surface along each outer wire
sheath’s path between the second edge and the
outer set of electrodes.

274. Janssent+Alden meets [4B] because Janssen teaches “ground
contact zone 28 that “projects, in a tongue-like manner, towards the
connected conductor pairs,” which forms a “recess” (blue dashed line in
Janssen Fig. 1 below)—e.g., “one or more recesses”—in “at least one
surface” of the PCB “along each outer wire sheath’s path between the

second edge” of the PCB (supra §E<B-1e(VI.D.2.a.iii (Limitation [1B])

“and the outer set of electrodes,” which accommodates the thickness of the
connecting wires’ sheaths. Supra §§VHEAVI.C.1 (Janssen), XEAVILF.1
(Janssen+Alden); EX1009, Figs. 1, 2, Abstract, 6:31-33, 6:52-7:18-Seurt;
1274, Metal 30 provides a surface in the recess that electrically contacts and

supports wire shielding 10. 7d.
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Janssen, Fig. 1 (exeerpt)-excerpted, Janssen, Fig. 2 (exeerptexcerpted,
annotated) annotated)

275. Janssen’s Figure 1 shows that ground contact zone 28 is recessed in
the board “in the at least one surface along each outer wire sheath’s path between
the second edge and the outer set of electrodes” (i.e., connection pads 24) since

“the carrier 12 is extended in a rearward region of the board 2, which region is
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oriented toward the pairs of insulated wires 4, beyond the rest of the layer structure

such that a type of projecting tongue is formed.” EX1009, 6:52-56:-Seur-4275.

276. 2- ClammS5Thus, in my opinion, Janssen+Alden meets
Limitation [4B].

b. Claim 5: The printed circuit board of claim 4,
wherein the one or more recesses each accommodates
sheathes of multiple outer wires.

277. JanssentAlden renders obvious claim 5 because Janssen describes a
“recess[]” (dashed blue lines Fig. 1 below) that “accommodates sheathes of
multiple... wires” (e.g., “a total of eight pairs of insulated wires”) on each side of

the PCB, such as, e.g.,—for one surface in Fig. 1—a single wire pair shown in the

planar view in Fig. 2. EX1009, 8:8-10; Figs. 1, 2:Seuri;- §277. Each recess
accommodates— 1o’ 5
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o | o
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FIG. 48
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“outer wires” as described supra §8VI.D.2.a.ii1 (Limitation [1B]), VI.F.2.a.i

(Limitation [4A]).
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Janssen, Fig. 1 (exeerpt)-excerpted, Janssen, Fig. 2-(exeerpt)2
(excerpted, annotated) annotated)

278. Janssen+Alden provides a recess accommodating the sheathes of each

“outer wire.” Supra §XFBIb(fVILF.2.a.11 (Limitation [4B]); EX1009, 7:64-8:16

(recess accommodates multiple pairs of insulated wires):-Seuri-§278—).

279. — 3 Clatm-6Thus, in my opinion, Janssen+Alden meets claim

S.

C. Claim 6: The printed circuit board of claim 4,
wherein each outer wire has a corresponding one of
the one or more recesses.

280. Janssen+Alden renders obvious claim 6 because Janssen describes a

recess spanning the width of a board surface wherein metal 30 is disposed to
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suppertand supports and electrically eentaetcontacts each “outer wire” pair

shielding 10. Supra §XFBA+-b-(f§§VILF.2.a.ii (Limitation [4B]), XkBVLE.2.b

(claim 5, recess supports multiple outer wires); EX1009, Fig. 2:-Seuri;4280. The
“each outer wire” in this embodiment

“correspond[s]” to the “recess” because each “outer wire” is disposed in the recess.
Seuri; 4280 The *898 patent’s Fig. 10 shows a similar configuration wherein a
single recess accommodates multiple wires. EX1001, Fig. 10, 6:17-22:+Seur;-4286.

281. Furthermore, in my opinion, a POSA would have known that another

predictable design choice was to form a “recess” for each “outer wire” as explained

supra §§HHVI.C.3.¢ (Ground 1, claim 6).

282, — 44— Claim7Thus, in my opinion, Janssen+Alden meets claim

6.

d. Claim 7: The printed circuit board of claim 4,
wherein each of the one or more recesses is deep
enough to accommodate the given thickness of the
sheath, enabling each of the exposed ends of the outer
wires to contact the electrodes in the outer set while
remaining parallel to the at least one surface.

Janssen+Alden renders obvious claim 7 because Janssen’s tongue-like
protrusion forms a “recess” on each surface of the PCB (dashed blue lines in Fig. 1

below). EX1009, Fig. 1; supra §§VHECAVIE.2.a+}.i (Limitation [4A]), VHC1Eb

¢ VLFE.2.a.i1 (Limitation [4B]), VIH-EVLE.2
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.b (claim 5):-Seuri;-§283-). Janssen shows that each recess “is deep enough to
accommodate the given thickness of the sheath” for each signal wire (e.g., insulator
8 and shielding 10) so that the wire lead (“exposed end of the outer wires”) of each
283. “data conductor 6” 1s disposed against connection pad 24, where it is
soldered. Id., Fig. 1, 6:41-44, 7:29-32; EX1009, Fig. 1; supra §VH-A(deseribing

VL.C.1 (Janssen)—Seur; 4283-).
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Janssen. Fig. 1 (excerpt)
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Janssen, Fig. 1 (excerpted and

annotated)

284. Janssen Fig. 1 shows that exposed lead 6 “remain/s] parallel to the at
least one surface” of the PCB and connection pad 24, disposed in the PCB, to
which lead 6 is soldered. Janssen, Fig. +-Seuri-$284—1.

285. When Janssen’s circuit board is modified to have staggered contact
pads as taught in Alden, POSAs would have recognized that the sheathes of the
wires connected to Janssen’s outer set of electrodes would have been
accommodated in the recess so that the conductors likewise remain parallel with the
surfaces of the circuit board. Seur-4285-

286. — 85— Thus, in my opinion, Janssen+Alden meets claim 7.

e. Claim 8

ai. Preamble [8-PRE}and 8PRE]: The printed
circuit board of claim 7, further comprising a
second surface having:
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Limitation [8A}

PRI
U

]: a second outer set of electrodes arranged parallel
to the second edge for attaching exposed ends of
sheathed outer wires:

As [ discussed supra §VI1.D.2.a.iii (Limitation [1B1};]), Alden teaches that its

circuit board 14 includes a surface (i.e., exterior side 18) having an outer set of
electrodes arranged parallel to a second edge for attaching exposed ends of
sheathed outer wires. EX1006, [0020]-[0021], [0029], Fig. 3. Alden also teaches
that its circuit board 14 includes exterior side 20 (i.e., “a second surface”) on the
opposite side of the circuit board.

EX1006, [0020] (“The circuit board 14 includes a substrate 38 that includes the
exterior sides 18 and 20-*):Seuri;-§287-."). Like exterior side 18, exterior side 20
also has “a second outer set of electrodes” for connecting wires of a cable. EX1006,

[0017] (“[ T]he assembly 10 also includes electrical wires 12 that are terminated to
an exterior side 20 of the circuit board 14 that is opposite the exterior side 18.”).

Based on these teachings and beeausethat Alden is directed toward reducing

eross-tatkcrosstalk from adjacent wires connected on the same side of the circuit

board

(EX1006, [0003]-[0004]), POSAs would have recognized that, like exterior side
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287. 18, exterior side 20 of Alden’s circuit board also includes “an outer set

of electrodes” that are “arranged parallel to the second edge for attaching exposed

ends of sheathed outer wires.” -Seur;-$287

288. — BThus, in my opinion, Janssen+Alden meets Preamble [SPRE]

and

Limitation [8A].
ii. Limitation [8B}

{8B}l: and one or more recesses in the second surface extending along a path
of each sheathed outer wire's sheath between the second edge and the second
outer set of electrodes.

289. As I discussed s#praabove with respect to Limitation [4B], Janssen

teaches a recess on each side of a PCB represented as ground contact zone 28, as

shown in Figure 1 (below). EX1009,

6:57-60 (“The carrier 12 forms a ground plane 26 with the
ground conductor 14. The projecting partial region forms a ground contact zone 28

of the ground plane 26.”).
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4 28 FIG. 1

4 28 FIG. 1

Janssen, Fig. 1

290. When Alden’s staggered contact pad teaching is applied to Janssen’s

PCB, POSAs would have recognized that, as [ discussed su#praabove with respect
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Limitation [4B], the “recess/] in the second surface extend[s] along a path of each

sheathed outer wire’s sheath between the second edge and the second outer set of

electrodes.” Seur;- 4289296

291. 6- Thus, in my opinion, Janssen+Alden meets Limitation

f. Claims 12 and 19

Claim 12: The cable of claim 9, wherein each printed
circuit board further comprises one or more recesses
in the at least one surface between the second edge and
the outer set of electrodes to accommodate sheathes of
the sheathed wires attached to the outer set of
electrodes.

Claim 19: The method of claim 18, wherein each
printed circuit board further comprises one or more
recesses in the at least one surface between the second
edge and the outer set of electrodes to accommodate
sheathes of the sheathed wires attached to the outer
set of electrodes, each of the recesses being deep
enough to accommodate a full thickness of the sheath
near the unsheathed end.

292. Claims 12 and 19 depend from claims 9 and 18, respectively.
Janssen+Alden meets claims 9 and 18 for the reasons that Alden alone meets claims

9 (supra §XB3VI.D.2.c) and 18 (supra §EB-6VI.D.2.1), respectively.—Seuri;
€202,

293. The additional limitations in claims 12 and 19 are similar to the
additional limitations in claim 7 and [4B]. EX1013, 3:Seur-$293. Janssen+Alden

meets the remaining limitations in claims 12 and 19 for reasons that Janssen+Alden
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meets claim 7 (depending on claim 4). Supra §§F-B-1VI.F.2.a (claim 4),
XEBA4VILE.2.d (claim 7):-Seur;4293-). Janssent+Alden further meets the
additional limitations in claims 12 and 19, and renders each claim obvious, because
Janssen teaches soldering signal wire leads (e.g., “individual data conductors 6”) to

the “outer row” of “connection pads 24” (e.g., providing “sheathed wires attached

to the outer set of electrodes™). EX1009

EX1009,-7:29-32: Souri; 9293 .

294. — 7 Thus, in my opinion, JanssentAlden meets claims 12 and

19.

g. Claims 13-15 and 20

Claim 13: The cable of claim 12, wherein the one or
more recesses each accommodates sheathes of multiple
sheathed wires.

Claim 14: The cable of claim 12, wherein each
sheathed wire attached to the outer set of electrodes
has a corresponding one of the one or more recesses.

Claim 15: The cable of claim 12, wherein each of the
one or more recesses is deep enough to accommodate a
full thickness of the sheath near the unsheathed end,
enabling each of the unsheathed ends of the wires
attached to the outer set of electrodes to contact those
electrodes while remaining parallel to the at least one
surface.

Claim 20: The method of claim 19, wherein each sheathed wire attached

to the outer set of electrodes has a corresponding one of the one or more
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recesses. 295. Claims 13-15 depend from claim 12, and claim 20 depends

from claim 19.

Janssen+Alden meets base claims 12 and 19. Supra

§XEB-6:Seur-JVLE.2.£295

296. JanssentAlden meets the additional limitations in claims 13-15 and
20, and renders those claims obvious, for the reasons it meets the corresponding

limitations in claims 5-7 as shown below. EX1013, 4-5:Seurt;-4296.

Claim Corresponding claim Discussion supra
13 5 §XEBVLE.2.b

1426 6 §XEB3VILF.2.c
15 7 §XEB-4VIL.F.2.d
20 6 §VLEF.2.c

297. Thus, in my opinion, Janssen+Alden meets claims 13-15 and 20.
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(precedential).

The Groundsrely-onreferences—Ayzenberg;_ DECLARATION

I declare that all statements made herein of my own knowledge are true, that

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

statements were made with the knowledge that willful false statements and the like

are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of

the United States Code.

I declare under penalty of perjury that the foregoing is true and correct.
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Dated: April 1, 2025
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Shukri Souri, Ph.D.
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APPENDIX A: U.S. PATENT NO. 11,495,898 CLAIM LIST

The following claim listing assigns element labels (e.g., [IA], [1B], ...) to
certain claims for clarity.

Claim 1

[1PRE] A printed circuit board that comprises at least one surface having:

[1A] edge connector traces arranged along a first edge for contacting electrical
conductors in a socket connector;

[1B] an outer set of electrodes arranged parallel to a second edge for attaching
exposed ends of sheathed wires in a cable (“outer wires”);

[1C] and an inner set of electrodes arranged parallel to the second edge for
attaching exposed ends of sheathed wires in a cable (“inner wires”),

[1D] with the electrodes in the inner set being staggered relative to the electrodes
in the outer set.

Claim 2

The printed circuit board of claim 1, with the electrodes in each of the inner and
outer sets being spaced to enable the inner wires to pass between the outer wires
while maintaining contact with the at least one surface.

Claim 3

The printed circuit board of claim 1, further comprising an integrated circuit that
recovers and remodulates signals passing between the edge connector traces and
the electrodes of the inner and outer sets.

Claim 4

[4A] The printed circuit board of claim 1, wherein the outer wires each have a
sheath with a given thickness adjacent to the exposed end,

[4B] and wherein the printed circuit board further comprises one or more
recesses in the at least one surface along each outer wire sheath’s path between
the second edge and the outer set of electrodes.

Claim 5
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The printed circuit board of claim 4, wherein the one or more recesses each
accommodates sheathes of multiple outer wires.

Claim 6

The printed circuit board of claim 4, wherein each outer wire has a
corresponding one of the one or more recesses.

Claim 7

The printed circuit board of claim 4, wherein each of the one or more recesses is
deep enough to accommodate the given thickness of the sheath, enabling each of
the exposed ends of the outer wires to contact the electrodes in the outer set while
remaining parallel to the at least one surface.

Claim 8

[8PRE] The printed circuit board of claim 7, further comprising a second surface
having:

[8A] a second outer set of electrodes arranged parallel to the second edge for
attaching exposed ends of sheathed outer wires;

[8B] and one or more recesses in the second surface extending along a path of
each sheathed outer wire's sheath between the second edge and the second outer
set of electrodes.

Claim 9

[9PRE] A cable that comprises:

[9A] sheathed wires extending between a first connector and a second connector,

[9B] each of the first and second connectors including a printed circuit board
with at least one surface having:

[9B1] edge connector traces arranged along a first edge for contacting electrical
conductors when the connector is inserted in a socket;

[9B2] an outer set of electrodes arranged parallel to a second edge for attaching
unsheathed ends of some of the sheathed wires;

- 162 -

196




[9B3] and an inner set of electrodes arranged parallel to the second edge for
attaching unsheathed ends of others of the sheathed wires,

[9B4] with the electrodes in the inner set being staggered relative to the
electrodes in the outer set.

The cable of claim 9, wherein the electrodes in each of the inner and outer sets
are spaced to enable the sheathed wires attached to the inner set to maintain
contact with the at least one surface while passing between the sheathed wires
attached to the outer set.

The cable of claim 9, further comprising an integrated circuit that recovers and

remodulates signals passing between the edge connector traces and the electrodes
of the inner and outer sets.

The cable of claim 9, wherein each printed circuit board further comprises one or
more recesses in the at least one surface between the second edge and the outer
set of electrodes to accommodate sheathes of the sheathed wires attached to the
outer set of electrodes.

The cable of claim 12, wherein the one or more recesses each accommodates
sheathes of multiple sheathed wires.

The cable of claim 12, wherein each sheathed wire attached to the outer set of

electrodes has a corresponding one of the one or more recesses.
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The cable of claim 12, wherein each of the one or more recesses is deep enough

to accommodate a full thickness of the sheath near the unsheathed end, enabling

each of the unsheathed ends of the wires attached to the outer set of electrodes to
contact those electrodes while remaining parallel to the at least one surface.

Claim 16

[16PRE] A cable manufacturing method that comprises:

[16A] providing first and second printed circuit boards each having:

[16A1] edge connector traces arranged along a first edge for contacting electrical
conductors when the printed circuit board is inserted in a matching socket;

[16A2] an outer set of electrodes arranged parallel to a second edge for attaching
unsheathed ends of certain sheathed wires in a cable;

[16A3] and an inner set of electrodes arranged parallel to the second edge for
attaching unsheathed ends of other sheathed wires in the cable,

[16A4] with the electrodes in the inner set being staggered relative to the
electrodes in the outer set;

[16B] soldering unsheathed ends of the sheathed wires to the electrodes in the
inner and outer set;

[16C] and packaging the first and second printed circuit boards into connectors
adapted to fit into a socket.

Claim 17

The method of claim 16, further comprising equipping each of the first and
second printed circuit boards with an integrated circuit that recovers and
remodulates signals passing between the edge connector traces and the electrodes
of the inner and outer sets.

Claim 18

The method of claim 16, wherein the electrodes in each of the inner and outer sets
are spaced to enable the sheathed wires attached to the inner set to maintain
contact with the at least one surface while passing between the sheathed wires
attached to the outer set.
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Claim 19

The method of claim 18, wherein each printed circuit board further comprises one
or more recesses in the at least one surface between the second edge and the outer
set of electrodes to accommodate sheathes of the sheathed wires attached to the
outer set of electrodes, each of the recesses being deep enough to accommodate a
full thickness of the sheath near the unsheathed end.
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The method of claim 19, wherein each sheathed wire attached to the outer set of
electrodes has a corresponding one of the one or more recesses.
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