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Amphenol Corporation (“Petitioner”) requests inter partes review and
cancellation of claims 1-20 (the “Challenged Claims™) of U.S. Patent No.
11,495,898 (EX1001, “the "898 patent”).

l. INTRODUCTION

The *898 patent concerns printed circuit boards (“PCB”) called “paddle
cards” that terminate shielded signal wires in a data cable. Modular connectors—
described in well-known industry standards—conventionally enclose the PCBs and
physically connect with matched receiving sockets to provide electrical connection
to attached signal wires. Data cables terminated with such connectors routinely

interconnect electronic devices.

301

Exemplary 898 paddle card
The *898 patent purports to have invented staggering signal wire solder
contacts along an edge of the PCB, and providing a recess that receives sheathing
surrounding signal wires to leave the wire leads flush against the PCB surface.
The *898 patent issued with no meaningful examination.
The claims should never have issued. The 898 patent’s alleged invention

was well-known and described in patent documents filed by industry practitioners

-1-



long before the "898 patent was filed. Industry standards described paddle cards
connecting networked devices via an edge connector that passes signals received
over copper signal wire. A PCB with staggered signal wires connections pads and
a recess for the signal wire sheathing enclosed by connectors comporting with
industry standards was well-known.

Ground 1 shows that Ayzenberg, an Amphenol patent application,
anticipates and/or renders obvious independent claims 1, 9, and 16, and dependent
claims 2, 10, and 18.

Ground 2 shows that Ayzenberg in view of Lugthart renders obvious claims
3,11, and 17—requiring an I1C on the PCB. Ground 3 shows that Ayzenberg in
view of Janssen renders obvious claims 4-8, 12-15, and 19-20—requiring a recess
on the PCB for the wire sheathing.

Alden also taught the alleged invention before PO filed the *898 patent.
Ground 4 shows that Alden anticipates or renders obvious independent claims 1,
9, and 16, and dependent claims 2, 10, and 18. Ground 5 shows that adding
staggered signal wire leads, as in Alden, to Lugthart’s PCB with an IC, renders
obvious claims 3, 11, and 17. Ground 6 shows that adding staggered signal wire
leads of Alden to Janssen’s PCB renders obvious claims 4-8, 12-15, and 19-20.

Accordingly, Petitioner requests that the Board institute IPR and cancel the

Challenged Claims.



II.  STANDING CERTIFICATION

Petitioner certifies that the *898 patent is available for IPR. Petitioner is
neither barred nor estopped from requesting IPR. 37 C.F.R. 842.104(a).

I11.  UNPATENTABILITY GROUNDS

Petitioner relies on these references. The AlA applies because the *898

patent’s effective-filing date is after March 16, 2013. EX1001, code (22), (30).

Name Provisional Filing Issue/Pub. it
Date Date Date
’?éie{‘cf’c?é? 2018-12-17 | 2019-12-16 | 2020-06-18 | 102(a)(2)
(EAXI%SG) 2012-04-24 | 2013-10-24 | 102(a)(1)
(LEuggg;; 2016-12-28 | 2018-01-30 | 102(a)(1)
(é%sggg) 2016-06-13 | 2018-02-06 | 102(a)(1)

Ayzenberg issued as U.S. Patent No. 11,228,123 (EX1014, “Ayzenberg-
123”). Ayzenberg is entitled to the filing date of its provisional application No.
62/780,504 (EX1015) because Ayzenberg meets the “ministerial requirements” of
35 U.S.C. 8119. Penumbra v. RapidPulse, IPR2021-01466, Paper 34, 32-34 (Mar.
10, 2023) (precedential as to §11.E.3), appeal pending. Ayzenberg claims priority

to and was co-pending with its provisional (EX1005, codes (22), (60), [0001]),



both share common inventors (EX1005, code (72); EX1015, 6-8), and both
describe the same subject matter. 35 U.S.C. 88102(a)(2), 102(a)(d)(2), 119;
EX1019 (redline showing changes in the text of Ayzenberg (EX1005) compared to
its provisional (EX1015)); EX1003, Declaration of Dr. Shukri Souri (“Souri”),
1160-62.

Ayzenberg is also entitled to its provisional filing date because the
provisional application’s written description supports the invention claimed in
Ayzenberg-123. Dynamic Drinkware v. National Graphics, 800 F.3d 1375, 1378
(Fed. Cir. 2015). For example, application-claim 5 recites each limitation in
Ayzenberg-123, claim 1. Compare EX1015, 31-32 (application-claims 1, 5) with
EX1014, claim 1; EX1016, 1.

Petitioner respectfully requests that the Board find the Challenged Claims

unpatentable, and cancel them as follows. 37 C.F.R. 842.104(b).

Ground | Reference(s) Claims Basis
1 Ayzenberg 1-2,9-10, 16, 18 102/103
2 Ayzenberg+Lugthart 3,11, 17 103
3 Ayzenberg+Janssen 4-8, 12-15, 19-20 103
4 Alden 1-2,9-10, 16, 18 102/103
5 Lugthart+Alden 3,11, 17 103
6 Janssen+Alden 4-8, 12-15, 19-20 103




IV. THE °898 PATENT!

The *898 patent concerns connector paddle cards with “wiring connection
geometry that reduces impedance mismatch.” EX1001, Abstract. 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.” Id., 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.” 1d., 1:35-39, 1:46-51.

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.” Id., 1:50-59, Fig. 10
(annotated below). The paddle card also includes “recess 730” that “extends along
the path of the outer wire from the edge of the paddle card toward the outer
electrode to accommodate the outer wire’s sheath.” Id., 5:62-65, Fig. 10. 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 and “preferably has a

1 All emphasis in the Petition is added unless otherwise indicated.



depth at least equal” to the thickness of the sheath surrounding the signal wire’s

conductor. Id., 5:65-67, 6:1-2.

Inner Set of
Electrodes 706 706

Recesses

Outer Set of 730
Electrodes 708

The 898 patent describes the paddle card having an integrated circuit (“IC”)
with “a powered transceiver that performs clock and data recovery (CDR) and re-
modulation of data streams.” Id., 3:19-22, 4:11-18. The IC “couple][s] together”
the edge connector traces and the rows of electrodes “for receiving and redriving
signals in each direction” and “providing protocol and signal format conversion.”
Id., 4:11-18.

A.  Prosecution History

The *898 patent issued without any substantive examination. The

Examiner’s first action was a Notice of Allowance allowing all 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. The
Examiner issued another Notice of Allowance repeating the previous Notice of
Allowance’s positions. EX1002, 8, 12-13.

B.  Challenged Claims

The *898 patent has 20 claims. Claims 1, 9, and 16 are independent. A
claim list is appended. Supra 80.

Claim 1 recites a PCB ([1PRE]) 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]) .

Claim 9 recites a “cable” ([9PRE]) comprising “sheathed wires” terminated
at each end by a “connector” ([9A]) that includes the PCB ([9B]) described in
claim 1 ([9B1])-([9B4]). Claim 16 recites a “cable manufacturing method”
([L6PRE]) comprising “providing first 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 IC on
the PCB (claim 3), and a recess in the PCB that receives cable sheathing (claims 4-
8). Dependent claims 10-15 and 17-20 largely repeat limitations from claims 2-7.

C. POSA

A person of ordinary skill in the art (“POSA”) 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 communication. Souri,
11140-49. A POSA would have had a working knowledge of signal integrity and
how various PCB and cable designs affect it, as well as industry standards such as
QSFP-DD (EX1010) governing cable assemblies and connections for high-speed
communication. A POSA also would have understood the technology surrounding
mounting a cable to another structure, such as a PCB. Souri, 1140-49. More
education could substitute for experience, and vice versa. Id.

V. CLAIM INTERPRETATION

The Board construes claim terms using ordinary meaning in light of the
specification and prosecution history. 37 C.F.R. 842.100(b). The Board need only
construe terms to the extent needed to resolve disputes. Nidec Motor v. Zhongshan
Broad Ocean Motor, 868 F.3d 1013, 1017 (Fed. Cir. 2017); 83 Fed. Reg. 51340,

51353.



No claim term requires that the Board reach an exact outer boundary
construction because the prior art meets the claims under any reasonable
interpretation.

V1. GROUND 1: AYZENBERG ANTICIPATES AND/OR RENDERS
OBVIOUS CLAIMS 1-2,9-10, 16, AND 18

A.  Ayzenberg
Amphenol’s patent application Ayzenberg (EX1005) 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” on each surface of the 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]; Souri, {75.



406C 406B 406D
406A

contact pads 406
rows 420A, 420B

solder pads 410:
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a10a / aloc/ a10e|
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FIG. 4A

Ayzenberg Fig. 4A (annotated)

Each surface of Ayzenberg’s paddle card includes “contact pads” and
“solder pads.” Id., [0059], Fig. 4A (top surface, annotated above), Fig. 4B (bottom
surface with contact pads 408 in rows 424A/424B and solder pads 412 in rows
426A/426B). 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.” Id., [0062]-[0063]. The mating connector is a
“receptacle connector... mounted on a [PCB] in an electronic device.” 1d., [0077].

The surface of side 402 in Figure 4A shows that solder pads “are arranged

along two rows shown by dotted arrows 422A and 422B.” Id., [0060]. Each row

-10 -



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 cable with

multiple wires. 1d., [0060], [0047], Fig. 4A (pairs J2-J9), Figs. 9A, 9B.2

% B EN i

s, 8 88

oo :?!‘35331

L 58 [ =

BB

L] e

I R X

-0

a: 4 iu(f)?i O ENC)PE -

S T R B BN

— 1"
410A / a1pcfiazoeli | @ 402

410B 410D 1410F i |

Ayzenberg Fig. 4A (excerpted, annotated)

The dashed red lines in annotated Figure 4A (above) show that Ayzenberg
staggers the signal solder pad pairs (e.g., J2 to J9) in each solder pad row (e.g.,
422B, 422A). 1d., [0060].

Ayzenberg Figure 6B rotates and angles the orientation of the paddle card in

Figure 4A, and shows cables 602 with signal wire leads (e.g., 610A/610B)

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

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

-11 -



soldered to signal solder pads (partly visible beneath wire leads in Figure 6B). Id.,
[0073]. Figure 6B shows that staggering the solder pads permits wires connected
to the inner row of pads (on red dashed line below) to pass between the wires

connected to the outer row (on blue dashed line below).

602  602A

612 614A
4 606
’

610A

604

> . FIG. 6B
solder pads:
outer row solder pads:
inner row

Ayzenberg states that “active components can be attached to the paddle
card... in the space between the row 420A... and the row 422B of contact pads.”
Id., [0065], Fig. 4A. Exemplary active components include “transceivers, and/or
the like” that “convert between different communication protocols... such that a

different protocol is provided to a mating connector.” Id.

-12 -



B.  Analysis

Ayzenberg anticipates and/or renders obvious claims 1-2, 9-10, 16, and 18.
“It is well-settled that a disclosure that anticipates under 8102 also renders the
claim invalid under 8103, for anticipation is the epitome of obviousness.” Realtime
Data v. lancu, 912 F.3d 1368, 1373 (Fed. Cir. 2019) (cleaned up).

1. Claim 1

a. Preamble [1PRE]

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

Ayzenberg meets [1PRE] because it teaches a “printed circuit board” in the
form of a “paddle card.” EX1005, [0039] (“PCB may be a paddle card of a
connector|.]”), [0058]-[0059]; cf. EX1001, 1:21-22 (describing connector PCB as a
paddle card); Souri, 181. The paddle card has a “surface” on each side. EX1005,
[0058]-[0059], Figs. 4A (side 402), Fig. 4B (side 404); Souri, 181. For simplicity,

this analysis focuses on side 402 (““at least one surface”™).
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b. Limitation [1A]

[1LA] edge connector traces arranged along a first edge for contacting electrical
conductors in a socket connector;

I. “edge connector traces arranged along a first edge”

Ayzenberg meets [1A] because its paddle card includes “contact pads 406”
(i.e., “edge connector traces”) arranged along the card’s edge (i.e., “first edge”)
that “are in electrical communication with the solder pads 410... through the
interior of the paddle card.” EX1005, [0062], Fig. 4A (annotated below); Souri,

182.
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Ii. “for contacting electrical conductors in a socket
connector”

The language “for contacting electrical conductors in a socket connector” is
a non-limiting statement of intended use. Boehringer Ingelheim Vetmedica v.
Schering-Plough, 320 F.3d 1339, 1345 (Fed. Cir. 2003) (“An intended use... will
not limit the scope of the claim because such statements usually do no more than
define a context in which the invention operates.”).

Regardless, Ayzenberg’s contact pads 406 meet the “for contacting...”
language. Souri, 184. The *898 patent does not define “socket connector” but
describes “packaging” PCBs in “connectors adapted to fit standard-compliant

socket” (EX1001, 6:48-52) and having “corresponding electrical conductors” that
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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; Souri, 184. 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; Souri, 1169-72, 84.

Figure 30: SMT connector in 1xn cage

Ayzenberg describes contact pads 406 located “at the mating interface” to
“facilitate connection of the signals from the associated cable to corresponding
contacts of a mating connector.” EX1005, [0058], [0063], [0077] (“The plug of
cable assembly 700 may mate with a receptacle connector[.]””). POSAs would
have understood that Ayzenberg’s “mating/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. Souri, 185; see EX1005, [0063], [0076]; EX1001,
4:19-26. This usage was consistent with the QSFP-DD standards cited in
Ayzenberg and the 898 patent. EX1005, Abstract, [0044]-[0045], [0057];
EX1001, 1:16-20; Souri, 185.

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
terminating the signal wires). E.g., EX1010, 28-29, 32, Fig. 9 (“2x1 stacked cage
and module™), Fig. 11 (showing a QSFP-DD “pluggable module™), Fig. 10 (cage
for receiving pluggable module); cf. EX1005, [0075], Fig. 7 (exploded cable

assembly (e.g., connector) 700 enclosing paddle card 708); Souri, 169-72, 86.

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

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 connector, “to connect
any suitable electronic device to any other suitable device.” EX1005, [0077]; See,
e.g., EX1001, 1:23-31 (describing paddle cards generally); Souri, 1169-72, 87.

Like the "898 patent’s paddle cards, Ayzenberg’s paddle cards are designed
for housing in QSFP-DD standard connectors. Compare EX1005, [0044]-[0045]
with EX1001, 1:16-22; Souri, §88. 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. Souri, 188.
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C. Limitation [1B]

[1B] an outer set of electrodes arranged parallel to a second edge for attaching
exposed ends of sheathed wires in a cable (“outer wires”);

I. Terms
(1) “outer set”

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”); Souri, 190.

(2) “cable” / “sheathed wires”

A “cable” is “[a] group or bundle of conductors, fibers, or wires, or bound
together, sharing a common protective sheath or jacket[.]” EX1012, 77; Souri,
91. An “outer jacket (usually metal or plastic) surrounding copper... cables” is a
“sheath.” EX1011, 1134; Souri, 191.

(3) “for attaching...”

Like “for contacting...” in [1A], the “for attaching...” in [1B] is a non-
limiting statement of intended use. Supra §VI1.B.1.b.ii; Boehringer, 320 F.3d at
1345. Regardless, if construed as limiting, then Ayzenberg meets “for

attaching...” as shown below. Souri, 192.
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1. Analysis
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. EX1005,

[0060], Fig. 4A (annotated below); Souri, 193.
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FIG.4A | “second edge”

Solder pads 410 ““are used to electrically and physically connect to the pair
of signal wires... of an associated transmit cable.” EX1005, [0060], [0069], Fig.

6B (showing signal wires 610A/610B connected to solder pads); Souri, 194.
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The cable’s signal wires soldered to each solder pad are “exposed ends of
sheathed wires” because Ayzenberg discloses using “[a] known technique for
terminating a cable” by “strip[ping] away”” components at the end of the cable
(e.g., “dielectric material 906A, 906B, conductive foil 908 and outer coating™) “to
expose the signal conductors.” EX1005, [0049], [0091], [0069] (“[T]o connect
cables to the paddle card (e.g., at the solder pads), the layers of the cable... are
removed so that the signal wire terminations can be connected (e.g., soldered) to
the paddle card.”); Souri, 195. The wires having exposed ends attached to solder

pads 410 in row 422A are thus “outer wires” meeting [1B]. Souri, 195.
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d. Limitation [1C]

[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”),

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. EX1005, [0060], Fig. 4A (annotated below); Souri,

197.
ir """gé aog'\\ :%;%é {
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4108 410D 410F \

FIG. 4A | “second edge”

Solder pads 410 on row 422B “are used to electrically and physically
connect to the pair of signal wires.” Supra §VI.B.1.c ([1B]); EX1005, [0060],
[0069]; Souri, 198. The exposed ends of signal wires soldered to each solder pad
410 in row 422B are “exposed ends of sheathed wires” as explained for [1B].

Supra 8VI.B.1.c ([1B]); EX1005, [0049], [0069]; Souri, 198. The wires soldered
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to pads 410 in row 422B are “inner wires” meeting [LC]. EX1001, Fig. 3, 4:51-59;
Souri, 198.

e. Limitation [1D]

[1D] with the electrodes in the inner set being staggered relative to the electrodes
in the outer set.

Ayzenberg meets [1D] because—as the dashed red lines in annotated Figure
4A (below) make clear—Ayzenberg staggers the signal solder pad pairs (e.g., J2-
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 (“outer
set”). Supra 8VI.A; EX1005, [0060], Fig. 4A; Souri, 100. In Figure 4A no pad in
row 422B has the same lateral displacement from the left side of the paddle card as

a pad in row 422A. Souri, 1100.
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Staggering the electrodes allows wires connected to the inner set to pass
between the wires connected to the outer set:

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, [0043], Figs. 6B, 8B; supra §VI.A; Souri, §101.

8028

2. Claim 2

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.

Ayzenberg meets claim 2 because the “outer” and “inner” rows of solder

pads are “spaced” such that wires connected to the “outer set” pass between the
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wires connected to the “inner set.” Supra 8VI1.B.1.e ([1D]); EX1005, [0043], Figs.

6B, 8A, 8B (below); Souri, 1103.
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surface for inner wires
spaced between outer

wires FIG. 8A
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inner wires disposed
on surface and spaced
between outer wires

FIG. 8B
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Figure 8B 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™). Souri, 1104.

Regardless, POSAs would have had reasons to connect inner wires to
Ayzenberg’s paddle card by disposing them so they “maintain contact” with the
surface of the PCB as this would have facilitated uniform positioning of the signal
wire leads for soldering to the pads (as shown in Fig. 6B) and because Ayzenberg
teaches that the wires are both “physically and electrically mounted... side-by-side
on the PCB.” EX1005, Fig. 6B, [0043]; Souri, 1105.

3. Claim 9
a. Preamble [9PRE]

[9PRE] A cable that comprises:

Ayzenberg meets [9PRE] because it 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 plurality of conductors”); Souri, 1107. Ayzenberg’s
cable assembly comprises “a cable” and meets claim 9 as shown below. EX1005,

Fig. 9A, [0087]; Souri, 1107.
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b. Limitation [9A]

[9A] sheathed wires extending between a first connector and a second connector,

Ayzenberg meets [9A] because cable bundle 900 includes cables 902, each
comprising a pair of signal conductor “wires” 904. EX1005, Fig. 9A, [0087];
Souri, 1108. Each signal conductor is a “sheathed wire[]” because “[e]ach signal
conductor is surrounded by a dielectric material” 906. EX1005, [0088]-[0089],
Figs. 9A, 9B; Souri, 1108. The dielectric material surrounding each wire is a

sheath. EX1011, 1134; Souri, §108.

902A

904A 904B

FIG. 8B

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 ....”), [0009] (“wires may be attached to a

-27 -



terminating structure, such as a paddle card of a connector”), [0039] (“PCB may
be a paddle card of a connector[.]”); Figs. 6A, 6B; Souri, 1109. POSAs would
have understood from Ayzenberg’s description that Ayzenberg’s PCBs would have
terminated both ends of a cable’s signal wires. Souri, §109.

To the extent the Board disagrees with Ayzenberg literally meeting [9A],
POSAs 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.
Souri, 1110. The same reasons that Ayzenberg describes terminating sheathed
wires to a PCB would have motivated POSAs to terminate each end of
Ayzenberg’s “sheathed wires” at a paddle card for use in a mating connector,
meeting [9A]. EX1005, [0003], [0009]; EX1017, 1 (showing cable terminated by
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
housing paddle cards in connectors was known); Souri, §110.

C. Limitation [9B]

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

Ayzenberg meets [9B] because its paddle card is a “a [PCB] with at least
one surface.” EX1005, [0057]-[0058], Fig. 4A; supra §VI.B.1.a ([LPRE]); Souri,

112. Ayzenberg describes using a paddle card in a “connector.” Supra 8VI1.B.3.b
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([9A]); EX1005, Abstract, [0002]-[0003], [0009] (“[W]ires may be attached to... a
paddle card of a connector. The signal wires may be attached to conductive
elements serving as mating contacts in the connector.”), [0039]; Souri, §112.

As explained supra 8VI1.B.3.b ([9A]), Ayzenberg describes a cable assembly
terminated at each end with connectors. A connector encloses the paddle card,
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]; Souri, 1113.

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

Ayzenberg meets limitations [9B1]-[9B4] for the reasons that it meets
corresponding limitations [1A]-[1D] as shown below. EX1013, 1; Souri, 115.
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]. Souri, §115.

Limitation | Corresponding limitation Discussion supra
[9B1] [1A] 8VI.B.1.b
[9B2] [1B] §VI.B.1.c
[9B3] [1C] §VI.B.1.d
[9B4] [1D] 8VI.B.l.e

4, Claim 10

Ayzenberg meets the additional limitations in claim 10 for the reasons it

meets claim 2. Supra 8VI1.B.2; Souri, 1117.
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5. Claim 16
a. Preamble [16PRE]

[L6PRE] A cable manufacturing method that comprises:

If [L6PRE] is limiting, Ayzenberg meets it because it describes a cable
assembly and “a cable manufacturing method” that meets [16A]-[16C] as shown
below. Souri, 1119.

Regardless, POSAs would have had reasons to make Ayzenberg’s cable
following the “providing...,” “soldering...,” and “packaging...” steps in [16A]-
[16C] to achieve Ayzenberg’s cable assembly having connectors enclosing
Ayzenberg’s PCB at each end because this was the conventional and obvious way
to make a high-performance cable using Ayzenberg’s PCB. Souri, §120; infra
88VI.B.5.b-VI.B.5.e.

b. Limitation [16A]

[16A] providing first and second [PCBs] each having:

Ayzenberg meets [16A] because it teaches—and POSAs would have had
reasons to provide—a PCB terminating each end of a cable. Supra 88VI.B.1
(claim 1), VI.B.3.c ([9B]); Souri, 1121. The “first and second connectors” in [9B]
are associated, respectively, with “first and second PCBs” meeting [16A]. Supra

88VI.B.1 (claim 1), VI.B.3.c ([9B]); Souri, 1121. As shown for [9B], Ayzenberg
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describes a cable having a connector, comprising a PCB, at each end. Supra
8VI1.B.3.c ([9B])); Souri, 1121. Regardless, POSAs would have found it
conventional to terminate each end of a cable to a connector comprising
Ayzenberg’s PCB. Supra 8VI1.B.3.c ([9B]); Souri, 1121.

Ayzenberg’s PCB terminating each cable end meets [16A1]-[16A4] as
shown below. Souri, 1122. 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
the ends of a cable. Souri, 1122.

C. Limitations [16A1]-[16A4]

Ayzenberg meets Limitations [16A1]-[16A4] for the reasons that it meets

corresponding limitations [1A]-[1D] as shown below. EX1013, 2; Souri, 1124.

Limitation | Corresponding limitation Discussion supra
[16A1] [1A] 8VI.B.1.b
[16A2] [1B] 8VI.B.1.c
[16A3] [1C] §VI.B.1.d
[16A4] [1D] S§VI.B.l.e

I. Limitation [16A1] “for contacting electrical conductors
when the [PCB] is inserted in a matching socket”

The “for contacting...” language is non limiting. Supra 8VI.B.1.b.ii ([1A));

Boehringer, 320 F.3d at 1345. Regardless, Ayzenberg meets it as shown below.
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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. EX1005,
[0063]; E.g., EX1010, 28-29, 53 (surface mount “QSFP-DD Connector is a 76-
contact, right angle connector”), Fig. 30 (below); supra 8VI1.B.1.b ([1A]); Souri,

1M169-72, 127.

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.”
EX1001, 1:3-34. POSAs would have understood that Ayzenberg’s “mating
connector” (“socket connector”) and the claimed “matching socket” ([16A1]) are
“connection ports” for receiving the connectors like Ayzenberg’s PCB, as recited

in Limitation [16C] below. EX1010, 28-29; Souri, 1128.
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Ii. Limitations [16A2]-[16A3] “certain... wires” |
“other... wires”

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]. Souri, 1130.

d. Limitation [16B]

[16B] 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 PCB’s “outer” (supra
8VI.B.1.c ([1B])) and “inner” (supra 8VI1.B.1.d ([1C])) sets of solder pads 410
(“electrodes™). 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); Souri, {132.
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e. Limitation [16C]

[16C] 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
(“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; Supra §VI1.B.5.b ([16A]); Souri, 1134.

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); Souri, 135.
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Furthermore, POSAs would have recognized that a conventional and
obvious way to achieve Ayzenberg’s connector that encloses the PCB would have
required “packaging...[the PCBs] into connectors.” POSAs would have had
reasons to “package” the PCB this way to achieve what Ayzenberg describes.

Souri, J136.

FIG. 7

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 “mate with mating contact portions in a receptacle” (e.g., a

“socket”). EX1005, [0076]-[0077]; Souri, §137. As discussed supra 8VI.B.1.c
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([1B]), POSAs would have recognized that Ayzenberg’s “receptacle” is a “socket.”
EX1005, [0077]; Souri, 1137.

6. Claim 18

Ayzenberg meets the additional limitations in claim 18 for the reasons it
meets claim 2. Supra 8VI1.B.2; Souri, §139.

VIlI. GROUND 2: AYZENBERG+LUGTHART RENDERS OBVIOUS
CLAIMS 3,11, AND 17

A.  Lugthart

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, 6:65-
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, 15:25-34, 19:46-48, Fig. 4A; Souri, 141. 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.” EX1007, 15:25-34, 19:52-56; Souri, 1141.

The transmit and receive paths include clock and data recovery (CDR)
circuits and digital signal processors (DSP). EX1007, 7:66-8:7, 21:33-38; Souri,
1142. POSAs thus would have recognized Lugthart’s transceivers to be ICs in a
cable that perform data recovery and remodulation of signals transferred over the

cable. Souri, 142.
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B.  Ayzenberg+Lugthart
As noted supra 88VI.A (Ayzenberg), VII.A (Lugthart), both Ayzenberg and

Lugthart teach cable assemblies integrating PCBs for interfacing signals passed by
wires in the cable between electronic devices.

1. Reasons to Combine

Ayzenberg teaches that its paddle cards include “active components,” e.g.,
“transceivers ... attached to the paddle card,” but the specifics of such transceivers
are not described. EX1005, [0065]; Souri, 1144. Thus, POSAs would have looked
to combine Ayzenberg with transceiver technologies such as those taught in
Lugthart. Souri, 1144. POSAs would have been motivated to look to specific
transceiver technologies which aid in the development of a “high performance
cable,” as indicated by Ayzenberg’s title, to support the provisioning of “low
insertion loss and low cross talk.” EX1005, Abstract; Souri, 144. Lugthart
discloses transceivers that “compensate for transmission line loses on the line
side... [and] on the host side” to achieve “reliable high-speed point-to-point
communication.” EX1007, 6:58-64, 9:10-15; Souri, 1144.

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” which
“reduce[s] or remove[s] high-frequency jitter in the signals, thereby improving

signal fidelity and/or permitting communication over longer distances.” EX1007,
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12:58-67, Fig. 2a; Souri, 1145. 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 vice-versa. EX1007, 12:58-67, Fig. 2a; Souri, 1145. Lugthart describes
incorporating such transceivers on a “transceiver assembly” terminating each cable
end “for improving performance of the cable.” EX1007, Fig. 2a (transceivers
107a, 107b), 14:29-42; Souri, §145. Lugthart explains that “at a given bit rate”
such active cables permit “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 lacking active
components). EX1007, 15:5-13; Souri, 1145.

POSAs would have had reasons to combine Lugthart’s transceiver teachings
with Ayzenberg to provide an active cable with transceivers on the PCBs that
recover and remodulate signals to achieve improved high-speed communication
that Lugthart describes. Souri, 146. The combination would have used known
components (Ayzenberg’s PCBs in QSFP-DD compliant connectors, Lugthart’s
transceiver) and techniques (e.g., re-timing), according to their conventional uses,
with predictable results. Souri, §146; KSR Int’l v. Teleflex, 550 U.S. 398, 416-417
(2007). The combination also would have simply implemented Ayzenberg’s active

transceiver with Lugthart’s active transceiver to obtain the predicable result of
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Ayzenberg’s paddle card with Lugthart’s transceiver. Souri, 1146; KSR, 550 U.S.
at 416-417. This combination is “Ayzenberg+Lugthart.”

2. Reasonable Expectation of Success

A POSA would have reasonably expected that Ayzenberg+Lugthart would
work because Ayzenberg describes mounting transceivers on its PCBs “in the
space between the row 420A of contact pads and the row 422B of contact pads

shown in FIG. 4A.” EX1005, [0065], Fig. 4A (annotated below); Souri, 1147.
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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; Souri, 1148.
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C.  Analysis

Ayzenberg+Lugthart renders obvious claims 3, 11, and 17.

1. 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.

Ayzenberg+Lugthart meets claim 1 for the same reasons as Ayzenberg
alone. Supra 8VI.B.1 (claim 1); Souri, {150.

a. “recovers and remodulates signals”

The *898 patent does not define an IC that “recovers and remodulates
signals,” but describes “a powered transceiver that performs clock and data
recovery (CDR) and re-modulation of data streams” by “convert[ing] between
PAM4 and NRZ signaling.” EX1001, 3:19-21, 3:65-67; Souri, 1151.

b.  Ayzenberg+Lugthart renders claim 3 obvious.

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 8VII.B; Souri, 1152. Specifically, the transceiver is an
IC mounted to the paddle card that processes “signals passing between’ the mating
contact pads on the host side (i.e., “edge connector traces”) and the staggered

solder pads on the line side (i.e., “electrodes... ”) for transmission over a cable in a
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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); Souri, 1152.

The transceiver “recovers and remodulates signals passing between” the
host and line sides, and thus receives and transmits signals on both sides. E.g.,

EX1007, Figs. 1A, 4A; Souri, 1153.
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Specifically, the transceiver—comprising clock and data recovery (“CDR”)

circuits 12 and 22—recovers, remodulates, and transmits signals received from a
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cable (line) to a host, and signals received from a host to a cable. Supra 8VIILA;
EX1007, 7:66-8:7, 21:33-38, 22:40-43, 23:10-23, Fig. 4B; Souri, 154. The CDR
circuits digitize the incoming analog signals and provide “timing recovery to
recover a clock and a data signal” from both host (EX1007, 21:43-52) and line
(EX1007, 22:50-59). Souri, §154.

The transceiver receives signals modulated with NRZ, PAM-4, or other
modulation schemes, from both host (EX1007, 19:65-20:15) and line (EX1007,
21:4-30). Souri, 155. The transceiver likewise transmits signals modulated with
NRZ, PAM-4, or other modulation schemes, to both line (EX1007, 20:61-21:3)
and host (EX1007, 20:29-32). Souri, 1155.

The transceiver thus “remodulates” signals between host and line sides—
I.e., “signals passing between the edge connector traces and the electrodes of the
inner and outer sets”—~because the transceiver receives signals from the line side
having “a data rate higher than the data rate... outputted” to the host side
EX1007, 21:4-20; Souri, 1156. 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; Souri,
1156. Converting data signals between NRZ and PAM4 modulations is

“remodulation.” Souri, 11156; accord EX1001, 3:19-21, 3:65-67.
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2. Claims 11, 17

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.

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 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
alone. Supra 88VI1.B.3 (claim 9), VI.B.5 (claim 16); Souri, 1158.

Ayzenberg+Lugthart meets the remaining limitations in claims 11 and 17 for
the same reasons it meets additional limitations in claim 3. Supra §VII.C.1 (claim
3); Souri, §159. 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. Supra §VII.B; Souri, {159.

VIIl. GROUND 3: AYZENBERG+JANSSEN RENDERS OBVIOUS
CLAIMS 4-8, 12-15, AND 19-20

A. Janssen

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; Souri, 1161. Like Ayzenberg,
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Janssen describes signal lines comprising “shielded pair[s] of insulated wires 4”
wherein “insulation 8” surrounds “data conductors 6.” Id., 5:63-65, Figs. 2, 4.
“[S]hielding 10” comprising “a metal layer (aluminum) and a plastics layer”

surrounds each pair of insulated wires. Id., Figs. 2, 4, 5:65-6:2; Souri, 1161.

Janssen, Fig. 4

At “high transmission frequency, reliable shielding” and “reliably
connect[ing]” such shielding to the board—e.g., reliably grounding the shielding—
has “crucial importance.” 1d., 1:59-2:1. To reliably connect and ground the
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; Souri, §162.
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5
4 28 N

Janééen, Fig. 1 (excerpt) Janssen, Fig. 2 (excerpt)

The tongue-like projection defines a recess relative to the PCB surface
(dashed blue line in Fig. 1 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; Souri, 1163. This disposes the exposed end of “data
conductor 6 against connection pad 24, when soldered. 1d., Fig. 1, 6:41-44, 7:29-
32; Souri, 1163.

B.  Ayzenberg+Janssen

Ayzenberg and Janssen both teach connecting multiple shielded wire pairs in
a cable to paddle cards used for QSFP connectors. EX1005, [0045], [0057], [0060],
[0087]; EX1009, 7:64-8:16; supra 88VI.A (Ayzenberg), VIII.A (Janssen); Souri,

f164.
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1. Reasons to Combine

POSAs would have had several reasons to modify Ayzenberg to use
Janssen’s teachings (hereinafter “Ayzenberg+Janssen”). Souri, 1165.

First, Ayzenberg teaches placing sheathed cables on the paddle card surface,
which requires bending the exposed signal wire when soldered to the PCB—first
near the sheathing (e.g., dielectric 906 and shielding 908, supra §VI1.B.3.b ([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; Souri, {166.

#| wire bends

.
o
SlSaa
o

.

R : signal wire
S

Ayzenberg Fig. 6B
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.
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... [R]esonances can be largely eliminated by design practices[.]”); EX1018, 1:5-
21, 1:60-67 (transitions between electrical conductors like a signal wire to
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™); Souri, 167. 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. EX1020, 312-327; Souri,
1167.

POSAs would have used Janssen’s ground contact zone and connection
methodology with Ayzenberg’s outer solder pad rows 422A/426A (supra
8VI.B.1.e ([1D])) to connect signal wire leads to the PCB—e.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;
Souri, 1167.

Second, grounding the cable shielding to the paddle card by pressing
exposed shields against a ground plane of the paddle card exposed by Janssen’s

recess would have simplified Ayzenberg’s manufacture and assembly steps by
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eliminating the need to provide “ground solder pads 410C” alongside “signal
solder pads 410A and 410B” and any need to physically connect cable grounds to
such ground pads for the outer wires. EX1005, [0060] (describing grounds pads);
EX10009, 3:1-19 (“use of a ground wire is omitted”), 7:13-18 (simple connection
with clamping element 32); Souri, 1168. POSAs would have known that removing
the need to individually contact ground wires “significantly reduced” the “outlay
on manufacturing and connection” PCBS 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; Souri, 1168.

Third, Ayzenberg+Janssen would have combined known components
(Ayzenberg’s PCB with Janssen’s recesses), according to their conventional uses,
with predictable results. KSR, 550 U.S. at 416-417; Souri, 1169. 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. at 416-417; Souri, 1169.

2. Reasonable Expectation of Success

POSAs would have reasonably expected success in applying Janssen’s cable
connection teachings to Ayzenberg for the same reasons they worked in Janssen,

and because both Ayzenberg and Janssen are concerned with grounding wires in
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the same type of high-speed connectors with predictable results. EX1005, [0057];
EX1009, 2:39-42 (Janssen “suitable” for “all... connectors... equipped with
‘paddle cards’”), 7:64-8:16; Souri, 1170.

C.  Analysis
Ayzenberg+Janssen renders obvious claims 4-8, 12-15, and 19-20.

1. Claim 4

a. Limitation [4A]

[4A] 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.
Supra 8VI.B.1; Souri, 1172.

Ayzenberg+Janssen meets [4A] because both Ayzenberg and Janssen teach
that 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
shown in Ayzenberg Figs. 9A, 9B and Janssen Fig. 4. Supra 8VI1.B.3.b ([9A));
EX1005, Figs. 9A, 9B, [0088]-[0089] (“Each signal conductor is surrounded by a
dielectric material” which is “surrounded by a conductive foil.””); EX1009, Fig. 4,
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 10.”); Souri,

f173.
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b. Limitation [4B]

[4B] 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.

Ayzenberg+Janssen meets [4B] because it modifies Ayzenberg’s PCB with
Janssen’s teaching of a “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
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one surface” of Ayzenberg’s PCB “along each outer wire sheath’s path between
the second edge” of Ayzenberg’s PCB (supra 8VI1.B.1.c ([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 §VIII.A
(Janssen); EX1009, Figs. 1, 2, Abstract, 6:31-33, 6:52-7:18; Souri, 1175. Metal 30
provides a surface in the recess that electrically contacts and supports wire

shielding 10. Id.

Janssen, Fig. 1 (excerpt) Janssen, Fig. 2 (excerpt)
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
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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; Souri, 1176.

2. Claim 5

The [PCB] of claim 4, wherein the one or more recesses each accommodates
sheathes of multiple outer wires.

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; Souri, §178. In
Ayzenberg+Janssen each recess accommodates Ayzenberg’s “outer wires” as

described supra 88VI1.B.1.c ([1B]), VIII.C.1.a ([4A]). Souri, {178.

Janssen, Fig. 1 (excerpt) Janssen, Fig. 2 (excerpt)
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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 8§VI.B.1.c
([1B]), VII1.B (Ayzenberg+Janssen), VIII.C.1.b ([4B]); EX1005, Figs. 4A, 4B; see
also EX1009, 7:64-8:16 (recess accommodates multiple pairs of insulated wires);
Souri, 1179.

3. Claim 6

The [PCB] of claim 4, wherein each outer wire has a corresponding one of the
one Or more recesses.

Ayzenberg+Janssen renders obvious claim 6 because Janssen describes a
recess spanning the width of a board surface wherein metal 30 is disposed to
support and electrically contact each “outer wire” pair shielding 10. Supra
88VIII.C.1.b ([4B]), VIII.C.2 (claim 5); EX1009, Fig. 2; Souri, 1181. The “each
outer wire” in this embodiment “correspond[s]” to the “recess” because each
“outer wire” is disposed in the recess. Souri, 1181. The *898 patent’s Fig. 10
shows a similar configuration wherein a single recess accommodates multiple
wires. EX1001, Fig. 10, 6:17-22 (“[T]he 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.”); Souri, 181.
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Furthermore, POSAs would have known that another predictable design
choice was to form a “recess” for each “outer wire” to reduce impedance mismatch
by controlling the signal characteristics at the transition from signal wire to PCB.
Souri, 182 (discussing EX1018, Figs. 2, 5, 7, 8, 2:13-44, 2:63-3:5, 3:38-53, 3:64-
4:5). Impedance is directly dependent on the geometry of the bend of the signal
wire. Souri, 1182; EX1020, 312-327. This predictable variation of providing a
recess per “outer wire” also renders claim 6 obvious. Souri, 1182. KSR, 550 U.S.
at 417 (“If a [POSA] can implement a predictable variation, 8103 likely bars its
patentability.”), 421 (when design need has a finite number of identified
predictable solutions using such a predictable solution is obvious); Uber Techs. v.
X One, 957 F.3d 1334, 1340-1341 (Fed. Cir. 2020) (simple design choice for
desired outcome bars the patentability of each variation).

4. Claim7

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
ends of the outer wires to contact the 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 88VIII.C.1.a ([4A]), VIII.C.1.b ([4B]), VIII.C.2

(claim 5); Souri, 1184. Janssen shows that each recess “is deep enough to
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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
“data conductor 6” is disposed against connection pad 24, where it is soldered.

EX1009, Fig. 1, 6:41-44, 7:29-32; supra 8VIII.A (Janssen); Souri, 1184.

Janséen, Fig. 1 (excerpt)

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. Souri, 185.

Regardless, POSAs would have had reasons to size each recess to receive
the cable sheathing and dispose the wire lead parallel to the board surface 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. Supra

8VIII.B.1 (Ayzenberg+Janssen); EX1018, 2:1-26, 3:64-4:5; Souri, 1186.
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5. Claim 8
a. Preamble [8PRE] and Limitation [8A]

[BPRE] The [PCB] of claim 7, further comprising a second surface having:

[BA] a second outer set of electrodes arranged parallel to the second edge for
attaching exposed ends of sheathed outer wires;

I. “for attaching...”

The “for attaching...” language in [8A] is non-limiting. Supra §88VI1.B.1.b.ii
([1A]), VI.B.1.c.i(3) ([1B]); Boehringer, 320 F.3d at 1345. Regardless, ifitis
construed as limiting, then Ayzenberg+Janssen meets or suggests it as shown
below. Souri, 1188.

1. Analysis

Ayzenberg+Janssen meets [8PRE] because it renders obvious claim 7 (supra
8VIII.C.4) and, as discussed supra [1B], Ayzenberg’s paddle card has surfaces on
each side (i.e., “a second surface”). Supra 8VI.B.1.c ([1B]); EX1005, Figs. 4A,
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.”); Souri, 189.

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

426A that are “arranged parallel to the second edge for attaching exposed ends of
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sheathed outer wires.” Supra §VI1.B.1.c ([1B]); EX1005, Fig. 4B, [0060]; Souri,

1190.
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b. Limitation [8B]

[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.

Ayzenberg+Janssen meets [8B] because Janssen teaches a recess (bordered
by dashed blue outline below) on each side of a PCB—=¢.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 88VIII.C.1.b ([4B]), VIII.C.2 (claim 5);
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.”); Souri, 192,
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RN

“second surface”

Janswsen, ;ig. 1 (excerpt)

When Janssen’s ground contact zone (i.e., recess) teachings are applied to
Ayzenberg’s paddle card, POSAs would have recognized that, as discussed supra
8VIII.C.1.b ([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.” Souri, 1193.

6. Claims 12 and 19

Claims 12 and 19 depend from claims 9 and 18, respectively.

Ayzenberg+Janssen meets claims 9 and 18 for the reasons that Ayzenberg
alone meets claims 9 (supra §VI.B.3) and 18 (supra 8V1.B.6), respectively. Souri,
1196.

The additional limitations in claims 12 and 19 are similar to the additional
limitations in claim 7 and [4B]. EX1013, 3; Souri, 1197. Ayzenberg+Janssen

meets the remaining limitations in claims 12 and 19 for reasons that
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Ayzenberg+Janssen meets claim 7 (depending on claim 4). Supra 88VIII.C.4
(claim 7), VIII.C.1 (claim 4); Souri, 197. Ayzenberg+Janssen further meets the
additional limitations in claims 12 and 19 because Ayzenberg teaches soldering
signal wire leads to the outer row of signal solder pads 410 on surface 402/406
(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.”); Souri, 1197.

7. Claims 13-15 and 20

Claims 13-15 depend from claim 12, and claim 20 depends from claim 19.
Ayzenberg+Janssen meets claims 12 and 19. Supra 8VII1.C.6; Souri, 1199.

Ayzenberg+Janssen meets the additional limitations in claims 13-15 and 20
for the reasons it meets the corresponding limitations in claims 5-7 as shown

below. EX1013, 4-5; Souri, 1200.

Claim Corresponding claim Discussion supra
13 5 8VIII.C.2
14, 20 6 §VIII.C.3
15 7 §VIII.C.4

IX.  GROUND 4: ALDEN ANTICIPATES AND/OR RENDERS OBVIOUS
CLAIMS 1,2,9,10, 16, AND 18

A. Alden

Alden (EX1006) concerns an “electrical connector include[ing] a circuit

board” and specifically “an electrical connector within which the circuit board and
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wire assembly” are used in “a high-speed input/output (I/O) 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 mating connector.” Id.,
[0025], Fig. 3. 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

Figure 2 shows that mounting pads 52 are for “mounting of an exposed end
segment 34 of a signal conductor 22” exposed from sheathing comprising
“insulating members 26” and “ground conductor 28” (e.g., shielding). Id., [0018],

[0029], Fig. 2; Souri, 11202-203.
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sheathed \ 16 exposed ends
wires 12 = 22

The signal conductors are included in “electrical wires 12” (e.g., wires in a

twin axial cable), where each wire “includes a differential signal pair of signal
conductors 22.” Id., [0017]. Each signal conductor is sheathed, e.g., surrounded by
an “insulating member 26 and ““a ground conductor 28 that extends around the
insulating member.” 1d., [0018], Fig. 2; Souri, §204.

B.  Analysis

Alden anticipates and/or renders obvious claims 1-2, 9-10, 16, and 18.

Realtime Data, 912 F.3d at 1373.
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1. Claim 1
a. Preamble [1PRE]

Alden meets [1PRE] because it teaches “a circuit board 14” (a PCB) “that

terminates ends 16 of electrical wires 12.” EX1006, [0016], Fig. 1; Souri, 1205.

FIG. 1

Circuit board 14 “comprises at least one surface” because it “includes the
exterior sides 18 and 20.” EX1006, [0020], Fig. 1; Souri, 1206.

b. Limitation [1A]

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]; Souri, 1207.
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While the intended use “for contacting electrical conductors in a socket
connector” is not limiting (supra 8VI1.B.1.b (Ground 1, [1A])), 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]; Souri, 1208.

POSAs would have recognized from the shape of mating region 60, Alden’s
description of its function (EX1006, [0025]) and use in high speed I/O connectors
(EX1006, [0016])—which were known to mate with socket connectors—that the
mating pads 62 are “for contacting electrical conductors in a socket connector.”
Souri, 1209. Regardless, POSAs 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 §VI1.B.1.b (Ground 1, [1A], discussing
“socket connector™); Souri, 1209.

The mating region 60 is “arranged along a first edge,” i.e., mating end 42,
“wherein the circuit board 14 mates with a mating connector (not shown).”

EX1006, [0020], [0025], Fig. 3 (annotated below); Souri, §210.

-64 -



edge connector
traces

C. Limitation [1B]

Alden meets [1B] because circuit board 14 includes a “set of electrodes
arranged parallel to a second edge” represented in Figure 3 as “mounting pads 52
to which the electrical wires 12 are terminated.” EX1006, [0021]; Souri, 1212. The
mounting pads 52 “are arranged in a row 24 that extends a length along a row axis
30” that, as shown in Figure 3 (annotated below), is parallel to a mounting end 40
(i.e., “a second edge™). EX1006, [0021]; Souri, §212.

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 §IX.B.1.b ([LA]); Souri, 1213. POSAs would have recognized that

the mounting pads 52 on the side of row axis 30 closer to the mounting end 40 are
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an “outer set of electrodes” as claimed. Supra 8VI.B.1.c (Ground 1, [1B]);

EX1001, 4:51-59, Fig. 3 (outer set 308); Souri, 1213.

outer set
electrodes

Alden teaches “exposed ends of sheathed wires in a cable” represented as
“exposed end segments 34" of electrical wires 12 “that extend lengths outward
from ends of the insulating members 26.” EX1006, [0019], Fig. 2 (annotated

below); Souri, 1214.
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% 28
sheathed \ 16 exposed ends
wires 12 = 22

Alden describes wires 12 “in a cable” comprising “two signal conductors

22... 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); see e.g., EX1001, 3:14-17 (describing that twinaxial
cables have “grounded conductive sheaths... to reduce signal crosstalk™); Souri,
1215.

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.”); Souri, §216.
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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’).” Souri, §217.

d. Limitation [1C]

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 §1X.B.1.c ([1B]); Souri, 1219.

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 §1X.B.1.c ([1B]); EX1001, 4:51-59, Fig. 3 (inner

set 306); Souri, 1220.

inner set
electrodes




Like the “outer set” supra 81X.B.1.c ([1B]), the “inner set” of mounting
pads 52 are used for “attaching exposed ends of sheathed wires in a cable.”
EX1006, [0017], [0019], Fig. 8; Souri, §221.

e. Limitation [1D]

Alden meets [1D] because Alden teaches outer and inner sets of electrodes
represented in Figure 3 (annotated below) as “adjacent pairs of mounting pads 52
within the row 24 [that] are staggered on respective opposite sides of the row axis

30.” EX1006, [0021]; supra §8IX.B.1.c ([1B]), IX.B.1.d ([1C]); Souri, 1223.

electrodes
inner set staggered
relative to outer set

Thus, Alden teaches mounting pads 52 “in the inner set being staggered

relative to the electrodes in the outer set.” Souri, 224.
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2. Claim 2

Alden meets claim 2 because Alden’s outer and inner mounting pads 52 are
staggered relative to each other as shown supra §1X.B.2 ([1D]). Souri, 1226.
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. Souri, 1226.

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. Souri, §227.
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FIG.7
3. Claim9
a. Preamble [9PRE]

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”);

Souri, 1229.

-71-



FIG. 8

b. Limitation [9A]

As discussed supra §1X.B.3.a ([9PRE]), Alden teaches a cable assembly as
I/0 connector 100. EX1006, Fig. 8, [0016], [0035]. The 1/O connector 100
includes “a wire assembly 10” (e.g., “’sheathed wires”) extending from circuit
board 14 (i.c., “a first connector”). EX1006, [0035] (“an electrical connector 100
with which the circuit board and wire assembly 10 may be used”); Souri, §230. As
discussed supra §IX.B.1.c ([1B]), Alden’s wire assembly comprises sheathed
wires, e.g., a twinaxial cable as described in the *898 patent. EX1006, [0017];
EX1001, 3:14-17; Souri, 1230.

Although Alden does not describe the component at a second end of
electrical wires 12, POSAs would have had reasons to include a second connector

as in FIG. 8, which Alden calls an 1/O connector. EX1006, [0016]; Souri, 1231.

-72 -



Such cable assemblies would enable interconnecting two devices, each having a
mating connector (EX1006, [0025]), which was a known use of I/O connectors.
Souri, 1231.

C. Limitations [9B], [9B1]-[9B4]

Alden meets Limitations [9B] and [9B1]-[9B4] for the reasons that it meets
the corresponding limitations shown below. EX1013, 1; Souri, 1233. 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]. Souri, 1233.

Limitation | Corresponding limitation Discussion supra
[9B] [1PRE] 8IX.B.1.a
[9B1] [1A] 8IX.B.1.b
[9B2] [1B] 8IX.B.1.c
[9B3] [1C] 8IX.B.1.d
[9B4] [1D] 8IX.B.l.e

4, Claim 10

Alden meets the additional limitations in claim 10 for the reasons it meets
claim 2. Supra 81X.B.2; Souri, 1235.

5. Claim 16
a. Preamble [16PRE]

If [L6PRE] is limiting, Alden renders obvious “a cable manufacturing
method” and its “providing” ([16A]), “soldering” ([16B]), and “packaging”

([16C]) steps as shown below. Souri, 1237.
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b. Limitations [16A], [16A1]-[16A4]
Alden meets Limitations [16A] and [16A1]-[16A4] for the reasons that it

meets the corresponding limitations shown below. EX1013, 2; Souri, 1238. 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. Souri, §238.

Limitation | Corresponding limitation Discussion supra
[16A] [9A]-[9B] 881X.B.3.b-VI.B.3.c
[16A1] [1A] 8IX.B.1.b
[16A2] [1B] 8IX.B.1.c
[16A3] [1C] §8IX.B.1.d
[16A4] [1D] 8IX.B.1.e

C. Limitation [16B]

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]; Souri, 1240. Alden’s mounting pads 52 are arranged in
“inner” and “outer sets of electrodes” on circuit board 14 and the exposed end
segments 34 are “unsheathed ends of sheathed wires.” Supra §81X.B.1.c ([1B]),
IX.B.1.d ([1C]); EX1006, [0019]; Souri, §240. This teaches “soldering unsheathed
ends of the sheathed wires to the electrodes in the inner and outer set.” Souri, 9.

d. Limitation [16C]

Alden meets [16C] because it teaches a PCB 14 enclosed in I/O connector

100. EX1006, Fig. 8 (exploded view), [0016], [0035]-[0036]; Souri, 1242. A
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POSA would have understood that PCB 14 is “packag[ed]” in I/O connector 100.

Souri, 1242.

FIG. 8

Regardless, a POSA would have found it conventional and obvious to
“packagfe]” the PCB in a connector in order to achieve the connector assembly
that Alden describes. Souri, 1243.

POSAs would have recognized that Alden’s I/O connector in Figure 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]; Souri, 1244. The “complementary mating connector” is
a “socket.” Supra 8IX.B.1.b ([LA]); Souri, 1244. For example, “the end 42 of the

substrate 38 defines a card edge that is configured to mate with the complementary
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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]; Souri, §244. 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. Souri, 1169-72, 244; supra 8VI.B.1.b (Ground 1, [1A]).

6. Claim 18

Alden renders obvious claim 18 because it renders obvious claim 16 (supra
81X.B.5) and meets the additional limitations in claim 18 for the same reasons it
meets claim 2 (supra 81X.B.2). Souri, 1246.

X.  GROUND 5: LUGTHART+ALDEN RENDERS OBVIOUS CLAIMS 3,
11, AND 17

A.  Lugthart+Alden

As discussed supra 8VII.A, 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, 6:65-67; Souri, §248. Like Alden, Lugthart’s cable includes
“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, 3B; Souri,

1248.
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1. Reasons to Combine

Lugthart’s cable 110 “is an active cable including actively powered
componentry for improving performance of the cable 110.” Id., 14:29-31; Souri,
249. 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, 14:29-42.
The transceiver assembly at each end includes a transceiver 107 implemented “in a
single integrated circuit (1C).” EX1007, 15:25-34; Souri, 1249. This provides an
active cable. EX1007, 14:29-31; Souri, 1249. The transceiver assembly’s “host
side” is configured to interface with a host device (e.g., “electronic device”).

EX1007, Figs. 2A (below), 4A, 14:31-34, 15:5-52; Souri, 1249.

[1 00

1010 el
ELECTRONIC DEVCE 1 _19]9_% g}_‘}{’fu uij_?i?; F O7b[ELECTRONIC DEVCE 2
| ) —{Tx 2]
[Re TH—T5 — R« 2]

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 the transceiver assembly. Souri, 1250. Alden

recognizes that “[c]Jompetition and market demands have continued the trend
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toward smaller and higher performance (e.g., faster) electronic systems” that would
benefit from “a circuit board and wire assembly 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
“[d]imensions” oOr “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 to also reduce
crosstalk between adjacent electrodes on the same side of the PCB. Souri, 1250.
POSAs would have had reason to use the staggered electrode design of Alden’s
PCB with Lugthart’s transceiver assemblies to improve the performance of
Lugthart’s active cable with Alden’s low crosstalk. Souri, §250.

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
the staggered electrodes (as in Alden) on the line-side and the contacts on the host-
side that connect to an electrical device. Souri, 1251. 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 electrical devices. Souri,

251.
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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. Souri, 252.

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. Souri, 253; KSR, 550 U.S. at
416-417.

2. Reasonable Expectation of Success

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); Souri, 1254. 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; Souri, 1254. Mounting a cable to a PCB to connect an IC on the PCB was
conventional and Lugthart describes that its transceiver assembly is suitable for
mounting wires in a cable. Souri, §254. The combination thus uses known

components and design methods in known ways in a predictable art. Souri, 1254.

-79 -



B.  Analysis
1. Claim 3

Lugthart+Alden meets claim 1 for the same reasons as Alden alone. Supra
8I1X.B.1; Souri, 1256.

As discussed supra §88VII.A (Lugthart), VII.C.1.b (Ground 2, claim 3),
Lugthart teaches that its transceiver is an I1C included on a transceiver assembly
PCB. Souri, 1257. POSAs 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 §81X.B.1.b-1X.B.1.d ([LA]-[1C]); cf. EX1007, 15:25-34, 19:46-48,
Fig. 4A; Souri, 1257.

As discussed supra 8VII.C.1.b, Lugthart’s transceiver “recovers... signals
passing between” the host-side (i.e., edge connector traces) and the line-side (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). Souri, 1258; E.g., EX1007,
Figs. 1A, 4A. As also discussed supra 8VII.C.1.b, 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,
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where the transceiver converts between NRZ and PAM4 modulation. EX1007,
54:26-55:45; Souri, §258; accord EX1001, 3:19-21, 3:65-67.

2. Claims 11, 17

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
8§IX.B.3 (claim 9), IX.B.5 (claim 16); Souri, 1260.

Lugthart+Alden meets the remaining limitations in claims 11 and 17 for the
same reasons it meets additional limitations in claim 3. Supra 8X.B.1; Souri, 1261.
For claim 17, POSAs would have “equip[ped]” each of Lugthart’s transceiver
assemblies with a transceiver because Lugthart teaches PCBs having transceivers.
Lugthart+Alden thus renders obvious claims 11 and 17. Souri, §261.

Xl.  GROUND 6: JANSSEN+ALDEN RENDERS OBVIOUS CLAIMS 4-8,
12-15, AND 19-20

A. Janssen+Alden

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 88VIII.A (Janssen), IX.A (Alden); Souri, 1263.

1. Reasons to Combine

POSAs would have had several reasons to modify Janssen to use Alden’s

teachings (hereinafter “Janssen+Alden’). Souri, 1264.
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Janssen describes connecting “a number of shielded conductor pairs to a
board”—such as a QSFP connector’s paddle card—for high-speed data
connections. EX1009, Abstract, 1:38-58, 2:39-42. POSAs knew that minimizing
crosstalk was important to facilitate high-speed interconnects. Souri, 1265.
However, while Janssen teaches soldering cables on the PCB surface, wherein each
wire is 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)), Janssen 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. Souri,

265.

Alden recognized that arranging the contact pads for adjacent wires in a
single row had undesirable effects on signal propagation such as crosstalk. E.g.,
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
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side of the circuit board.”); Souri, 1266. 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 §IX.B.1.e [1D]) in order to
connect signal wire leads to the PCB, thus mitigating crosstalk between the
adjacently-mounted wires. EX1006, Fig. 2, [0002]-[0003], [0039]; Souri, 1266.

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. KSR, 550 U.S. at 416-417; Souri,
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. KSR, 550 U.S. at 416-417; Souri, 1267.

2. Reasonable Expectation of Success
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

2 9

Janssen is “suitable” for “all... connectors... equipped with ‘paddle cards’.
EX10009, 2:39-42; Souri, 1268. Alden describes such a connector. Souri, 1268.

B.  Analysis

Janssen+Alden renders obvious claims 4-8, 12-15, and 19-20.
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1. Claim 4
a. Limitation [4A]

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 8§1X.B.1.c
([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.”); Souri, §270.

220" e
:
‘ sheathed Iy' 16 ‘\l exposed ends ‘

wires 12 22

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
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insulating member 26 of one or more of the electrical wires 12.” EX1006, [0018];
Souri, 1271. 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. Souri, §271.
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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-
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.”); Souri,
1272.

b. Limitation [4B]

Janssen+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.,
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““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 81X.B.1.c ([1B])
“and the outer set of electrodes,” which accommodates the thickness of the
connecting wires’ sheaths. Supra 88VIII.A (Janssen), XI.A (Janssen+Alden);
EX10009, Figs. 1, 2, Abstract, 6:31-33, 6:52-7:18; Souri, 1274. Metal 30 provides a

surface in the recess that electrically contacts and supports wire shielding 10. Id.

Janssen, Fig. 1 (excerpt) Janssen, Fig. 2 (excerpt)
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; Souri, 1275.
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2. Claim5s

Janssen+Alden 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; Souri, §277. Each recess
accommodates “outer wires” as described supra 881X.B.1.c ([1B]), X1.B.1.a

([4A]). Souri, 1277.
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Janssen, Fig. 1 (excerpt) Janssen, Fig. 2 (excerpt)
Janssen+Alden provides a recess accommodating the sheathes of each
“outer wire.” Supra §XI.B.1.b ([4B]); EX1009, 7:64-8:16 (recess accommodates

multiple pairs of insulated wires); Souri, §278.
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3. Claim 6

Janssen+Alden renders obvious claim 6 because Janssen describes a recess
spanning the width of a board surface wherein metal 30 is disposed to support and
electrically contact each “outer wire” pair shielding 10. Supra §XI1.B.1.b ([4B]),
XI1.B.2 (claim 5, recess supports multiple outer wires); EX1009, Fig. 2; Souri,
280. The “each outer wire” in this embodiment “correspond[s]” to the “recess”
because each “outer wire” is disposed in the recess. Souri, 1280. The *898
patent’s Fig. 10 shows a similar configuration wherein a single recess
accommodates multiple wires. EX1001, Fig. 10, 6:17-22; Souri, 1280.

Furthermore, a POSA would have known that another predictable design
choice was to form a “recess” for each “outer wire” as explained supra §VIII.C.3.
Souri, 1281.

4. Claim?7

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 88VIII.C.1.a ([4A]), VIII.C.1.b ([4B]), VIII.C.2
(claim 5); Souri, 1283. 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

“data conductor 6” is disposed against connection pad 24, where it is soldered. Id.,
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Fig. 1, 6:41-44, 7:29-32; EX10009, Fig. 1; supra 8VIII.A (describing Janssen);

Souri, 1283.

Jans;en, ;ig. 1 (excerpt)

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. 1; Souri, 1284.

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. Souri, §285.
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5. Claim 8
a. Preamble [8.PRE] and Limitation [8A]

[BPRE] The printed circuit board of claim 7, further comprising a second surface
having:

[BA] a second outer set of electrodes arranged parallel to the second edge for
attaching exposed ends of sheathed outer wires;

As discussed supra [1B], 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.”); Souri, 1287. Like exterior side 18, exterior side 20 also
has “a second outer set of electrodes” for connecting wires of a cable. EX1006,
[0017] (“[TThe 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 because Alden is directed toward reducing
cross-talk from adjacent wires connected on the same side of the circuit board
(EX1006, [0003]-[0004]), POSAs would have recognized that, like exterior side

18, exterior side 20 of Alden’s circuit board also includes “an outer set of
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electrodes” that are “arranged parallel to the second edge for attaching exposed
ends of sheathed outer wires.” Souri, 1287.

b. Limitation [8B]

[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.

As discussed supra [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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When Alden’s staggered contact pad teaching is applied to Janssen’s PCB,
POSAs would have recognized that, as discussed supra [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.” Souri, 1289-290.

6. Claims 12 and 19

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
81X.B.3) and 18 (supra 8§1X.B.6), respectively. Souri, 1292.

The additional limitations in claims 12 and 19 are similar to the additional
limitations in claim 7 and [4B]. EX1013, 3; Souri, §293. Janssen+Alden meets the
remaining limitations in claims 12 and 19 for reasons that Janssen+Alden meets
claim 7 (depending on claim 4). Supra 88XI.B.1 (claim 4), XI.B.4 (claim 7);
Souri, §293. Janssen+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, 7:29-32; Souri, 1293.

7. Claims 13-15 and 20

Claims 13-15 depend from claim 12, and claim 20 depends from claim 19.

Janssen+Alden meets base claims 12 and 19. Supra 8§X1.B.6; Souri, 1295.
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Janssen+Alden 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; Souri, 1296.

Claim Corresponding claim Discussion supra
13 5 §XI.B.2

14, 20 6 8XI.B.3
15 7 §XI.B.4

XIl. DISCRETIONARY DENIAL IS UNWARRANTED
A.  Section 314(a)

Section 314(a) discretionary denial is inapplicable. The *898 patent has not
previously been challenged in IPR, so the General Plastic analysis® does not apply.
There is no parallel litigation involving the "898 patent, so the Fintiv analysis* does
not apply. Regardless, the Petition provides compelling evidence of

unpatentability that favors institution.

3 General Plastic Industries v. Canon Kabushiki Kaisha, IPR2016-01357, Paper 19
(Sep. 6, 2017) (precedential).

* Apple v. Fintiv, IPR2020-00019, Paper 11 (Mar. 20, 2020) (precedential).
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B.  Section 325(d)

There is no basis for discretionary denial under §325(d). Advanced Bionics
v. MED-EL Elektromedizinische Gerate, IPR2019-01469, Paper 6 (Feb. 13, 2020)
(precedential).

1. Grounds fail Advanced Bionics step one.

The Grounds rely on references—Ayzenberg, Alden, Lugthart, and
Janssen—that were never considered or cited during prosecution. E.g., EX1001,
code (56). Specifically, none of references of record rely on Ayzenberg’s or
Alden’s teachings of a PCB having two rows of staggered electrodes for
connecting wires in a cable. See EX1002, 45-48; EX1017, 48-51. And none of the
references of record rely on a combination of Ayzenberg or Alden with either
Lugthart or Janssen, as discussed above. The Examiner allowed the claims without
rejection over U.S. 7,655,869 (“Kawaguchi’) because Kawaguchi did not teach a
PCB “with the electrodes in the inner set being staggered relative to the electrodes
in the outer set” (EX1002, 45). But both Ayzenberg and Alden teach this. Supra
88VI.B.1.e (Ayzenberg), IX.B.1.e (Alden).

Accordingly, the prior art presented in the Grounds are not cumulative to
prior art presented to the Office during prosecution. Thus, this Petition presents
new art and arguments not previously considered and fails Advanced Bionics step

one. Advanced Bionics, Paper 6, at 8-9; PLR Worldwide Sales v. Flip Phone
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Games, IPR2024-00209, Paper 9, 17 (May 10, 2024) (refusing discretionary denial
because none of the references applied in the Petition were cited during
prosecution).

2. Grounds fail Advanced Bionics step two.

There is no basis for reaching Advanced Bionics step 2 because the Petitions
fails Advanced Bionics step one. Regardless, the Petition also fails any reasonable
step 2 analysis because the Examiner did not analyze or apply any of the references
cited during prosecution in a rejection.

XI1l. CONCLUSION

The Board should institute review and cancel claims 1-20.

Respectfully submitted,
Amphenol Corp.

Dated: April 1, 2025 By: /Adam R. Wichman/

Adam R. Wichman, Reg. No. 43,988
WOLF, GREENFIELD & SACKS, P.C.
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APPENDIX A: U.S. PATENT NO. 11,495,898 CLAIM LIST

The following claim listing assigns element labels (e.g., [1A], [1B], ...) to

certain claims for clarity.

Claim1

[LPRE] A printed circuit board that comprises at least one surface having:

[1LA] 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.

Claim5

The printed circuit board of claim 4, wherein the one or more recesses each
accommodates sheathes of multiple outer wires.
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Claim 6

The printed circuit board of claim 4, wherein each outer wire has a
corresponding one of the one or more recesses.

Claim7

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

[BPRE] The printed circuit board of claim 7, further comprising a second surface
having:

[BA] 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.

Claim9

[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;

[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.
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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.

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 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 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 16

[L6PRE] 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.

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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CERTIFICATE OF SERVICE UNDER 37 C.F.R. 842.6(e)(4)

| certify that on April 1, 2025, a copy of the foregoing document, including
any exhibits or appendices filed therewith, is being served via Overnight FedEx at

the following correspondence address of record for the patent:

Ramey LLP

5020 Montrose Blvd.
Suite 800
Houston, TX 77006

Date: April 1, 2025 [Dara Del Rosario/

Dara Del Rosario

Paralegal

WOLF, GREENFIELD & SACKS, P.C.
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CERTIFICATE OF WORD COUNT

Pursuant to 37 C.F.R. 842.24, the undersigned certifies that the foregoing
Petition for Inter Partes Review contains 13,987 words excluding a table of
contents, a table of authorities, Mandatory Notices under 842.8, a certificate of
service or word count, or appendix of exhibits or claim listing. Petitioner has relied
on the word count feature of the word processing system used to create this paper

in making this certification.

Date: April 1, 2025 [Dara Del Rosario/
Dara Del Rosario
Paralegal
WOLF, GREENFIELD & SACKS, P.C.
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