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l. INTRODUCTION

Credo is an American innovatolts patented technologies power the next
generation oenergyefficient data center interconnectshe subject patent of this
IPR proceeding U.S. Pat. No10,877,233( fi t 233pateénd)d is one of three
patentsaassertedn apendingSection 337nvestigatiorbefore the International
Trade Commission (ITC)rfv. No. 337TA-1446. These patentare not abstract
l deas or |l itigation assets; they are th
electrical cable (AECproducts The patents were obtained through careful and
transparent examination by tléfice. Credo isthereby assertinigs patentgights
afterhaving built real products around this domestic innovation.

The ITC Investigatiomnderscores the stakes associated with these patents
and the urgency of their enforcemefiredo is seeking exclusionary relief to
protect its core technology from infringement by competitors, incly@imgpng
others PetitionerAmphenol. This cases advancing quickly the ITC has
instituted thanvestigationand is proceeding towarah avidentiaryhearingon the
merits Even under thenost conservative timelimmmparisonthe Commissions
expected tassue a Final Determinatiomdctober 15, 202@&eforetheFinal
Written Decisionis expected on Novembég@, 2026( i F WD DThe IE®will
therefore have adjudicated validity of the subject patent before the PTAB reaches

the FWD Date, resulting in judicial inefficiencyMeanwhile, the underlying legal

1



Case No. IPR2(20083%
Attorney Docket N059230-0006IP1

and factual issudsefore the ITC and the PTA&e the sameThe patents are the
same. The parties are the samAnd theassertegbrior artand challengedlaims
arevirtually identical? Fintiv thereforesupports discretionary denial.

BeyondFintiv, thisproceedingpresentgprecisely the situationti@f f i c e 6 s
leadership envisioned whéime Stewart Mentowas issued iMarch 2025 That
memo reaffirmed théctingDi r ect or 6s aut hority to den
prevent inefficienu s e o f  tréseurc&sbunalsa to motect the integrity of
the patent system as a wholehat integrity depends on the reasonable
expectations of patent owners who play by the rules, prosecute diligently, disclose
truthfully, and invest in commercialization.

Credo did all of this.It earned its patents under a wielhctioningpatent

examinatiorprocessefore the Office It alsobuilt a domestic industry arourke

LA mp h e mprelimidayinvalidity contentions before the ITC includeferences

with different patent numbers, bludve neardentical disclosures to references
included in its IPR grounds (each of which are similarly relied upon by Amphenol
for addressing invalidity) See8§IV.A.4, infra (addressindrintiv factor 4).

2 Memorandum to All PTAB Judges from Coke Morgan Stewart, Acting Secretary
of Commerce for Intellectual Property, Regarding the Interim Processes for PTAB

Wor kl oad Management (March 26, 2025) (A

2
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patents And now, it is using those patents productively in a gdaith

enforcement campaigrAmphenol, for its part, is simply recycling the same pool
of decadeold prior ard repackaged, recombined, anditgatedd to gum up the
gears of that enforcement effort.

Thisscenarids not what IPR was designed to enable. And it is what
discretionary denial was designed to prevditie PTABD S r e arenotr c e s
appropriate t@adjudicatdssueghe party seeking review (i.getitioner) sought to
litigate elsewhereé The PTABIs a component of a balanced and efficient patent
system, entrusted with tlathority to decline review when institution would
undermin® not promoté fairness, efficiency, and technological progress.
Institution deniabf the subjecproceedingunder8§ 314(a)advances these
objectives ands necessary to protect the role of the PTAB as a partner in a
functional U.S. patent systemdoption of the bifurcated process reflects a clear
policy shift toward protecting patent owner expectations and avoiding duplicative

proceedingd precisely the situation presented here.

3 The issues before the ITC and the PTgdtainingt o  23Bpatentare nearly
identical (same prior art, claimsigsue). Despite this overlaghmphenol has not
filed a stipulation or otherwise pursued any narrowiSgeSIV.A.4, infra

(addressindrintiv factor 4).
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Il CREDOG6S PROITECHNOLOGY

Theapplicationthat issueds the®33patentwas filed onNovember 27
2019 and issued oecember 29, 2020Credo is the original assignee and owner
oft h 233patent. The patent was neitlecentlyacquirednordormant Instead,
tar ose direct | yesdanchoand dé€el@ohantd active ehentrical
cable (AEC) technology.e., high-speed Ethernet cables witliegratedigital
signalprocessing electronics.

Th e233patentalsoprotectsC r e dA&® moducts It embodies critical
featuresof the AEC products that improve cable performance, such as advanced
transmitter and receiver equalization, adaptive equalization, and reti®a®fEx-
1035, 512* (summarizing the technology and products at issue and the asserted
patents)

T h @33 @atents critically important toCredo by virtue of its protection of
AEC productoffered by Credo Theseproductshave led taneaningful
commercial usesuchii h i-pgrformance serial connectivity solutions for the
Hyperscale data center, 5G carrier, enterprise networking, artificial intelligence,

and highperformance computing market® -20@see als&x-2005( The

4 Unless otherwise indicated, citations to page numbetis Requestefer to

page numberspecifiedin the corresponding document.
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demand for cloud computing, instant data streaming, and emerging applications
including 5G, Al, and machine learning have pushed Hyperscale, enterprise and
edge data centers to accelerate the deployment of 400G and 800G n&tyvorks

By 2024, Credo reportegl mi | | i o naf ABC productsdeployeul at
tier-1 hyperscaler customerSeeEx-2006 The AEC productdhave won industry
awards angblay a significant role imodern data center architecturédd. Cr e d 0 60 s
senior VP of product noted that the compény n v e n t dabedArEyEasstof
engineering and hasvested tens of millions of dolladeveloping this pioneering
technology.ld. Cr e dam@gterm investment and active marketing underscore
howthesepatents areentral toCr e d o 6 s, nbt idlepaperepatantsindeed,
Credob6bs overall solutions portfolio exp
semiconductomtegrated circuitlC) products. Protecting these patented AEC
i nnovations is strategically vspeedal f or
connectivity.

[ll. LEGAL STANDARDS
A. Discretionary Denial Under 35 U.S.C. § 314(a)

l nstituting or denying a petition un
Patent Of f i cCadxz SpeedsTechse LLC v ,HEHOAJ.S. 261, 273
(2016);see also Harmonic Inc. v. Avid Tech., |r&l5 F.3d 1356, 1367 (Fed. Cir.

2016) (under A314(a) fAthe PTO is per mit

5
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| PR pr o clelHK]thed@aa)d used its discretion to deny institution under
8314(a) because the parallel district court proceeding was scheduled to end before
the FWD deadline and fnPetitioner assert
that parallel proceedingNHK Spring Co Ltd v. Intri Plex Technologies Inc
IPR201800752,Pap.8, at 1920 (Sep.10, 2019.

Fintiv articulated six factordr{fra 8V.A) to consider in determining whether
to exercise discretion to deny institution based on a parallel district court or ITC
proceeding.Apple Inc. vFintiv, Inc., IPR202000019,Pap.11, at 56 (Mar. 20,
2020)( Fintivo)The f actors are evaluated by talk
efficiency and integrity of the system are best served by denying or instituting
revi Ew. o

TheOffcehas al so made cl| ear tFihtiafactoist he Bc

when there is a parallel proceeding at the International Trade Commission

(61 T @dalick emqat2> Furt her, Athe Board is mor
i nstitution where the |1 TCO0s projected f
Boarddos deadline to isldue a final writt

*Memor andum, Guidance on USPTOG6s reciss
Discretionary Denials in AIA Posgrant Proceedings with Parallel District Court

Litigaton(Mar.2 4, 2025), at 2 (ABoalick Memoo)



Case No. IPR2(20083%
Attorney Docket N059230-0006IP1

B. Recent USPTO Guidance

The StewartMemo specifieda bifurcated approach for considering

discretionary denialand further identified additionabnsiderations for

discretionary denial:

T

)l
)l

Whether the PTAB or another forum has already adjudicated the validity or
patentability of the challenged patent claims;

Whether there have been changes in the law or new judicial precedent issued
since issuance of the claims that may affect patentability;

The strength of the unpatentability challenge;

The extent of the petitionbds relianc
Settled expectations of the parties, such as the length of time the claims have
been in force;

Compelling economic, public health, or national security interests; and

Any ot her considerations bearing on

As explained below, denial is warranted under 35 U.S.C. § 3hdéad on these

additional factors Credohas developedettled expectatiorend yet therés no

sufficient justification for institution See§lV.B.1, infra. Furthermore

A mp h e rmantenlians ints Petitionrely onexpert testimonyo gapfill prior art

disclosuresn addressing limitation [1]. See8IV.B.2,infra. Thus institution

denial is appropriate under these circumstahces fii mpr ove PTAB ef f

~
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maintain PTAB capacity to conduct AlA proceedings, . . . and promote consistent
application of discretionary considerat
StewartMemo 3.

IV. DISCRETIONARY FACTORS FAVOR INSTITUTION DENIAL
A.  The Fintiv Factors Weigh In Favor Of Discretionary Denial

ThePetition should be denied institutibecause (i) at least factorsb1
support discretionary denial; and (ii) tRetition does not provide a strong

meritorious challenge (factor 6).

1. Factor 10 The ITC Investigation Will Not Be Stayed

No stay has been requested in the ITC investigathom if one were, the

stayis unlikely tobe grantedEx-2 0 1 6 disc@very( piioceeds at a more

expedited pace in the ALJ setting, and ITC proceedingsaeely stayedo )

(emphasis added)'he ITC is under a congressional mandate to conclude its
investigationsand makket er mi nati ons fat the earlie
U.S.C. § 1337(b)(1)The ITCtypically does not stay its proceedings based on a

pending IPR.

2. Factor®The | TC6s Projected Final C
Earlier Than the FWD Deadline

The projected statutory deadline for issuing a FWD inghigeeding is

November 122026( i F WD DBy tomttagtthe Commission is expected to
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iIssue a Final Determination on October 15, 20P6us, the ITC is scheduled to
complete its investigation around 19 months after the March 13, 2025 filing date of
the | TC compl aint. This schedule i s mo
length of investigations in the pdsd years.SeeEx-2017 (average length for
Fiscal Years 2014 to 2024 never reached 19 months). Furthiee, first two
guarters of Fiscal Year 20Z5A F Y 2 (e &verage length of Section 337
investigations was 18.04 and 18.2ntits, respectively, resulting in an average
length of 18.12 months over the first half of 20ZeeEx-2017. Based on this
average statistic for FY2025, the ITC Investigation would be expected to complete
in September 2026 a monthearlierthan the scheduled completion date.

As such, it is unlikely thathe FWDin this proceeding will issue before the
ITC completes its investigatiorSee Caihong Display Devices Co. Ltd v. Corning,
Inc., IPR202500439Pap. 18, at Zaihpnpu)l .( fliOnidis 2n0g2 5t)h
unlikely that a final written decision in this proceeding will issue before the final
determination in the ITC investigation b e ctlzeywrejectedifinal written
decision due date for this proceeding is September 1002026 thedtarget date
for completion is August 7, 2026)see als@Boalick Memq 2 ( A[ Bl nst i t u
IPR or a PGR where the ITC has set a target date for completing its investigation
(.est he full Commi ssionds final deter mina

deadline to issue a final written decision in a challenge involving the same patent

9
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claims means that multiple tribunals may be adjudicating validity at the same time,
whi ch may i ncrease duplication and expe
Fintiv factor 2 thereforeweighs in favor of denialSeeBiofronteralnc. v. Sun
Pharmaceutical Industries, IndPR202500287 Pap. 10 (Jul. 2, 2025D{rector
discretionary decisiodenying institution based on a parallel ITC investigation
scheduled to complete before FWBge alsdRingconnLLC, v. Ouraring, Inc.,
PGR202500018 Pap.11 (Ln. 25, 2025) (same3ee alsdJltrahuman Healthcare
SP LLC et al. v. Ouraring InclPR202500411, Pap.12 (Jun. 25, 2025) (same).

As discussed i8IV.A.4, infra, thelTC Investigatioralsopresents
overlapping issuewith the IPRs, includindmphenob eeliance on substantially
thesame prior art and argumen#mphenolhas noffiled a stipulation or
otherwisenarrowedits invalidity positions before the ITC in a manner that
prevents duplication. Thus, teo mmi ssi ondés early resol ut
address the asserted grounds of unpatentability in this proceéflihg.Board
were to proceed, it would not be providing an efficient alternative to litigation but

rather a second, duplicative review of issues already adjudicated.

3. Factor 3 Fact Discovery And Expert Reports Will Complete
BeforeA DecisionOn Institution

Factor 3 weighs in favor of discretionary denial because the parli¢mave

committed significant resources to the ITrwestigationby the timethis

10
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proceedingeacles aDecision onnstitution(DI), and that investment widnly
increase materiallif the proceedingprogresesto afinal written decisior(by
November 2026)

The deadline for issuintpe DI is November 122025. By that time, the
partiesto the ITC Investigatiowill have already: (i) exchanged proposzaim
constructions (July 28, 2025), (i) completed fact discovery (September 12, 2025),
and (iii) exchanged initial expert reports (October 1, 2025) and rebuttal expert
reports (October 31, 2025). Indeed, expert discovery will be conipflete
November 14, 2025 only two days after thexpectedl. Ex-2001, 2.

In practical terms, the ITC investigation will be well past the halfway point
and approaching expert discovery-offtby the time the PTAB even considers
institution. Caihong at 2 ( thaerenhdsibeeg mdaringftl investndenti n
aparallellTC investigation because tipartiesw i |h&ve dxchanged expert
report® andiicomplete fact discovery before a decision on institution i® due
Arashi Visionus LLC v. GoPro IndPR202500017 Pap. 11, at 11 (Apr. 28,

2025).

I f this proceeding iIs instituted,
Investigation will only materially increase by the FWD Datde evidentiary
hearingin the ITClnvestigationis scheduled to be completed the week of January

20, 202® over10 months befor¢he FWD. Ex-2001 3. Furtheraninitial

11
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determination in the ITC Investigation is scheduled to issue on June 15, 2026
(roughly five months before FWD) and the target date for completion of the ITC

Investigation is October 15, 2026 (roughly a month before FVEX)2001, 2.

4. Factor 40 Complete OverlajxistsBetweerrhe PetitionAnd
The ITC Investigatio®nd AmphenoHas Not Stipulated
Otherwise

Amphenol relies on the same prior didclosure¢o address the same claims
of 23Bpateni(claims 120) before thdTC and thePTAB. CompareEx-2007,
48, andPet.,2. This overlap is summarized in the table belsith respect to prior

art thatAmphenolappliesas primary references each forum

Preliminary Invalidity Contentions IPR Grounds
(ITC) (PTAB)

Claims Reference | Exhibit Claims Reference | Exhibit

1-20 Lugthart414 Ex-2013 1-20 Lugthar706 | Ex-1005
(Grounds
1,2

1-5, 812, | Gorecki617| Ex-1006 1-20 Gorecki617 | Ex-1006

14, 1619 (Grounds
1, 2)

7,14,20 |IEEE Std. | Ex-1007 7,14,20 |IEEE Std. | Ex-1007%

802.32015 | Ex1012 (Ground 2) | 802.3 Ex1012

12
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2015

a)  Amphenol Applied The Same Disclosili®m Near
Identical Lugthart References Befdrke ITCANnd The
PTAB

Amphenol applied U.S. Pat. N©0,148,414 (Lugthart414; EX013) in its
preliminary invalidity contentions before the ITC, which has neigidytical
disclosures to U.S. Pat. N®.882,706Lugthar706, Ex-1005) applied in Groursd
1 and 2of the Petition.

Lugthart414 and Lugthaf®@6 have neatdentical prior art disclosures. Each
of their 32 figures are identical (FIGS. 4, 2A, 2B, 3A3C, 4A, 4B, 5, 6A, 6B,
7A, 7B, 8, 9A, 9B, 10, 11, 12A, 12B, 1383C, 1416, 17A, 17B, 18). And as to
their written description, side by-side review confirm&o meaningful differece
in technical substanceAmphenob sontentions confirm this overlap, since they
rely on thesame disclosurefound in each reference in addressing key claim
limitations. Indeed, inaddressg cl aim 1, Amphenol 6s i nv
based oriugthart414 and its IPR grounds based on Lugii®&includethe same
8 annotated figuresCompareEx-2008, 214, andPet.,19-35. To illustrate, below
are excerpts from relevant portions of
Lugthart414 (Ex2008 and its Petition based on Lugthe6 (Ex1005)addressing

limitation [1 f]:

13
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A mp h e RrelimidasyInvalidity Contention8ased on Lugthart4lin the ITC

1[f] the first and second
DRR devices providing
pre-equalization of the
electrical transit signals
using transmit filter
coefficient values stored
in non-volatile
memories.

Lugthart 414 discloses and/or renders obvious this limitation.
Pre-Equalization

Lugthart 414 discloses the subject matter of claim limitation 1[f] because the transceivers 107a/b of the
combination provide “adaptive and configurable signal conditioning features such as... output pre-
emphasis” on the TX signals transported by conductive lines 111 (e.g., electrical transit signals). See, e.g.,
Lugthart 414 at 16:17-22, 23:64-24:7, 29:25-30, Figs. 1A, 2A. An ordinarily skilled artisan understood
that “pre-emphasis” and “pre-equalization” have the same meaning. See, e.g., U.S. Patent No. 8,787,430
at 2:39-41 (describing a “technique for combating ISI... known as ‘pre-emphasis’, or pre-equalization”);
see also U.S. Patent No. 9,806,812 at 7:54-55; U.S. Patent No. 9,137,063 at 3:24-27; 9,152,257 at 5:4-8.

Transceivers 107a/107b provide pre-equalization in DSP 13 using finite impulse response (FIR) filter 17.
FIR filter 17 is a transmit filter because DAC 14 converts the FIR 17 output to an analog signal that is
transmitted on the line side. See, e.g., Lugthart *414 at 23:19-23, 23:64-24:7, Fig. 1A (annotated detail
below).

Claim 1

Lugthart *414

S
EGRESS/ TRANSMIT
PRI oo i i

| Ma 120

_________

| FFE/OFE ]

.......

outbound
PAM-4

1 data stream

data stream

(NRZ)

[t (i
{Fre/oFEl—s] | |
Ll i

.........

LINE
SIDE

The FIR filter 17 “perform[s] emphasis on the signal to compensate for channel losses,” e.g., it pre-
equaliz[es] the electrical transit signal. See Lugthart 414 at 23:67-24:2. The FIR filter 17 forwards
conditioned signals to DAC 14 for transmission over cable 110 and conductive lines 111. See, e.g., id. at
8:23-26, 16:17-22, 23:64-24:7, Figs. 1A, 2A. The TX signals transmitted on the cable’s conductive lines
are electrical transit signals.

The FIR filter 17 tap coefficients are transmit filter coefficient values. The *233 Patent states that
“equalization parameters may include filter coefficient values for pre-equalizer filters[.]” See *233 Patent
at 5:45-48, 8:19-30 (during training adaptation adjusts filter coefficient values). Lugthart *414 explains
that FIR filter 17 can be “a five tap FIR filter with tap coefficients S5.3, §7.3, S8.3, §7.3, 85.3” (see
Lugthart 414 at 22:19-23).

To the extent that this limitation is not disclosed, either explicitly or inherently, by Lugthart *414, this
limitation is obvious to a person of ordinary skill in the art based on (1) Lugthart *414 alone, (2) the
knowledge of a person of ordinary skill in the art; and/or (3) the teachings with respect to this limitation
as detailed in the Cover Pleading, this Exhibit, and/or invalidity claim charts. The motivations to modify
or combine may come from, for example, the knowledge of the person of ordinary skill themselves, or
from known problems and predictable solutions as embodied in these references, examples of which are
discussed in the Cover Pleading or in this Exhibit.

Ex-2008,13-14 (excerpted)
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A mp h e iPR Grownd Based on Lugthd@f6in thePTAB

e. Limitation [1.f]

1.f | the first and second DRR devices providing pre-equalization of the
electrical transit signals using transmit filter coefficient values stored
in nonvolatile memories.

i pre-equalization

Lugthart+Gorecki meets [1.f] because Lugthart-706’s transceivers 107a/b
provide “adaptive and configurable signal conditioning features such as... output
pre-emphasis’” on the TX signals transported by conductive lines 111 (e.g.,
electrical transit signals, supra §VIL.D.1.c ([1.c])). Lugthart-706, Figs. 1A, 2A,
16:11-15, 23:59-24:2, 29:23-28; Min, J164. POSAs understood that “pre-
emphasis” and “pre-equalization” have the same meaning. Min, §164; Raghavan,
2:39-41 (describing a “technique for combating ISI... known as ‘pre-emphasis’, or
pre-equalization™); Schmidt, 7:54-55; Zerbe-063, 3:24-27; McCall, 5:4-8.

Transceivers 107a/107b provide pre-equalization in DSP 13 using finite
impulse response (FIR) filter 17. FIR filter 17 is a transmit filter because DAC 14
converts the FIR 17 output to an analog signal that is transmitted on the line side.

Lugthart-706, Fig. 1A (annotated detail below), 23:13-17, 23:59-24:2; Min, 9165.
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FIR filter 17 “perform[s] emphasis on the signal to compensate for channel
losses,” e.g., it pre-equaliz/es] the electrical transit signal. Lugthart-706, 23:62-
64; Min, §166. FIR filter 17 forwards conditioned signals to DAC 14 for
transmission over cable 110 and conductive lines 111. Lugthart-706, Figs. 1A, 2A,
8:19-22, 16:11-15, 23:59-24:2; Min, §166. The TX signals transmitted on the
cable’s conductive lines are electrical transit signals. Min, §166.

The filter 17 tap coefficients are transmit filter coefficient values. Min,
9167. The *233 Patent states that “equalization parameters may include filter
coefficient values for pre-equalizer filters[.]” EX1001, 5:45-48, 8:15-26 (during
training adaptation adjusts filter coefficient values); Min, §167. Lugthart-706
explains that FIR filter 17 can be “a five tap FIR filter with tap coefficients S5.3,
S7.3, S8.3, S7.3, S5.3,” Lugthart-706, 22:12-16, while Gorecki-617 provides that
“tap weights or coefficients (values) may be determined or controlled[.]” Gorecki-

617, 6:56-57; Min, 167.

Pet.,33-34

As shown above,preequalizatiobr eesi hg@dt e #@Hi mi-t

Amphenol relies on the same (1) identical annotated figure from Lugthart414 and
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Lugthar706, (2) the same prior art disclosufesg., Lugthart414, 16:122, 12:64
24:7, 29:2530, Figs. 1A, 2A; Lugthart706, 16:1115, 23:5924:2, 29:2328, Figs.
1A, 2A), and (3) the same disclosed elements (Eapsceivers 107a)lwithin that
disclosure.Examples of one of thated portions of Lugthart414 and Lugth&i6

are reproduced below:

In various implementations, the cable 110 of FIG. 2A In various implementations, the cable 110 of FIG. 2A
and/or the cable 115 of FIG. 2B can include one or more and/or the cable 115 of FIG. 2B can include one or more
electrical conducting lines 111 that can transport electrical 20 electrical conducting lines 111 that can transport electrical
signals between the first electronic device 101a and the signals between the first electronic device 101a and the

15 second electronic device 1015. However, the teachings second electronic device 1015. However, the teachings
herein are also applicable to other configurations, such as herein are also applicable to other configurations, such as
configurations in which data is communicated optically configurations in which data is communicated optically
between transceivers. 25 between transceivers.

Ex-1005 (Lugtharf06), 16:11-18 (left); Ex-2013 (Lugthart44), 16:1725 (right)
Amphenol 6s strategy reflects a delib

with different patent numbers to avoid discretionary denial.

b)  Amphenol AppliedThe Saméisclosure From
Gorecki617(Ex-1006)BeforeThe ITCAnd The PTAB

Amphenol relied upon the sartsorecki6l7reference (U.S. Pat. No.
7,233,617 before the ITC and the PTABSeeEx-2015 (Exhibit A-12to
Amphenol 6s preliminary invalidity conte
respect taGorecki6l1y, 26869, 299, Pet.,10-54 (IPR Ground based on
Lugthart706Gorecki617.

The overlap is further confirmed by

art disclosure fronGorecki617in its invalidity positions in each forum. In

17
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addressing claim 1, Amphen@Gdrekstl7andv al i di
its IPR ground based dborecki6l7each cite talisclosure ircolumn 7 lines18 to

33 relating tastorage of informatiom ROM or EEPROM CompareEx-2015

268-269 andPet.,35. To illustrate, below are excerpts from relevant portions of
Amphenol 6s c¢ | aGoreckBlid(Ex2015) hral gsdPdtition based on
Gorecki617addressing limitation [1]

A mp h e RrelimidasyInvalidity Contention8ased orGorecki617n the ITC

U.S. Patent No. 7,233,617 to Gorecki

Gorecki discloses that “tap weights or coefficients (values) may be determined or controlled[.]” See
Gorecki at 6:56-57.

Gorecki discloses the storing of filter coefficient values in EEPROM, and use those values to set filter
coefficients to provide pre-equalization. See Gorecki at 7:18-33 (“[I]nformation representative of... the
coefficients of the tap(s)... may be stored... in... for example... ROM or EEPROM. In this way, the
transmitter may access the memory to retrieve the necessary information during start-up/power-up,
initialization or re-initialization.”). An EEPROM [electrically erasable programmable read-only memory]
is non-volatile memory. See, e.g., U.S. Patent App. Pub. No. 2015/0106536 at [0081] (“nonvolatile
memory can include. .. electrically erasable PROM (EEPROM)”); U.S. Patent No. 8,000,176 at 2:53-54
(“EEPROM is a non-volatile memory”); U.S. Patent App. Pub. No. 2005/0013317 at [0012] (“non-

INVESTIGATION NO. 337-TA-1446 —268 -
RESPONDENTS’ INITIAL INVALIDITY CONTENTIONS

Claim 1 Disclosure

volatile memory may include... an EEPROM?”). The L-G combination teaches programming the
coefficients of the FIR filter 17 using the values stored in non-volatile EEPROM to pre-equalize the TX
signal in transceiver 107a and 107b.

Ex-2015, 268-69
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A mp h e PR Growd Based oBorecki617in thePTAB

ii. non-volatile memory

Lugthart+Gorecki uses Gorecki-617’s teaching to store filter coefficient
values in EEPROM, and use those values to set filter coefficients to provide pre-
equalization. Gorecki-617, 7:18-33 (“[I]nformation representative of... the
coefficients of the tap(s)... may be stored... in... for example... ROM or
EEPROM. In this way, the transmitter may access the memory to retrieve the
necessary information during start-up/power-up, initialization or re-
initialization.”); Min, 4168. An EEPROM [electrically erasable programmable
read-only memory] is non-volatile memory. EX1051 (“Lauby™), [0081]
(“nonvolatile memory can include... electrically erasable PROM (EEPROM)”);
EX1032 (“Bakx”), 2:53-54 (“EEPROM is a non-volatile memory”); EX1047
(“Lindsay”), [0012] (“non-volatile memory may include... an EEPROM”); Min,
99120, 168. Lugthart+Gorecki uses Gorecki-617’s teaching to program filter 17
coefticients using the values stored in non-volatile EEPROM to pre-equalize the
TX signal in transceiver 107a and 107b, thus meeting [1.f]. Supra §VI.C
(combination); Min, §9/168-169.

Pet.,35

c) Amphenol AppliedThe Same Disclosure Frofne
SamelEEE Std. 802.2015 Standar@eforeThe ITC
And The PTAB

Amphenol relied upon the santteEE Std. 802.2015 standarbtefore the

ITC and the PTAB.SeeEx-2015 (ExhibitA-12 t o Amphenol 6s pr el
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invalidity contentions, with invalidity contentions with respectE&E Std. 802.3
2015, 497-98; Pet.,5560 (IPR Ground based on Lugthart7@®®recki617 IEEE
Std. 802.22015.

The overlap is further confirmed by
art disclosure froniEEE Std. 802.2015in its invalidity positions in each forum.
In addressing clairi, A mphenol 6s i nvalilEEEStg. cont en
802.32015and its IPR ground based tfEE Std. 802.2015include the same
key disclosuresCompareEx-2015, 49798, andPet.,.59-60. To illustrate, below
are excerpts from relevant poiEEESIdns of
802.32015and its Petition based dBEE Std. 802.2015addressinglaim 7.

A mp h e RrelimidasyInvalidity Contentiong8asedon IEEE Std. 802.2015in
the ITC

IEEE 802.3-2015

The IEEE 802.3-2015 standard discloses setting transmit filter coefficients to disable pre-equalization. As
was known, an ordinarily skilled artisan would have disabled pre-equalization “if not needed to consume
minimum power while satisfying the performance or margin objective” for a system. See U.S. Patent No.
9,137,063 to Zerbe at 27:24-37. Thus, for instances where signal transmission between host devices using
the active cable meets performance objectives without pre-equalization of the multi-lane data streams
provided to the first and second host interface ports, a user would disable those pre-equalization based on
the IEEE 802.3-2015 standard.

INVESTIGATION NO. 337-TA-1446 —497 —
RESPONDENTS’ INITIAL INVALIDITY CONTENTIONS
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Claim 7

Disclosure

72.6.10.3.4 Functions

COEFF_UPDATE(coefficient, preset, initialize, inc, dec)
Returns an updated coefficient based on the contents of the coefficient update field in the training
frame. Sets a fixed coefficient value, or adds, or subtracts from the current coefficient value to
create the updated coefficient. If multiple actions are requested in the coefficient update field,

then the priority is:
1) preset
2) initialize
3) inc/dec

Values: preset; If preset is TRUE then the function returns the coefficient value
equivalent to no equalization [¢(-1) and ¢(1) coefficients are set to zero, ¢(0)

set to maximumy].

initialize; If initialize is TRUE, then the function returns the coefficient value
such that the transmit output meets the conditions defined in 72.6.10.4.2.

inc; If inc is TRUE then the function returns (coefficient + step).

dec; If dec is TRUE then the function returns (coefficient — step).

The requirements for the value of step are defined in 72.7.1.10 and Table 72-7.

IEEE 802.3-2015, Section 5 at 480.

Ex-2009, 9

A mp h e iPB Ground Based ot EE Std. 802.2015in thePTAB

Lugthart+Gorecki+802.3 uses the 802.3 teaching to set transmit filter

coefficients to disable pre-equalization. As was known in the art, a POSA would

have disabled pre-equalization “if not needed to consume minimum power while

satisfying the performance or margin objective” for a system. Zerbe-063, 27:24-

37, Min, 4249. Thus, for use-cases where signal transmission between host

devices using the active cable meets performance objectives without FIR filters

27a/27b pre-equalizing the RX DATA signal transmitted into electronic device

101a/101b, a user would disable the pre-equalization at filters 27a/27b in

Lugthart+Gorecki+802.3. Supra §VII.B (combination); Min, 249.

Pet.,59-60
21
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d) Amphenol Has Not Narrowed Issues Betwéhe PTAB
AndThe ITC

As explained above, Amphenol 6s i nval
PTAB are identical This results in inefficient use of judicial resources in each.
And yet,Amphenolhas taken no action to reduce this overlap. As of the filing of
this requestAmphenol has not filed any stipulatianith the ITC or otherwise
narrowed the issues-intiv factor 4therefore weighs in favor of discretionary
denial.

Any effort by Amphenol to later narrow the issues would also be ineffective.
Each of the IPR grounds in tRetitionapply prior art that is included in
Amphenol 6s invalidity contentions (Lugt
2015). Thiduplicatonrma kes Amphenol 6s | PR grounds
those implicated isamsungwhere institution was granted with a parallel ITC
investigation. SeeSamsung Electronics Co Ltd v. SiOnyx | .IRR202401431,
Pap. 21, at 146 Apr.1 0, 2 Bamsuhg ) Thiere,institution was premisedn
theppt i ti onerds withdrawal of sptharabyf i ¢ | P
removing all overlap with the ITC Investigatiofd., 14-15. In other words, in
Samsunginstitution was premised on thetgiioner avoithg overlapby
withdrawingIPR grounds from consideratidyy the ITC

Finally, any stipulation subsequently submitted by Amphenol should be
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deemed lateThe Office has made clear that timely filing of a stipulation for
consideration in discretionary denial briefing is one month from the Notice of

Filing Date Accorded (RFDA). In this instance, the ®FDA issued orMay 12,

2025, which resulted in a stipulatideadlineon Junel2, 2025. Amphenol failed

to file any stipulation by that dat&3ased on recent USPTO guidance, a stipulation
should be filed fAias soon as practicabl e
impact of the stipulation.Ex-2003, 5. Amphenolchose not to pursue any

stipulation as of the filing date of this request, foreclosing the opportunity for

Credo to assess the impact on discretionary denial.

5. Factor 5 Parties Involved In This IPRnd The ITC
Investigation Overlap

Factor5 weighs in favor of denying institution because the parties in the
parallel litigation are the sam&eePet. x-xi; Fintiv II, 15 (ABecause th
and thedefendant in the parallel proceeding are the same party, this factor weighs

in favor of discretionary denial . o).

6. Factor 6 ThePetition FailsTo Demonstrate That Orer
More of the Claims Are Unpatentable

Factor6 weighs in favor of denying institution because the merits of the

Petition are weakAs wi | | be explained in Patent
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(POPR) the Petition fails to establish that the challenged claims would have been
obvious over the various combinations of references in Grouadd 2 Weak

merits are further de aaiansetonr exgeretastinioyy A mp h
(see8lIV.B.2, infra) and presentation of prior art analyses previously considered
anddeemedy the Examineas not material to patentabilifgee8IV.C, infra),

each of which establish distinct bases for discretionary denial.

B. Additional Factors Set Forth In The Stewart Memo Support
Discretionary Denial

1. Settled Expectationdnd Patent Maturity Further Reinforce
Discretionary Denial

Whi | e ft h e +lire rule sn wien sditledi egpbactations become
settled, in general, the longer the patent has been in force, the more settled
expect at i o rDabice Arpou Sotitiohsdnc v. HydraFacial LLC et al.
IPR202500408, Pap. 21, at 3 (JutB, 2025).Here,Credo hainvested in, relied
on, and commercializetthe challengegatents for half a decadalestabilizing

them now undercuts the certainty that the patent system is meant to Toster

® Credoasks theéActing Director to consider the merits briefing presented in the
POPR when considerirfgntiv factor 6. SeeEx-2 003, 7 (Awhen f i | i
discretionary denial, a patent owner may direct attention to an anticipated POPR

and evidence for a discussion of t he me
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challengedatents have been enforced and licensed as part of a publicly disclosed
patentportfolio. SeeEx-1035 As noted in 8llsupra claimed inventiosin the
@33patent protecCr e d 0 6 s Adwhicharereliédiupan bya) customers,
including major data center operatoend (b) @dmestic industry partnersSeekx-
2004; Ex2006; Ex-2006. Theclaims havalsobeen unchallenged fonore than
four years indicating market acceptance and lagegn reliance
Further, A mp h e mproot kdosvledge of thé233 patent, coupled with a
failure to seek early review, is an independent ground for discretionary denial
under 8314(a)See, e.giRhythm Inc et al. v. Welch Allyn InéPR202500363,
Pap. 10, at-8 (Jun. 6, 2025) iRhythmd § f i ndi ng t hat HAsettl ed
deni al of i neffifettuittiioonnoe rbbesc aauvsaer e nes s o f
applications and failure to seek early review of the patehts
Here, Amphenol was made aware of th@ padent on Septembér
2023 more than a year prior to filing iBetitionin April 2025. SeeEx-20Q2.
This lengthydelay undermines any claim of prejudice and strongly supports the
denial of institution based dbir e dioséest t | e d .celxiRhgtlent at i ons
fidiscretionary denial of institutiojwas]appropriaté b ecause Patent C
settled expectations were foundoistweighil [ esefal arguments weifhg]
against discretionary dethia ~ ehat@ final writté decisionin the PTAB]

proceeding wil/l I s s u e(Fimtiefactor2ghi Itihtet Ida st r i
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investment by the parties in the district court proceediRgitiv factor 3)a n &
high likelihood of a stay if amter partesreview is instituted Firtiv factor 1).
IRhythm at1l. As explained in 8IV.Asupra theFintiv factors are even more
favorable such that there is no iIindicat
outweighed.

Further, Amphenol has not demonstrated why institution is justified. There
IS no persuasive reason the Board should now review the challenged claims of the
®33patent. As discussed i8ll, infra, t hi s 1 s notapatentmayn st an
have been in force for years but may not have been commercialized, asserted,
mar ked, | T censed, or ot hermacsaogappl i ed
space, Zepp Headth Corp V. Slyde Analytics LUBR202500327, Pap.
12, 23 (Jun. 26, 2025)To thecontrary, Credo expressly marked its rights and
a s s e r t2&3gatent byeprodding Amphenol with actual notice of its
infringement in September 202%eeEx-2002. Therei s a | sgmficanto i
change in lavé since the patent issueéd athud, Amphenotamot showfhow
[a] change in law directly bears on the patentability of the challenged cladths
Thus,based on the absence of this informattoln e Of f i ce shoul d be
d i s tthewsditléd expectations tiaztedoh as dev el @3Bpatentidgr t he
3.

Finally, the@®33patentalso suppogtechnology thahelps decarbonize U.S.
26



Case No. IPR2(20083%
Attorney Docket N059230-0006IP1

infrastructureby reducing energy consumptioVeakeninghis patent through the
PTAB, as pursued by Amphenskrves no public purpos&eeEx-1001, 1:2540.
They also enablwer-power, lowercost dataenters (energy efficiency is a
national priority) See id.Credo is a U.Sbased innovator asserting jatent
rights The ITC proceeding already promotes national trade policy and patent
enforcement.

2. Amphenol 06s Fd& bimitatiem[XfliRelyOn Expert
TestimonyTo Fill Gaps in Third Party Evidence

A mp h e nP®R brouad against claim 1 (Ground 1) rel@sGorecki61 7o
address limitation [f] of claim 17 SeePet.,.35. And yet, Amphenol 6s
with respect t@sorecki617in relation to limitation [f] ( s p e ctrarfsmitc a | | vy ,
filter coefficient values stored in nonvolatile memonjagveal reliance on expert
testimony to gayfill prior art disclosures.Indeed, as will be explained in the
POPR theproposedombination ofLugthart706andGorecki617fails to disclose

or suggest limitation[f}f , rendering Amphenol s cont e

"This reliance creates a separate and distinct basis for discretionary denial under §
325(d) because the reliegbon disclosures frommugthart706wvere previously
presented to the Office and specifically considered by the Examiner in original

prosecution.See8lV.C, infra.
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defective(beyond the type aéxpert testimonyeliance thaseparatelyvarrants
institution denia).

More specifically, Amphenatffectivelyconcedes the primary reference
(Lugthar706) lacks expreser inherent disclosure satisfy theftransmit filter
coefficient values stored in nonvolatile memooiescited in the limitation [1].
SeePet.,.35. Amphenolis thereforeforced to rely ora hypothetical configuration
outside Lugthait06d s di scl osur Buses@osetkb 1 Vasi teseavhiemn
store filter coefficient values in EEPROM, and use those values fitiexet
coefficients to provide prequalization d@et.,35. Amphenol thempurportsthat
this hypotheticatonfigurationsatisfiedimitation [1f] because, according to
Amphenolthe proposed combinatidginses Goreckb 1 76s t eaching to
filter 17 coefficients using the values stored in vohatile EEPROM to pre
equalize the TX signal in transceiver 107a and 10#b. In other words, in
attempting to address the elements recited fip (ibcluding thefffilter coefficient
values stored in nonvatile memorie§ , Amphenol 6 gapsiont enti o
Lugthar7060 s di s c | o s u exgert testimonye ¢combine ynctoomality
with Gorecki617.1d. This amounts to ovarliance becausd) Amp henol 0's
contentions failte x p | a i [a] POQSA would have had reasons to configure the
transmit filters of Lugthaf706 based on Goreckil 76 s appr oach of wu

coefficients stored in newolatile memorp  ( B5, &and @) thecorresponding
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testimony from a declaration from Dr. N
arguments included in the Petition. Wal be explained ingreaterdetail in the
forthcomingPOPR, this reliance is also substantively defective since neither the
Petitionnor theMin Declarationsufficiently addressiow a POSITAwvould have
relied upon the disclosures of thiparty evidence (e.g., Lugth@@6, Gorecki61j
to arrive at the hypothetical configur a
achieve satisfaction of limitation fl..

Belowisachartshowing compari son of Amphenol 0s
r e s p e c filtertcaefficiemt ealués stored in nonvolatile memooiescited in
limitation [1f] and declaration testimony from Dr. Min cited for evidentiary

support:
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Amphenol 6s Co 8% e n|Cited Testimony From Min

Declaration (Ex-1003, 1168-69)

ii.  non-volatile memory (2) non-volatile memory

. . . 168. Lugthart+Gorecki uses Gorecki-617’s teaching to store filt
Lugthart+Gorecki uses Gorecki-617’s teaching to store filter coefficient ue oreckt uses Lioreckt § teaching fo sfore frfter

) . . . coefficient values in non-volatile memory (“NVM™), which can include EEPROM
values in EEPROM, and use those values to set filter coefficients to provide pre-
and the like such as flash memory, and use those values to set filter coefficients to
equalization. Gorecki-617, 7:18-33 (“[I]nformation representative of... the
provide pre-equalization. Hsu-140, 3:42-4:2; Gorecki-617, 7:18-33
coefficients of the tap(s)... may be stored... in... for example... ROM or
(“[IInformation representative of... the coefficients of the tap(s) may be stored...

EEPROM. In this way, the transmitter may access the memory to retrieve the . . .
- Y 4 in... for example... ROM or EEPROM. In this way, the transmitter may access

. N7 i 1 —un/ /er-] nitiali 1 - 3 . . .
necessary information during start-up/power-up, initialization or re the memory to retrieve the necessary information during start-up/power-up,

initialization.”); Min, §168. An EEPROM [electrically erasable programmable initialization or re-initialization.”); supra §VL.A.2 (discussing NVM as described
read-only memory] is non-volatile memory. EX1051 (“Lauby™), [0081] in Gorecki-617). Lugthart+Gorecki uses Gorecki-617’s teaching to program filter
(“nonvolatile memory can include... electrically erasable PROM (EEPROM)™); 17 coefficients using the values stored in NVM to pre-equalize the TX signal in
EX1032 (“Bakx™), 2:53-54 (“EEPROM is a non-volatile memory”); EX1047 transceiver 107a and 107b, thus meeting [1.f]. Supra §VI.A.3 (combination).

. . . " . 169. Thus, it is my opinion that Lugthart+Gorecki meets [1.f].
(“Lindsay”), [0012] (*non-volatile memory may include... an EEPROM”); Min, ¥ op g (1

99120, 168. Lugthart+Gorecki uses Gorecki-617s teaching to program filter 17
coefficients using the values stored in non-volatile EEPROM to pre-equalize the
TX signal in transceiver 107a and 107b, thus meeting [1.f]. Supra §VI.C

(combination); Min, §9168-169.

Tellingly, Amp h e n ol 6 s foctohniteeoefficiemtrvalues stored in
nonvolatile memories o f | i fhis imeted to @megpade 1SeePet.,35. As
explained above, ttitesto a singleparagraph fronGorecki617 7:18-33), and
relies exclusively on testimony frothe Min Declaration. The cited testimony
also parrots the contentions in the Petition. For instance, like the Petition,
paragrap68of the Min Declaration provides a conclusory allegation that the
hypothetical configuration dfugtharZ06required to satisfy thiilter coefficient
values stored in nonvolatile memoes o f | i mwduld havessed [ 1 .

fiGorecki6 1 7 O singttoestare fiiter coefficient values in naolatile memory o
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Ex-1003, 168
To the extent that Amphenol arguesdbntentions for [X] incorporateby-
reference prior analysis regarding the proposed Lugib@rGorecki617
combination in Section VI.C of the Petition, its position sidmandseliance on
expert testimony. In that section of the Petition (A&18), Amphenol contends
i 4] POSA would have had reasons to configure the transmit filters of Lugthart
706 basedon Goreeki1 76s approach of ustvolailecoef fi
me mor vy .15. Pet .,
That i s, Amph ¢haloadtharg806HGeréckiéd aombinaton
to address limitation [f]. requiresGorecki61 7o have disclosestorage of
parameters in nemolatile memory andurthersuggeste@ configuration in which
Athe transmit-706btaere opetufitbbarkty stor
volatile memory.But the Petition fails to explain ho®orecki617suppors this
proposition. A mp h e n o I7@sGorackiflTcombiaation o n o f
to limitation [1f] therebyrequires reliance on expert testimony. And yet, the
testimony cited in pagelb-18 of the Petition (i.e., paragrapth4-131 of the Min
Declaration fails tosubstantiat&ey assertions, and in any event, largely parrots
the analysis in the Petitiori-or example, paragrad®5of the Min Declaration
includes the following conclusory statement without any further analysis or

explanation or <corr obor[aP0SA wouldihaverhads e c o n
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reasondo configure the transmit filters afugthart706 based on Goreecki 1 7 0 s
approach of using coefficients stornechonvolatile memory 0 -10@xf.25

C. 35U.S.C. § 325(d) Also Weighisn Favor of Discretionary Denial

Amphenol alsaelitigates the same issues that weesolvedduring original
examinatioro f  23Bpatend in particular, patentability of limitation [,
which the Examiner specifically deemed allowable over substariesame
prior art disclosures that Amphenol now applies in both grounds Béttson

Amphenoladvance a singlegroundagainst claim 1

Ground | References Claims
1 Lugthart-706, Gorecki-617 1-6, 8-13, 15-19
2 Lugthart-706, Gorecki-617, IEEE Std. 802.3- 7, 14, 20
2015
Pet. 4

As discussed below, eachtbereliedupon disclosurefom Lugthar706
were previously presented to, and considered by, the Examiner in original
examination.Moreover,prior art disclosureom Gorecki61#elied upon by
Amphenolare cumulative ovesther prior art considered by the examiner (e.g.,
Aronsor985), leavingno other prior art disclosureséos t abl i sh a fAnewo

patentability analysis.
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Amphenolalsorelies on Gorecki61# remedy the defects dligthart706
with respect to limitation [1}. Amphenoladmits the samejnce it fails to cite to
any teaching from Lugthart706 in addressingifiieer coefficient values stored in
nonvolatile memories i n | i mi t at Bua,mas ekplaindd jn. Pet . ,
81V.C.2(c)(2), infra, thecited portionof Gorecki617 applied to limitation [1.f] is
analogous to disclosurgseviously presented to the Office during original
examinatior?.
ThePetition therefore fails to present a new patentability analysis with
respect to limitation [%] that was not previously before the Office. Worse, it fails
to identify with particularity how the cited portions @brecki617sufficiently
disclose limitation[f] or render it obvious, failin
demonstrate materialerroDRe s pi t e Amphenol 6s argument s

exercise of discretion under 325(d) is appropriate.

8Theinf i | ter coefficient val wassecitedimr ed i n
original claiml (Ex-2001,67) andidentified by the Examindo be allowable

following consideration of prior art cited by the applicantwo IDS submissions

(see id. 113, 154. Thus, the file history reflectgmitation [1.f] as having been

material to patentability with respect to the prior art of record.
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1. Relevant Prosecution

Prosecution of the a283patentiravdlvedon t hat
consideration of Lgthart706 (applied inall IPR grounds).As discussed in
8IV.C.2, infra, Lugthart706has the same underlying disclosure as B&. No.
9,337993( A L u ®93h,)avhichwas before the Office during original
examination.Pet. 4 (identifying IPR grounds based on Lugt7&®) and E-1002,

193 (DS citing Non-Final OfficeActionissued in Application No. 16/541,094,
which applied_ugthart993).

As toGorecki6l/Amp henol 6s reliance on its di
focused on limitation [1.fjwhich thefile history demonstratesasdeemed
allowableover the prior arof record twice during original examinatioix-1002,

113 (first Notice of Allowance), 154 (second Notice of AllowancEhat is,

A mp h e n o |-dpsn discosureefiddm Gorecki6iar limitation [1.f] are
cumulative over prior art previously considedeand dismissedl by the Examiner
in relation tothis limitation (i.e., Aronson985)

Further the disclosures dfugthart706 (relied upon in the Petiticamd
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Lugthart993are largely identical Unsurprisingly Amphenoldownplays the
exami ner 0s clLogthariOdBecawse af its writicalfsignificance to the
Advanced Bionickamework. This includes the following:
1 Lugthart993 wagresented to, and considered by, the Examvirzecitation
to aSeptember 9, 2028on-Final Office Actionissued inJ.S.App. No.
16/541,094Ex-2018 (seeEx-2001,166)
1 Disclosure present ibugthart993s critical toAmphenob s i nval i di ty
theories becauseis relied upon in both IPR grounds
1 The file history confirm&nalysis bythe Examiner yielded identification of
claim features now recited in limitation.flLasto have resulted in allowance
(Ex-1002, 113, 154)
Thus,presentatiof Lugthart993duringoriginal examinations pertinentto
whetherthe analysispresentedn the Petitionwaspreviouslyconsideredy the
Office. And, it relatesto thevery limitation deemedallowablefrom that

examination(limitation [1.f]).

® Amphenolattempts talisqualify Lugthart993as previously presented prior art
b e ¢ a Nesther PO nor the Office made Lugth883 ofrecordd In doing so,
Amphenol not onlymisunderstand37 C.F.R. §1.98(a)(1gndMPEP 609.05(3)

but misstates their relevance to 325(&eeslIV.C.2(b), infra.
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In effect, Amphenolseekdo usethe PTABO sesourceso addresan
alreadyansweredjuestion whetherthe prior artdisclose or suggest elements
redtedlimitation [1.f]. ButtheE x a mi patemtabibtyanalysisalreadyconfirms
thatthis disclosuras not materialto the patentabilityof limitation [1.f]. And the
Pet i trypocheliasice on its disclosure only confsih

Belowis anoverviewof key milestonesoccurringduringoriginal

examination:
Date Event Relevance Excerpt
from
Ex-1002
11/27/2019 Applicant Listed 8 documents, including U.S.| 6-8
submitsfirst IDS | Pat. No. 7401,985( i Ar ons o
10/15/2020 Examiner issueg Indicatedall original claims(claims | 107-115
first Notice of 1-20) areallowable
Allowance
Emphasizedhefeatureof fifirst and
secondRR devices providing pre
equalization of the electrical transit
signals using transmit filter
coefficient values stored in
nonvolatile memorie 0 as n
or suggested in the prior art of reco
(Ex-1002, 113
10/15/202Q Examiner Affirmative consideration of 122124
indicates Aronson985 cited ifirst IDS
consideratiorof
referencesited
in first IDS
10/21/2020 Applicant Listed 5 norpatent documents, 137-139
submitssecond | including a NorFinal Office Action
IDS issued in Application No. 16/541,09
(which cited a single prior art
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reference, U.S. Pat. No. 9,337,993,
AL ugtol agyeeER2019

10/21/2020 Applicant files 134135
Request for
Continued
Examination
(RCE)

11/2/2020 | Examiner Affirmative consideration oNon- 165167
indicates Final Office Action issued in App.
consideratiorof | No. 16/541,094ndLugthart®3 (see
referencesited | Ex-1002, 166see alsd=x-2019).
in secondDS

11/6/2020 | ExaminerissuesNot i ¢ e 0 changeds séeh n| 146156

secondNotice of
Allowance

from the notice of allowance issued
October 15, 2020(Ex-1002, 154

MPEP 2001.06(bgitedand noted
findividuals covered by 37 CFR 1.5
cannot assume that the examiner o
particular application is necessarily
aware of other applications which a
dmaterial to patentabiliyof the
application in question, but must
instead bring such other applicatiorn
to the attention of the examimgiEx-
1002, 153

Further, thita Not
particular inventor has different
applications pending which disclose
similar subject matter but claim
patentably indistinct inventions, the
existence of other applications mus
be disclosed to the examiner of eac
of the involved applications.Id.
Mo r e o thesprigr artféferences
from one application must be made
of record in another subsequent

application if such prior art
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references arénaterial to
patentability of the subsequent
applicationo Id. (citing Dayco Prod,
329 F.3d at 1369, 66 USPQ2d at
1808.

2.  Advanced Bionicg=irst Prongd Amphendd s RW¥pon e d
Prior Art DisclosuredMaterial To PatentabilityWere
Previously Presentetio The Office

The first prong oAdvanced Bionicemetb ecause Ampilumnol 6s
prior disclosuredor addressing limitation [1.f] in Ground 1 were effectively
previously presented to the Office during original examination. Specifically,
A mp h e n o |-dpsnprioraiscloguictdrom Lugthart706s nearly identical to
those from Lugthart933 Mor eover , -Aporpphczartdisclaswesr el i e
from Gorecki617arecumulativeoverthose present iAronson985 Thus,
Amphenol 6s pr o pobLsagthdrt7G6 and Goraclka6il7msmn A ne wo
becausdt reliesonthe same types @frior art disclosuret address the very

limitation thatresulted in allowancg.e., limitation [1f]).

a) A Signed IDS Represents Sufficient Prior Consideration
For Satisfaction foAdvanced BionicsFirst Prong

As discussed belovihe disclosures of Lugthart993 aAdonson985wvere
previously presented to the Office via IB&omissiondy the applicantwhich is
relevant to thdirst prong of theAdvanced Bionickamework. Advanced Bionigs

8 (explaining that previously presented
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Office by the applicant, such as an Information Disclosure Statement (IDS)

i n the prosecution history ofsedas@ chall

Ecto World LLC v. RAI Strategic Holdings, In¢tPR202401280,Pap.13, at 4

(May 19, 2025) EBcto World Jprecedentiahsto8 A) ( A[ c] hal |l engi ng

using the same prior art that was previously presented on an IDS is sufficient to

satisfy the first part of thAdvanced Bionicé r a me wleantik, dng. y. Sight

Sciences, InclPR202201530, Pap. 14t 17 ( Mar . 27, 2023)

requirement that Examiner needs to rely on a reference in a rejection during

prosecution in order for the reference
Indeed, the Board has frequently held that a signed IDS is sufficient

evidence to show consideration by the Examirgee, e.gPalo Alto Networks,

Inc. v. Centripetal Networks, IndPR202101156,Pap.10, at 1314 (Jan. 24,

2022) (rejecting ar guAdwmncedBiormcaamewotklse f i r

not met because [the prior art was] not substantively discussed or applied in a

)]

rejection during prosecuti ono Advanced u s e
Bionics however , 0]tedlaniecide®.u. st proviged te e n

Of fice by an applicant ,AdvancecBioniga 78 n an |
(alterations in original)Eyenovia, Inc. v. SydnexuBR202200963,Pap.7, at 10

11 (Nov. 8, 2022) (Because fAreferences

the [challenged] patent and were identified in Information Disclosure Statements
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(61 DSs6) during prosecution|[,] é these
the purposes of assessing the applicat.i
BMW of N. Am., LLC v. Stragent, LLIPR202100419,Pap.14, at 1213 (July 19,
2021) (exercising discretion to deny institution under § 325(d) in part because
reliedtupon prior art was cited on an ID$),e h 6 g , Rhe21i, at& @Mar. 21,
2022);Vovomart (HK) Enters. Co. v. Office Kick, INnPGR202200048,Pap.14,
at9 (Jan. 12, 2013),e h 6 g , Rapls (Mard9, 2023) (samelicrosoft Corp.
v. AlmondNet, In¢ IPR202201319,Pap.9, at 8, 10 (Jan. 30, 2023) (same), POP
request denied®ap.13 (Mar. 24, 2023), e h 6 g , Rhrld (Aprd23, 2023).

As discussed in further detail belotle file history reveals that elements
recited in limitation [1f] led to allowance anthatthe Examiner considered prior
art references cited on IDssibmissionsn relation to theselements The
Examinerd6s evalwuation reflects careful

modest number of total references presented on each IDS reference).

b)  LugtharB93 Was Previously Presentéd The Office

Amphenolattemps to inoculateLugtharZ06 from the Advanced Bionics
frameworkby arguinga reference with neardilentical disclosur@ Lugthart933
(Ex-2019p wasnotma d ef-re€ordo B4g(fh 2) (citing37 C.F.R.
81.98(a)(1)andMPEP609.05(a). This allegation is both factually and legally

flawed.
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(1) Amphenol Oversimplified he File History

Amphenoloverlooks the number of documents cited in the relevant IDS
( @ctober 212 0 2 0 | D S aumbea of grior arhreferences applied in the
relevant cited documeiteach of which suggest it was reasonable for the
Examiner to have identified Lugthart993 and consider its disclosure as a result.
TheOctober21, 2020IDS citeda total offive documentsincludinga NonFinal
Office Actionissued in U.S. App. No. 16/541,0047it he 6094 .(Exf i ce /
1002, 137139. T h e Offic8 Action included prior art rejectigiibased on a

singleprior art referencd.e., Lugthart993

Application/Control Number: 16/541,094 Page 3
Art Unit: 2633

(a)(1) the claimed invention was patented, described in a printed publication, or in public use,
on sale or otherwise available to the public before the effective filing date of the claimed
invention.

6. Claims 1-4, 14 and 15 are rejected under 35 U.S.C. 102(a)(1) as being

anticipated by Lugthart et al. (US 9,337,993).

Ex-2018,3
8. Claims 19-21 are rejected under 35 U.S.C. 103 as being unpatentable over
Lugthart et al. (US 9,337,993).

Ex-2018, 8

Moreover, Lugthart993 was the only reference cited irotlde ©@#ice Action:
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Application/Control No. Applicant(s)/Patent Under
16/541,094 Reexamination
Notice of References Cited . LAMetal
Examiner Art Unit
TED M WANG 2633 Page 1 0f 1
U.S. PATENT DOCUMENTS
* COumrDyO(l:::;:-e;J:bueTEfL Code M'&ﬂiv\’ Name CPC Classification US Classification
* A | US-9337993-B1 05-2016 Lugthart, Marcel Louis HO4L7/0054 7
B
c
D
E
F
G
H
I
J
K
L
M
FOREIGN PATENT DOCUMENTS
* c(,um?féﬁé’;ﬁ?ﬁr:'b“eTﬁﬁL Code MMYYYY Country Name CPC Classification
N
o]
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
U
\
w
X

A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20200831

Ex-2018,16
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Thus,because thé 0 ®D#lice Action was citedmongst five documenis the
October21, 2020 IDS and only applied Lugthart99®) excessive burdemould
have beemlaced on the Examiner in identifyiragd evaluatind.ugthart993.
Presentation othed 0 D#ice Actionin theOctober21, 2020 IDS therefore
reflects presentation augthart993(i.e., the only prior art reference applied in the
0094 Of f)i Indeedwould have been reasonable for the Examiner to
conclude that another examineros anal ys
pending application warrants separate aeration of Lugthart993.

Moreover, the manner in which the Examimeticated consideration of
references cited in th@ctober21, 2020 IDS further suggesssvareness of
Lugthart993. @ November2, 2020, the Examiner initialized eaahd everyone

of five references identified in tHéctober21, 2020I1DS:
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Application Number 16698935

Filing Date 2019-11-27
INFORMATION DISCLOSURE First Named Inventor ‘ Yifei DAI
STATEMENT BY APPLICANT AL Unit ]2883
( Not for submission under 37 CFR 1.99)

Examiner Name I Jordan, Andrew

Attorney Docket Number |20160_0038.NPUSOO

/AT/ 1 Ex Parte Quayle Action received March 11, 2020 for U.S. Application no. 16/539,910

/ax/ |2 Notice of Allowance received June 4, 2020 for U.S. Application no. 16/539,910

/AT/ |3 Restriction Requirement received May 1, 2020 for U.S. Application no. 16/541,094

/AT/ 4 Non Final Office Action received September 9, 2020 for U.S. Application no. 16/541,094

Notification of Reopening of Prosecution Due to Consideration of Information Disclosure Statement Filed After Mailing
/AT/ bf a Notice of Allowance received October 5, 2020 for U.S. Application no. 16/539,910

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE

Examiner Signature |I /ANDREW JORDAN/ (11/02/2020) |Date Considered ‘I

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ® Applicant is to place a check mark here if|
English language translation is attached.

Ex-1002, 166 (annotated)
There is no indication from the file history that the Examiner did not consider the
substance of the documents cited in@wtober 212020 IDS To suggest
otherwiseas Amphenol purports, runs contraryttie Advanced Bionics

framework reflecting fia commitment t
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evidence of record unAdessedBmoaits®e indead, er r o
as explained iglV.C.3,infra, Amphenol fails to demonstrate material error to
justify a lack of deferencetoh e Ex ami ner 6 glocemeatd ctedini on o
the October 212020 IDS.

Moreover, the file history demonstrates that@wtober 212020 IDS was
diligently submittedn relation to prosecution in goending applications
Applicant submittedhe October 212020 IDSafter already receiving a firtotice
of Allowanceon October 152020 (Ex1002, 107115), and after already
submitting another ID®n November27, 2019 (d., 6-8). Further,the notification
date of the GasGOpm@iR 0 2@, Acteon the 060914
issuedwithin the intervening time framef appl i cantdés first ||
November272 019) and t he Exami ner 0Qctobeily st No
2020) Ex-2018, 1. Despite this timingApplicantmade the Examiner aware of
t he 06094 Ofsik dagsef theNotica od Allowante being issued
Unlike EctoWorldwh i ch | mppdplciadendt Gis tacit refus
referencesim esponse t o t hte, & xtamehereac@dsi a &mtu e s
proactively to ensure the Examiner was made aware of documents potentially

material to patentabilityEcto World at7.

45



Case No. IPR2(20083%
Attorney Docket N059230-0006IP1

(2) Amphenob Allegations Regarding Lugthart993
Lack Legal Foundation

Amphenob s r e | 37 £€.F.R.€1.98(n)(13ndMPEP 609.05(afo
support its assertiaatL u gt har t 9 93 waesc onrodt 0 masd ea | isoof
To start, eitherexpressly suppothe broad proposition thatprior art reference
cited in an Office Action cited on an IDssibmissions not relevant to prior
consideration of the prior art reference underAtleanced BionicGamework.

Instead 37 C.F.R. 81.98(a)(Ayeproduced belowgpecifies theequirements

for thecontentof an IDS:

§1.98 Content of information disclosure statement.

Link to an amendment published at 89 FR 92008, Nov. 20, 2024.

(a) Any information disclosure statement filed under § 1.97 shall include the items listed in
paragraphs (a)(1) through (4) of this section.

(1) Alist of all patents, publications, applications, or other information submitted for
consideration by the Office. U.S. patents and U.S. patent application publications must be
listed in a section separately from citations of other documents. Each page of the list must
include:

(i) The application number of the application in which the information disclosure
statement is being submitted;

(ii) A column that provides a space, next to each document to be considered, for the
examiner's initials; and

(iii) A heading that clearly indicates that the list is an information disclosure statement.

Seehttps://www.ecfr.gov/current/tithd87/chaptei/subchapteid/part-1/subpart

B/subjectqroupECFR2896¢c671410fb75/sectidn98

Similarly, MPEP 609.05(apffers guidanceegarding recommended actions if a

patent examiner believasformation on an IDSubmissioris not compliant with
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37 CFR 1.97And37 CFR 1.98 Under these circumstanc®PEP 609.05(a)
providesthefollowing guidance:

The examiner should wrif@ot considereglon an information
disclosure statement where none of the information listed complies
with the requirements, e.g., the format requirements of 37 CFR
1.98(a)(1) are not met. If none of the information listed on a
PTO/SB/08 form is considered, a diagona¢ loriX o should also be
drawn across the form and the form made of record in the application
file. The examiner will inform applicant that the information has not
been considered and the reasons why by using faragpphs 6.49
through 6.49.10. If the improper citation appears as part of another
paper, e.g., an amendment, which may be properly entered and
considered, the portion of the paper which is proper for consideration

will be considered.

Again, there is no indication from the file histooyf t he @&hath8 pat ent
Examiner deemed thee 0 DHice Action to lack compliance witB7 C.F.R.

81.98(a)(1) The Examinegrlso providedo indication that thé 0 @#ice Action

was finot Ieased enithd gurdanckspecifiedMREP 609.05(a)As

notedin the previous sectigrthe Examinemsteadndicated the opposite by

initialing each of thdive referencesgited onthe October21, 2020IDS submission

This reflectsaffirmative consideration of thi@ 0 ®@#ice Action(and by

extensionlLugthart993 as the only prior art reference applied withinEy1002,
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166. Amp henol 6 st haltéitedagPthor the Office made Lugtha3
of-record plainly misapplies37 C.F.R. §1.98(a)(lgndMPEP 609.05(a)

Ecto Worldfurther confirms this pointInthis decision the Acting Director
clarifiedthat8§325( d) warrants consideration of
submitted to the Office during examination and any application information or
assistance regar di ngEctoWerld, at&T. 8h'sance of r
comports withrecognitionin Advanced Bionics h @he quéstion of whether
profferedart or arguments ahe same or substantially the sd@asg art or

argumentgpreviously presented to the Office igighly factual inquiry . ©

Advanced Bionigsat 7(emphasis added)
As explained in the previous section, thets, as reflected in tHie history
of t he 0derBoBstradhat tkerEkaminer could have reasonably identified
Lugthart993 based on the corresponding citation to the Office ActiOctober
21,2020 IDS submissionThe October21, 2020 IDSciteda total offive
referencesand thed 0 DHice Action applied Lugthart998sthe only prior art
reference. BX4002, 166see alsd=x-2018 16. ThisIDS submission isherefore
At he si ze ofhichii ¢ ympti acian  fl OBe ro0 HEctoWarld 25 r e
7 (fn 3). And, the IDS submission eso unlikethe IDSsubmission atssue in

Ecto World whi ch waesf ear einld0e0 Ol DS . ©
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C) ReliedUpon Prior Art Disclosureln Ground 1
(Lugthar706, Gorecki61j WerePreviously Presented
To The Office

(1) Amphenol &pgon Rslbsuresdrom
Lugthart706Are Nearly Identicato Lugthart7933

As discussed i8IV.C.2(b), supra Lugthart993waspreviously presented to
the Office in original examinaton hr ough ci tati on othet he 6
October21, 2020 IDS SeeEx-1002,166;see alsd=x-2018, 16

The disclosures dfugthart7/06é& ppl i ed i n Amphenol 6s |
Lugthart993 ardargely identical in terms of technical substance. More
importantly, every portion of thieugthar706disclosure that Amphenol cites to in
addressingfor instance, claim ik literally present, wordor-word in Lugthart993
These relieeclpon portions of.ugthart706nclude3:31-34, 6:6567, 7:8-27, 8:8
60, 9:10-55, 13:1357, 14:7-53, 15:4252, 15:5963, 16:11-20, 19:2-6, 22:1216,
231317, 23:5924:2 29:2328, 30:2355,33:3-8, and Figured A-1D, 2A, 6A.
SeePet.,19-35. And, as shown in the table below, each of these portions is

literally present ir_Lugthart933
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Amphenol éUponBisclosure (

From Lugthart706 (Ex-1005

Corresponding Disclosure in

Lugthart993 (Ex-2019

According to an additional aspect, a communication
device includes a host interface including at least two inputs
for receiving signals from a host device at a total data rate
of at least 40 Gbit/s. The communication device can further
include host-side analog-to-digital converter (ADC) cir-
cuitry configured to digitize the received signals to generate
at least two digital data channels each having a first data rate.
The device can also include a digital signal processor
configured to digitally condition the at least two digital data
channels and multi-level encode the at least two digital data
channels to generate a reduced number of one or more
multiplexed digital data channels that each have a second
data rate higher than the first data rate. The device may also
include line-side digital-to-analog converter (DAC) circuitry
configured to convert the multiplexed one or more digital
data channels into one or more differential output signals. In
addition, the device can include a line interface comprising
one or more differential outputs each configured to transmit
a corresponding one of the differential output signals onto
corresponding paired differential cables. The egress path
may be configured to deliver the one or more differential
output signals onto the paired differential cables such that
the line interface operates at a total data rate of at least 40
Gbit/s.
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According to an additional aspect, a communication device
includes a host interface including at least two inputs for
receiving signals from a host device at a total data rate of at
least 40 Gbit/s. The communication device can further 2
include host-side analog-to-digital converter (ADC) circuitry
configured to digitize the received signals to generate at least
two digital data channels each having a first data rate. The
device can also include a digital signal processor configured
to digitally condition the at least two digital data channels and
multi-level encode the at least two digital data channels to
generate a reduced number of one or more multiplexed digital
data channels that each have a second datarate higher than the
first data rate. The device may also include line-side digital-
to-analog converter (DAC) circuitry configured to convert the 35
multiplexed one or more digital data channels into one or
more differential output signals. In addition, the device can
include a line interface comprising one or more differential
outputs each configured to transmit a corresponding one of
the differential output signals onto corresponding paired dif-
ferential cables. The egress path may be configured to deliver
the one or more differential output signals onto the paired
differential cables such that the line interface operates at a
total data rate of at least 40 Gbit/s.
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65  Ahigh-speed communication link can include a cable and
a pair of transceivers provided at respective ends of the
cable. The cable can be implemented in a wide variety of

ways. For example, in certain configurations, the cable can
correspond to an electrical cable including one or more pairs
of differential micro coaxial cables or conductors. However,
other configurations are possible, such as implementations
in which the cable is implemented as an optical cable. 5
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A high-speed communication link can include a cable and

a pair of transceivers provided at respective ends of the cable.

The cable can be implemented in a wide variety of ways. For

example, in certain configurations, the cable can correspond

55 to an electrical cable including one or more pairs of differen-

tial micro coaxial cables or conductors. However, other con-

figurations are possible, such as implementations in which the
cable is implemented as an optical cable.
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In certain configurations, the transceivers can implement
a serializer/deserializer (SerDes) function. For example, in
certain implementations each transceiver can be a full
duplex multiplexer and re-timer capable of receiving mul-
tiple (e.g., 2, 4, or more) signals from a host via a host-side
interface. The transceiver multiplexes the received signals
for transmission via a line-side interface over the cable
utilizing a reduced number of channels. The multiplexing
reduces cabling cost and complexity, and can be achieved
via multi-level modulation encoding, for example. In one
non-limiting embodiment, each transceiver is capable of
receiving dual 20 Gbit/s non-return-to-zero (NRZ) signals
and multiplexing these signals into a single 40 Gbit/s signal
via four level pulse amplitude modulation (PAM-4) for
transmission over the cable.

The transceiver can also be configurable in different
operational modes. For instance, depending on the mode, the
transceiver can handle different numbers of host-side data
streams having variable data rates. In one embodiment, the
transceiver operates in a first operational mode to translate
two host-side 20 Gbit/s NRZ data streams into a single
PAM-4 40 Gbit/s stream on the line side, and vice versa. In
a second operational mode, the transceiver translates four
host-side 10 Gbps NRZ data streams into a single PAM-4 40

Ghbit/s stream on the line-side, and vice versa. Such flex- 3

ibility allows the transceiver to be employed in a variety of
different contexts, such as in both consumer and data center

—
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5

—
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In certain configurations, the transceivers can implement a
serializer/deserializer (SerDes) function. For example, in cer-
tain implementations each transceiver can be a full duplex
multiplexer and re-timer capable of receiving multiple (e.g.,
2,4, or more) signals from a host via a host-side interface. The
transceiver multiplexes the received signals for transmission
via a line-side interface over the cable utilizing a reduced
number of channels. The multiplexing reduces cabling cost
and complexity, and can be achieved via multi-level modula-

tion encoding, for example. In one non-limiting embodiment,
each transceiver is capable of receiving dual 20 Gbit/s non-
return-to-zero (NRZ) signals and multiplexing these signals
into a single 40 Gbit/s signal via four level pulse amplitude
modulation (PAM-4) for transmission over the cable.

The transceiver can also be configurable in different opera-
tional modes. For instance, depending on the mode, the trans-
ceiver can handle different numbers of host-side data streams
having variable data rates. In one embodiment, the transceiver
operates in a first operational mode to translate two host-side
20 Gbit/s NRZ data streams into a single PAM-4 40 Gbit/s
stream on the line side, and vice versa. In a second operational
mode, the transceiver translates four host-side 10 Gbps NRZ
data streams into a single PAM-4 40 Gbit/s stream on the
line-side, and vice versa. Such flexibility allows the trans-
ceiver to be employed in a variety of different contexts, such
as in both consumer and data center contexts.

contexts.
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The transceiver 10 of FIG. 1A illustrates one example of
a transceiver which can include one or more of the features
disclosed herein. However, the teachings herein are appli-
cable to other systems or apparatus, including, for example,
other configurations of transceivers.

As shown in FIG. 1A, the first and second transmit path
equalizers 11a, 115 include inputs that receive host side
transmit data (TX DATA) and outputs electrically connected
to inputs of the first and second transmit path CDR circuits
12a, 12b, respectively. The first and second transmit path
CDR circuits 12a, 125 further include outputs electrically
connected to inputs of the transmit path DSP 13. The
transmit path DAC 14 includes an input electrically con-
nected to an output of the transmit path DSP 13 and an
output that generates a line side transmit signal (TX). The
receive path equalizer 21 includes an input that receives a
line side receive signal (RX), and an output electrically

5 connected to an input of the receive path CDR circuit 22.

The receive path CDR circuit 22 further includes an output
electrically connected to an input of the receive path DSP 23.
The receive path DSP 23 further includes outputs electrically
connected to inputs of the first and second receive path
DACs 24a, 24b. The first and second receive path DACs
24a, 24b further include outputs that generate host side
receive data (RX DATA).
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The transceiver 10 of FIG. 1A illustrates one example of a
transceiver which can include one or more of the features
disclosed herein. However, the teachings herein are appli- 60
cable to other systems or apparatus, including, for example,
other configurations of transceivers.

As shown in FIG. 1A, the first and second transmit path
equalizers 11a, 115 include inputs that receive host side trans-
mit data (TX DATA) and outputs electrically connected to 65
inputs of the first and second transmit path CDR circuits 12a,
125, respectively. The first and second transmit path CDR

circuits 12a, 126 further include outputs electrically con-
nected to inputs of the transmit path DSP 13. The transmit
path DAC 14 includes an input electrically connected to an
output of the transmit path DSP 13 and an output that gener-

5 ates a line side transmit signal (TX). The receive path equal-
izer 21 includes an input that receives a line side receive
signal (RX), and an output electrically connected to an input
of the receive path CDR circuit 22. The receive path CDR
circuit 22 further includes an output electrically connected to

10 an input of the receive path DSP 23. The receive path DSP 23
further includes outputs electrically connected to inputs of the
first and second receive path DACs 24a, 24b. The first and
second receive path DACs 24a, 246 further include outputs
that eenerate host side receive data (RX DATA).
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The transceiver 10 can be used to support data transfer
between various electronic devices, such as computing

35 devices, storage devices, and/or peripheral devices. For
example, the transceiver 10 can communicate with one or
more additional transceivers using a wide variety of com-
munications interface standards, including, for example,
Thunderbolt Gen1/Gen2, USB 2.0/3.0, or IEEE 1394b.

40 In certain configurations, the transceiver 10 can imple-
ment a serializer/deserializer (SerDes) function or operation.
For example, in one embodiment, the transceiver 10 can
operate as a full duplex multiplexer and re-timer capable of
receiving multiple (for example, 2, 4, or more) signals from

45 a host via a host-side interface. Additionally, the transceiver
10 can multiplex the received host-side transmit signals for
transmission via a line-side interface over a cable utilizing a
reduced number of channels. The multiplexing reduces
cabling cost and complexity, and can be achieved, for

50 example, via multi-level modulation encoding. In one non-
limiting example, an egress/transmit path of the transceiver
10 is capable of receiving dual 20 Gbit/s non-return-to-zero
(NRZ) signals on the host side and multiplexing these
signals into a single 40 Gbit/s signal via four level pulse

55 amplitude modulation (PAM-4) for transmission to the line
side over the cable. Conversely, an ingress/receive path of
the transceiver in such an example is capable of receiving a
single 40 Gbit/'s PAM-4 signal on the line side and de-
multiplexing this signal into dual 20 Gbit/s NRZ signals for

60 communication to the host side.
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The transceiver 10 can be used to support data transfer
between various electronic devices, such as computing
devices, storage devices, and/or peripheral devices. For
example, the transceiver 10 can communicate with one or
more additional transceivers using a wide variety of commu-
nications interface standards, including, for example, Thun-
derbolt Genl/Gen2, USB 2.0/3.0, or IEEE 1394b.

In certain configurations, the transceiver 10 can implement
a serializer/deserializer (SerDes) function or operation. For
example, in one embodiment, the transceiver 10 can operate
as a full duplex multiplexer and re-timer capable of receiving
multiple (for example, 2, 4, or more) signals from a host via a
host-side interface. Additionally, the transceiver 10 can mul-
tiplex the received host-side transmit signals for transmission
via a line-side interface over a cable utilizing a reduced num-
ber of channels. The multiplexing reduces cabling cost and
complexity, and can be achieved, for example, via multi-level
modulation encoding. In one non-limiting example, an
egress/transmit path of the transceiver 10 is capable of receiv-
ing dual 20 Gbit/s non-return-to-zero (NRZ) signals on the
host side and multiplexing these signals into a single 40 Gbit/s
signal via four level pulse amplitude modulation (PAM-4) for
transmission to the line side over the cable. Conversely, an
ingress/receive path of the transceiver in such an example is
capable of receiving a single 40 Gbit/s PAM-4 signal on the
line side and de-multiplexing this signal into dual 20 Gbit/s
NRZ signals for communication to the host side.

The receive path equalizer 21 can be used to provide 10
signal equalization to compensate for transmission line
losses on the line side, and the first and second transmit path
equalizers 11a, 114 can be used to provide signal equaliza-
tion to compensate for transmission line losses on the host
side. For example, in certain implementations, an equalizer 15
can be used to compensate for high-frequency signal loss by
boosting high frequency components of a signal relative to
low frequency components of the signal, thereby improving
signal fidelity. In certain configurations, an equalizer can
also be used for balancing amplitude and/or frequency 20

60

The receive path equalizer 21 can be used to provide signal
equalization to compensate for transmission line losses on the
line side, and the first and second transmit path equalizers
11a, 115 can be used to provide signal equalization to com-
pensate for transmission line losses on the host side. For
example, in certain implementations, an equalizer can be
used to compensate for high-frequency signal loss by boost-
ing high frequency components of a signal relative to low
frequency components of the signal, thereby improving sig-
nal fidelity. In certain configurations, an equalizer can also be

characteristics associated with non-inverted and inverted
components of a differential signal. In one embodiment, the
transmit path equalizers 11a, 1156 and/or the receive path
equalizer 21 are implemented as continuous-time linear
equalizers (CTLEs).

The receive path CDR circuit 22 and the first and second
transmit CDR circuits 12a, 125 can be used to perform clock
and data recovery operations. For example, the receive path
CDR circuit 22 can receive a data stream from the receive
path equalizer 21, and can sample the data stream using a
sampling clock signal. Additionally, the receive path CDR
circuit 22 can control the sampling clock signal’s frequency
and phase to align the sampling clock signal relative to
transitions in the data stream. Similarly, the first and second
transmit path CDR circuits 124,125 can recover data in data
streams generated by the first and second transmit path
equalizers 11a, 115, respectively.

9:10-37

used for balancing amplitude and/or frequency characteris-
tics associated with non-inverted and inverted components of
a differential signal. In one embodiment, the transmit path
equalizers 11a, 115 and/or the receive path equalizer 21 are
implemented as continuous-time linear equalizers (CTLEs). 3
The receive path CDR circuit 22 and the first and second
transmit CDR circuits 12a, 125 can be used to perform clock
and data recovery operations. For example, the receive path
CDR circuit 22 can receive a data stream from the receive path
equalizer 21, and can sample the data stream using a sampling
clock signal. Additionally, the receive path CDR circuit 22
can control the sampling clock signal’s frequency and phase
to align the sampling clock signal relative to transitions in the
data stream. Similarly, the first and second transmit path CDR
circuits 124,125 can recover data in data streams generated by
the first and second transmit path equalizers 11a, 115, respec-
tively.
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