Exhibit B-3 to Citadel Securities’ Invalidity Contentions:
Invalidity of U.S. Patent No. 11,575.381 based on Altera

As described in the following claim chart, claims 1-4 and 10-12 of U.S. Patent No. 11,575,381 are invalid under 35 U.S.C. §§ 102
and/or 103 in view of the Altera® SyncE solution consisting of Altera’s Stratix® V FPGA interoperating with Silicon Labs’ 5345
jitter-attenuating phase-locked loop (PLL) (“Altera”).' Altera is prior art that is described in a printed publication, in public use, on
sale, or otherwise available to the public before the effective filing date of the 381 patent. In particular, Altera is a product that was
developed by Altera and Silicon Labs, as reflected in the documents referenced below.

Documents showing the operation of Altera include but are not limited to:

e Synchronous Ethernet Solutions with Altera FPGAs and Silicon Labs Jitter-Attenuating PLLs (“Altera White Paper™)
(CITADEL _HFT 0004708)

e Stratix V Device Handbook (“Stratix Handbook™) (CITADEL HFT 0004128)

e Any-Frequency, Any-Output Jitter-Attenuators/Clock Multiplies Si5345, Si5344, Si5342 Family Reference Manual (“Si5345
Reference Manual”) (CITADEL HFT 0002183)

e Altera Phase-Locked Loop (Altera PLL) IP Core User Guide, August 1, 2014 (CITADEL _HFT _0004049)

e Altera Low Latency Ethernet 10G MAC IP Core Migration Guidelines, May 4, 2015 (CITADEL _HFT 0004065)

e Transceiver Signal Integrity Development Kit, Stratix V GX Edition User Guide, July 2012 (CITADEL _HFT 0004076)

Citations to particular documents or passages are merely exemplary of where each limitation is found. Citadel Securities reserves the
right to rely on other documents or passages providing comparable evidence of how Altera alone or in combination with other prior art
and general knowledge renders the 381 patent claims invalid. Citadel Securities intends to offer expert testimony and opinions
establishing the general knowledge of a person of ordinary skill in the art, known design objectives, motivations to combine references
and elements within the general knowledge of a POSA, the state-of-the-art, how a POSA would understand the disclosures of the cited
prior art references, and any secondary considerations/objective indicia identified by HFT.

To the extent that Altera is found not to anticipate one or more of the claims of the *381 patent, those claims are obvious in view of
Altera alone or in combination with other prior art references, such as “A Low-Latency Library in FPGA Hardware for High-

! The analysis in this chart is based, in part, on HFT’s proposed claim constructions and the apparent claim scope required to support
HFT’s infringement contentions. Nothing in this chart should be interpreted as conceding that HFT’s claim constructions or
interpretation of claim scope are correct or supported by intrinsic or extrinsic evidence. Nor should this chart be interpreted as
conceding that claim terms are definite or that claim preambles are limiting.
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Frequency Trading (HFT)” by John W. Lockwood , and/or the general knowledge of a POSA and commonly understood design
objectives, including, inter alia, the desire to reduce delays associated with using clock-domain crossing operations by incorporating a
PLL external to an FPGA. Motivation to combine these references is provided in the references themselves. Citadel Securities’
Invalidity Contentions provide additional details regarding the motivation to combine Altera with these Lockwood and/or the general
knowledge of a POSA.

Citadel Securities also incorporates by reference the petition for institution of IPR IPR2026-00151 for additional details about how
claims 1-4 and 10-12 are rendered invalid by Altera.
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Claims

Exemplary Disclosures from the Prior Art

[1.preamble] A method for
processing a first serial data
stream, using a field
programmable gate array
system, to generate a second
serial data stream, wherein the

method comprises the steps
of:

To the extent the preamble is limiting, Altera discloses a method for processing a first serial data
stream to generate a second serial data stream using a field programmable gate-array system. See,

e.g.
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To the extent HFT contends that Altera fails to teach this limitation, this limitation would have been
obvious to a person of ordinary skill in the art based on this reference either alone or in combination
with the knowledge of one of ordinary skill in the art.

[1.a] receiving, by a
deserializer in a field-

Altera discloses receiving a clock signal by a deserializer. See, e.g.:
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Claims Exemplary Disclosures from the Prior Art

Deserializer

programmable array, a clock O
Figure 1. High-Level Example of a SyncE System Line Card Using Altera FPGA and Silicon Labs SyncE PLL D Serializer

signal;
Computational Circuitry
Phase Detector

Phase Controller
m‘ O Adjustable Oscillator

<«— First serial data stream

= Second serial data stream

<«—— First parallel data stream

- Second parallel data stream

<«— Clock signal
Receiver side clock signal
Second clock signal

Transmitter side clock signal

HFT Solutions, LLC, Ex. 2007
Citadel Securities LLC v. HFT Solutions, LLC, IPR2026-00151
Page 4 of 40




Exhibit B-3 to Citadel Securities’ Invalidity Contentions:

Invalidity of U.S. Patent No. 11.575.381 based on Altera

Claims

Exemplary Disclosures from the Prior Art
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To the extent HFT contends that Altera fails to teach this limitation, this limitation would have been
obvious to a person of ordinary skill in the art based on this reference either alone or in combination
with the knowledge of one of ordinary skill in the art.

[1.b] receiving, by the
deserializer, the first serial
data stream;

Altera discloses the transceiver of the FPGA receiving the first serial data. See, e.g.:
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Claims Exemplary Disclosures from the Prior Art
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To the extent HFT contends that Altera fails to teach this limitation, this limitation would have been
obvious to a person of ordinary skill in the art based on this reference either alone or in combination
with the knowledge of one of ordinary skill in the art.

[1.c] generating, by the
deserializer, a receiver side
clock signal;

Altera discloses generating, by the deserializer, a receiver side clock signal. For example, Altera
discloses a transceiver that contains clock recovery circuit, which generates the receiver side clock
signal (’381 patent at 10:56-58). See, e.g.:
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Claims

Exemplary Disclosures from the Prior Art
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Claims Exemplary Disclosures from the Prior Art
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To the extent HFT contends that Altera fails to teach this limitation, this limitation would have been
obvious to a person of ordinary skill in the art based on this reference either alone or in combination
with the knowledge of one of ordinary skill in the art.

[1.d] converting, by the
deserializer, the first serial
data stream into a first
plurality of parallel data
streams;

Altera discloses using the deserializer to convert the serial data stream into parallel data streams.

See, e.g.:
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Claims Exemplary Disclosures from the Prior Art
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To the extent HFT contends that Altera fails to teach this limitation, this limitation would have been
obvious to a person of ordinary skill in the art based on this reference either alone or in combination
with the knowledge of one of ordinary skill in the art.

[1.e] transmitting, from the Altera discloses transmitting the first plurality of parallel data streams from the deserializer to
deserializer to computational | computational circuitry in the field programmable gate array. See, e.g.:

circuitry in the field
programmable gate array, the
first plurality of parallel data
streams;
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Claims Exemplary Disclosures from the Prior Art
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To the extent HFT contends that Altera fails to teach this limitation, this limitation would have been
obvious to a person of ordinary skill in the art based on this reference either alone or in combination

with the knowledge of one of ordinary skill in the art.

[1.f] transmitting, from the
deserializer to a phase lock
loop of the field
programmable gate array
system that is not within the
field programmable gate
array, the receiver side clock
signal;

Altera discloses transmitting the receiver side clock signal from the deserializer to the phase lock
loop of a field programmable gate array system that is not within the field programmable gate array.

See, e.g.:
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Claims Exemplary Disclosures from the Prior Art
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To the extent HFT contends that Altera fails to teach this limitation, this limitation would have been
obvious to a person of ordinary skill in the art based on this reference either alone or in combination
with the knowledge of one of ordinary skill in the art.

[1.g] generating, using the Altera discloses generating a second clock signal using the phase-locked loop. See, e.g.:
phase lock loop, a second
clock signal,
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Claims

Exemplary Disclosures from the Prior Art
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To the extent HFT contends that Altera fails to teach this limitation, this limitation would have been
obvious to a person of ordinary skill in the art based on this reference either alone or in combination
with the knowledge of one of ordinary skill in the art.

[1.h] generating, within the
field programmable gate
array, a transmitter side clock
signal derived from the
second clock signal;

Altera discloses generating a transmitter side clock signal within the field programmable gate array.
See, e.g.:
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Claims

Exemplary Disclosures from the Prior Art
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To the extent HFT contends that Altera fails to teach this limitation, this limitation would have been
obvious to a person of ordinary skill in the art based on this reference either alone or in combination

with the knowledge of one of ordinary skill in the art.

[1.1]] performing, by the

computational circuitry, a set

of operations on at least a

portion of the first plurality of

parallel data streams to

Altera discloses using the computational circuitry to perform a set of operations on the first plurality

of parallel data streams. See, e.g.:
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Claims

Exemplary Disclosures from the Prior Art

generate a second plurality of
parallel data streams; and
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To the extent HFT contends that Altera fails to teach this limitation, this limitation would have been
obvious to a person of ordinary skill in the art based on this reference either alone or in combination
with the knowledge of one of ordinary skill in the art.

[1.j] transmitting, from the
field programmable gate array
system, the second serial data
stream, derived from the
second plurality of parallel
data streams,

Altera discloses transmitting, from the field programmable gate array system, the second serial data
stream, derived from the second plurality of parallel data streams. See, e.g.:
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To the extent HFT contends that Altera fails to teach this limitation, this limitation would have been
obvious to a person of ordinary skill in the art based on this reference either alone or in combination

with the knowledge of one of ordinary skill in the art.

[1.k] wherein said method
does not use clock domain
crossing operations that delay
processing of the first set of
parallel data streams.

Altera discloses a method that does not use clock domain crossing operations that delay processing
of the first set of parallel data streams. For example, as discussed in previous limitations, Altera uses

PLL(s). See, e.g.:
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Claims Exemplary Disclosures from the Prior Art
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Claims

Exemplary Disclosures from the Prior Art

Altera’s SyncE Reference Design

Figure 1 illustrates an Altera Stratix V FPGA SyncE reference design that consists of
multiple 1G/10Gb Ethernet media access control (MAC) and physical coding
sublayer (PCS) and physical medium attachment (PMA) (PHY) intellectual property
(IP) instances. These PHY IP cores recover the receiver (RX) clocks from their
respective 1G/10 Gbps Ethernet ports. The reference design selects one clock as a
master system clock based on the SyncE management software control and sends it to
an FPGA output. Under the standard, a SyncE clock system has only one primary
master clock traceable to a carrier atomic or GPS-driven PRC, similar to the clock
configuration of an SDH network. The FPGA core is filled with instances of a digital
noise-maker design to create a real world scenario for measuring the clock
parameters.

The Si5345 ITU-T G.8262 SyncE standard-compliant PLL from Silicon Labs then
attenuates the selected clock signal’s wander and jitter to within the SyncE
specification. This stabilized clock is used to feed the FPGA's serial transmitter (TX)
PLL in sync with the master Ethernet port’s clock frequency to realize a complete
synchronization loop. This reference design can support multiple reconfigurable
serial transceiver channels in SyncE mode at 1 Gbps or 10 Gbps line rate using
Altera’s Stratix V GX FPGA Transceiver Signal Integrity Development Kit. The design
can be modified to support 40Gb and 100Gb Ethernet MAC and PHY IP, and clocks as
well. For the Si5345 G.8262 synchronous Ethernet full compliance test results, refer to
the Si5345 Synchronous Ethernet G.8262 Compliance Test Results document on the
Silicon Labs website (www.silabs.com).

In addition to providing G.8262-compliant timing, the Si5345 PLL helps to minimize
system cost and complexity. The Si5345 requires no external VCXO, which keeps bill
of materials cost to a minimum. In addition, the Si5345 contains on-chip power supply
regulation, which allows it to be connected directly to switching power supplies with
no need for expensive power supply filtering to achieve high performance.

To the extent HFT contends that Altera fails to teach this limitation, this limitation would have been
obvious to a person of ordinary skill in the art based on this reference either alone or in combination
with the knowledge of one of ordinary skill in the art.
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Claims Exemplary Disclosures from the Prior Art
[2] The method of claim 1, A person of ordinary skill in the art would understand that when using Altera, the first serial data
wherein the first serial data stream can comprise market data, the second serial data stream can comprise order entry data, and

stream comprises market data, | the set of operations can be associated with a trading algorithm, as taught by Lockwood.
the second serial data stream
comprises order entry data, Altera at 2:
and the set of operations are
associated with a trading
algorithm.
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A person of ordinary skill in the art would have been motivated to combine Altera and Lockwood.
Specifically, a POSA would have been motivated to use Altera in high-frequency trading
applications as described in Lockwood to minimize latency. A POSA seeking to implement the
Altera FPGA for high-frequency trading would have a reasonable expectation of success because a
skilled artisan would recognize that the Altera FPGA’s programmable logic could be used to process
financial data in high-frequency trading.

[3] The method of claim 1,

wherein the first serial data
stream includes market data
and the second serial data

stream includes trading data.

A person of ordinary skill in the art would understand when using Altera the first serial data stream
can include market data and the second serial data stream can include trading data, as taught by
Lockwood.

Altera at 2:
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A person of ordinary skill in the art would have been motivated to combine Altera and Lockwood.
Specifically, a POSA would have been motivated to use Altera in high-frequency trading
applications as described in Lockwood to minimize latency. A POSA seeking to implement the
Altera FPGA for high-frequency trading would have a reasonable expectation of success because a
skilled artisan would recognize that the Altera FPGA’s programmable logic could be used to process
financial data in high-frequency trading.

[4] The method of claim 1,
wherein the set of operations
includes at least one of the
following:

(1) an arithmetic operation;
(11) a logical operation;

(ii1) a pipeline operation; and
(iv) a memory access
operation.

Altera discloses conducting arithmetic, logical, pipeline, and/or memory access operations. See, e.g.:

Altera at 1-2;
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Synchronous clock signals are required for proper operation of voice
communications, cellular wireless networks, passive optical networks (PONs), and a
variety of other time-critical networking applications. Traditional time division
multiplexed (TDM) telecom equipment—to support standards like Synchonous
Optical Networking (SONET) and Synchronous Digital Hierarchy (SDH)—operate
with synchronized clock signals. Nodes in these networks are synchronized to a
primary reference clock (PRC) or primary reference source (PRS) with long-term
frequency accuracy better than 1 part in 101

The PRS/PRC clocks in TDM networks are provided by highly accurate and stable
atomic clocks, or signals from the global positioning system (GPS). The clocks are then
distributed to all the nodes in the network over the same connections that transport

clients’ voice and data. The network nodes then synchronize their locally generated
clocks to the PRS/PRC clock.

Ethernet has become the network interface of choice in enterprise, metro, and some
core networks. Ethernet networks can be used to transport voice, data, and video at
high data rates for substantially lower equipment and service costs than traditional
networks. Large capital savings can be realized by using Ethernet for synchronizing
network nodes instead of using a more expensive specialized synchronous network.

The IEEE 802.3 Ethernet standard is not specified to accurately transfer a clock from
the transmitter to the receiver. To make synchronous operation possible on Ethernet
networks, the ITU-T G.8262 standard specifies Synchronous-Ethernet (SyncE). SyncE
is similar to SDH clock synchronization feature, but it runs over an Ethernet physical
link. For more information on SyncE, refer to the ITU-T G.8262 website
(www.itu.int/rec/ T-REC-G.8262).

This paper describes a multiple-port 1G/10 Gbps Ethernet SyncE synchronization
solution jointly developed by Altera and Silicon Labs, with a complete stable clock
loop.
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Altera and Silicon Labs have developed a high-performance SyncE solution based on
the two companies” products. A high-level system diagram is shown in Figure 1. This
solution consists of an Altera® SyncE reference design implementing up to ten 1G/10
Gbps Ethernet (1G/10GbE) ports in Altera’s Stratix® V FPGA interoperating with
Silicon Labs’ 5i5345 jitter-attenuating phase-locked loop (PLL) to provide a complete
SyncE clock recovery, clock selection, and synchronization sub-system. This solution
can be used in wireless or wireline networking equipment to realize an accurate
SyncE clock synchronization.

Stratix Handbook at 256:
This chapter describes the features of the logic array block (LAB) in the Stratix® V core fabric.

The LAB is composed of basic building blocks known as adaptive logic modules (ALMs) that you can
configure to implement logic functions, arithmetic functions, and register functions.

You can use half of the available LABs in the Stratix V devices as a memory LAB (MLAB).

The Quartus® II software and other supported third-party synthesis tools, in conjunction with parameter-
ized functions such as the library of parameterized modules (LPM), automatically choose the appropriate
mode for common functions such as counters, adders, subtractors, and arithmetic functions.

Stratix Handbook at 271:
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Types of Embedded Memory
The Stratix V devices contain two types of memory blocks:

« 20 Kb M20K blocks—blocks of dedicated memory resources. The M20K blocks are ideal for larger
memory arrays while still providing a large number of independent ports.

640 bit memory logic array blocks (MLABs)—enhanced memory blocks that are configured from dual-
purpose logic array blocks (LABs). The MLABs are ideal for wide and shallow memory arrays. The
MLAB:s are optimized for implementation of shift registers for digital signal processing (DSP) applica-
tions, wide shallow FIFO buffers, and filter delay lines. Each MLAB is made up of ten adaptive logic
modules (ALMs). In the Stratix V devices, you can configure these ALMs as ten 32 x 2 blocks, giving
you one 32 x 20 simple dual-port SRAM block per MLAB. You can also configure these ALMs as ten
64 x 1 blocks, giving you one 64 x 10 simple dual-port SRAM block per MLAB.

At a minimum, a person of ordinary skill in the art would have been motivated to combine Altera
and Lockwood. Specifically, a POSA would have been motivated to use Altera in high-frequency
trading applications as described in Lockwood to minimize latency. A POSA seeking to implement
the Altera FPGA for high-frequency trading would have a reasonable expectation of success because
a skilled artisan would recognize that the Altera FPGA’s programmable logic could be used to
process financial data in high-frequency trading.

“Traders employ a range of algorithms and heuristics to decide when and what to trade. These
approaches combine current market data with historical data and outputs from computational
models.” Lockwood at 1. For example, Lockwood described a number of different operations
performed within the computational circuitry of an FPGA including: an arithmetic operation (“net
position = (total long positions) — (total short positions)”); a logical operation (“If it is a Buy order
..., then...”); apipeline operation (“The breakup of 1usec total delay is 400ns (PHY+MAC,
high-speed serial receiver) + 200ns (parsing/ calculations) + 400ns (PHY+MAC, high-speed serial
transmitter).”); and memory access operation (“[D]ata is stored in fast on-chip memory and QDR-II
directly attached to the FPGA. This memory is accessed . . . when an order enters FPGA and the
table lookups and computation are performed directly in logic.”). Lockwood at 7.
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[10] the method of claim 1,
wherein the first plurality of
data streams and second
plurality of data streams
comprise one of the
following:

(1) eight (8) data streams

(11) ten (10) data streams

(ii1) sixteen (16) data streams
(iv twenty (20) data streams
(v) thirty-two (32) data
streams

(vi) forty (40) data streams
(vii) sixty-four (64) data
streams

(viii) eighty (80) data streams
(ix) one hundred twenty-eight
(128) data streams; and

(x) one hundred sixty (160)
data streams.

Altera discloses at least a configuration with ten ports (i.e., ten deserializers and ten serializers),
meaning there are 10 data streams. See:

Altera at 2:
Altera and Silicon Labs have developed a high-performance SyncE solution based on
the two companies” products. A high-level system diagram is shown in Figure 1. This
solution consists of an Altera® SyncE reference design implementing up to ten 1G/10
Gbps Ethernet (1G/10GbE) ports in Altera’s Stratix® V FPGA interoperating with
Silicon Labs’ 515345 jitter-attenuating phase-locked loop (PLL) to provide a complete
SyncE clock recovery, clock selection, and synchronization sub-system. This solution
can be used in wireless or wireline networking equipment to realize an accurate
SyncE clock synchronization.
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To the extent HFT contends that Altera fails to teach this limitation, this limitation would have been
obvious to a person of ordinary skill in the art based on this reference either alone or in combination
with the knowledge of one of ordinary skill in the art.
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[11] The method of claim 1,
wherein the transmitter side
clock signal and the receiver
side clock signal have the
same frequency and phase.

A person of ordinary skill in the art would understand that when using Altera, the transmitter-side
clock signal and receiver-side clock signal can have the same frequency and phase, as motivated by

Lockwood.

For instance, it would have been obvious to a skilled artisan to match the phase and frequency of
those clock signals, as it would reduce latency, and it would easily be implemented in Altera by

utilizing the S15345 PLL’s external feedback loop.
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Figure 21. Si5345 Zero Delay Mode Set-up

A person of ordinary skill in the art would have been motivated to combine Altera and Lockwood.
Specifically, a POSA would have been motivated to use Altera in high-frequency trading
applications as described in Lockwood to minimize latency. A POSA would have a reasonable
expectation that this minor modification to Altera would be successful. The modification utilizes
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capabilities already present in the Stratix FPGA and the Si5345 PLL and puts the Zero Delay Mode
to precisely the use it is meant for. S15345 Manual at 44 (“A zero delay mode is available for
applications that require fixed and consistent minimum delay between the selected input and
outputs.”).

[12] The method of claim 1,
wherein the transmitter side
clock signal and the receiver
side clock signal have the
same frequency and different
phases.

A person of ordinary skill in the art would understand that when using Altera, the transmitter-side
clock signal and receiver-side clock signal can have the same frequency and different phases, as
motivated by Lockwood.

For instance, it would have been obvious to a skilled artisan to match frequency but offset the phase
of those clock signals, and it would easily be implemented in Altera by utilizing the fPLL within the
FPGA.

Altera at 2:
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Stratix Handbook at 358 (“The programmable phase shift feature allows the PLLs to generate output
clocks with a fixed phase offset.”).
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A person of ordinary skill in the art would have been motivated to combine Altera and Lockwood.
Specifically, a POSA would have been motivated to use Altera in high-frequency trading
applications as described in Lockwood to minimize latency. A POSA would have a reasonable
expectation that this minor modification to Altera would be successful. The modification utilizes
capabilities already present in the Stratix FPGA and the Si5345 PLL.
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