IN THE UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF TEXAS
MARSHALL DIVISION

NETLIST, INC. )
)
Plaintiff, )
)
V. )
)
SAMSUNG ELECTRONICS CO., LTD., )
SAMSUNG ELECTRONICS AMERICA, )

INC., SAMSUNG SEMICONDUCTOR, )  Civil Action No. 2:21-CV-463-JRG
INC. )

) JURY TRIAL DEMANDED
Defendants. )
)
)
)
)
)
FIRST AMENDED COMPLAINT
1. Plaintiff Netlist, Inc. (“Netlist”), by its undersigned counsel, for its First Amended

Complaint against defendants Samsung Electronics Co., Ltd. (“SEC”), Samsung Electronics
America, Inc. (“SEA”), and Samsung Semiconductor, Inc. (“SSI”) (collectively, “Samsung” or
“Defendants”), states as follows, with knowledge as to its own acts, and on information and belief
as to the acts of others:

2. Netlist filed its initial complaint against Defendants on December 20, 2021. Dkt.
1 (“Initial Complaint”). 1In its Initial Complaint, Netlist presented allegations regarding
Defendants’ infringement of three of Netlist’s patents: U.S. Patent Nos. 10,860,506 (the “’506
Patent,” Ex. 1), 10,949,339 (the “’339 Patent,” Ex. 2), and 11,016,918 (the “’918 Patent,” Ex. 3).
Netlist also indicated its intent to assert then pending U.S. Pat. No. 11,232,054 (the “’054 Patent,”

Ex. 4) upon issuance. On December 28, 2021, Defendants filed an unopposed motion confirming



the parties’ agreement to waive service for SEC, and set the deadline for Defendants’ answer to
the Initial Complaint as April 12, 2022. Dkt. 10. Defendants collectively filed an answer on April
12, 2022 (Dkt. 16) without moving to dismiss the Initial Complaint. Netlist now enters its First
Amended Complaint as a matter of course pursuant to Fed. R. Civ. Proc., Rule 15(a)(1)(B).

3. Upon the entry of this First Amended Complaint, this action now involves six of
Netlist’s patents: the *506 Patent, the *339 Patent, the 918 Patent, the *054 Patent, and U.S. Patent
Nos. 8,787,060 (the “’060 Patent,” Ex. 5), and 9,318,160 (the “’160 Patent,” Ex. 6) (collectively,
the “Patents-in-Suit”).

. THE PARTIES

4. Plaintiff Netlist is a corporation organized and existing under the laws of the State
of Delaware, having a principal place of business at 111 Academy Drive, Suite 100, Irvine, CA
92617.

5. On information and belief, SEC is a corporation organized and existing under the
laws of the Republic of Korea, with its principal place of business at 129 Samsung-ro, Yeongtong-
gu, Suwon, Gyeonggi, 16677, Republic of Korea. On information and belief, SEC is the
worldwide parent corporation for SEA and SSI, and is responsible for the infringing activities
identified in this First Amended Complaint. On information and belief, SEC’s Device Solutions
division is involved in the design, manufacture, use, offering for sale and/or sales of certain
semiconductor products, including the Accused Instrumentalities as defined below. On
information and belief, SEC is also involved in the design, manufacture, and provision of products
sold by SEA.

6. On information and belief, SEA is a corporation organized and existing under the
laws of the State of New York. On information and belief, SEA, collectively with SEC, operates

the Device Solutions division, which is involved in the design, manufacture, use, offering for sale



and/or sales of certain semiconductor products, including the Accused Instrumentalities as defined
below. Defendant SEA maintains facilities at 6625 Excellence Way, Plano, Texas 75023. SEA
may be served with process through its registered agent for service in Texas: CT Corporation
System, 1999 Bryan Street, Suite 900, Dallas, Texas 75201. SEA is a wholly owned subsidiary of
SEC.

7. On information and belief, SSI is a corporation organized and existing under the
laws of the State of California. On information and belief, SSI, collectively with SEC, operates
the Device Solutions division, which is involved in the design, manufacture, use, offering for sale
and/or sales of certain semiconductor products, including the Accused Instrumentalities as defined
below. On information and belief, Defendant SSI maintains facilities at 6625 Excellence Way,
Plano, Texas 75023. Defendant SSI may be served with process through its registered agent
National Registered Agents, Inc., 1999 Bryan St., Ste. 900, Dallas, TX 75201-3136. On
information and belief, SSI is a wholly owned subsidiary of SEA.

8. On information and belief, Defendants have used, sold, or offered to sell products
and services, including the Accused Instrumentalities, in this judicial district.

1. JURISDICTION AND VENUE

9. Subject matter jurisdiction is based on 28 U.S.C. 8§ 1338, in that this action arises
under federal statute, the patent laws of the United States (35 U.S.C. 88 1, et seq.).

10.  Each Defendant is subject to this Court’s personal jurisdiction consistent with the
principles of due process and/or the Texas Long Arm Statute.

11.  Personal jurisdiction exists generally over the Defendants because each Defendant
has sufficient minimum contacts and/or has engaged in continuous and systematic activities in the
forum as a result of business conducted within the State of Texas and the Eastern District of Texas.

Personal jurisdiction also exists over each Defendant because each, directly or through



subsidiaries, makes, uses, sells, offers for sale, imports, advertises, makes available, and/or
markets products within the State of Texas and the Eastern District of Texas that infringe one or
more claims of the Patents-in-Suit. Further, on information and belief, Defendants have placed or
contributed to placing infringing products into the stream of commerce knowing or understanding
that such products would be sold and used in the United States, including in this District.

12. Venue is proper in this Court pursuant to 28 U.S.C. 88§ 1391(b) and (c) and/or
1400(b). For example, SEC maintains a regular and established place of business in this judicial
district at 6625 Excellence Way, Plano, Texas 75023 and has committed acts of infringement in
this judicial district. As another example, SEA maintains a regular and established place of
business in this judicial district at 6625 Excellence Way, Plano, Texas 75023 and has committed
acts of infringement in this judicial district. Venue is also proper for SSI because it maintains a
regular and established place of business in this judicial district at 6625 Excellence Way, Plano,
Texas 75023 and has committed acts of infringement in this judicial district.

13. Defendants have not contested proper venue in this District. See, e.g., Answer at |
10, Arbor Global Strategies LLC v. Samsung Elecs. Co., Ltd., No. 2:19-cv-333, Dkt. 43 (E.D. Tex.
Apr. 27, 2020); Answer at 1 29, Acorn Semi, LLC v. Samsung Elecs. Co., Ltd., No. 2:19-cv-347,
Dkt. 14 (E.D. Tex. Feb. 12, 2020).

1.  EACTUAL ALLEGATIONS

Background
14.  Since its founding in 2000, Netlist has been a leading innovator in high-
performance memory module technologies. Netlist designs and manufactures a wide variety of
high-performance products for the cloud computing, virtualization and high-performance

computing markets. Netlist’s technology enables users to derive useful information from vast



amounts of data in a shorter period of time. These capabilities will become increasingly valuable
as the volume of data continues to dramatically increase.

15. Netlist has a long history of being the first to market with disruptive new products
such as the first load-reduced dual in-line memory module (“LR-DIMM”), HyperCloud®, based
on Netlist’s distributed buffer architecture later adopted by the industry for DDR4 LRDIMM.
Netlist was also the first to bring NAND flash to the memory channel with its NVvault®
NVDIMM. These innovative products built on Netlist’s early pioneering work in areas such as
embedding passives into printed circuit boards to free up board real estate, doubling densities via
quad-rank double data rate (DDR) technology, and other off-chip technology advances that result
in improved performance and lower costs compared to conventional memory.

16. In many commercial products, a memory module is a printed circuit board that
contains, among other components, a plurality of individual memory devices (such as DRAMS).
The memory devices are typically arranged in “ranks,” which are accessible by a processor or
memory controller of the host system. A memory module is typically installed into a memory slot
on a computer motherboard.

17. Memory modules are designed for, among other things, use in servers such as those
supporting cloud-based computing and other data-intensive applications. The structure, function,
and operation of memory modules is defined, specified, and standardized by the JEDEC Solid
State Technology Association (“JEDEC”), the standard-setting body for the microelectronics
industry. Memory modules are typically characterized by, among other things, the generation of
DRAM on the module (e.g., DDR5, DDR4, DDR3) and the type of module (e.g., RDIMM,

LRDIMM).



The Asserted Netlist Patents

The ’°506 Patent

18.  The ’506 Patent is entitled “Memory Module With Timing-Controlled Data
Buffering.” Netlist owns the *506 Patent by assignment from the listed inventors Hyun Lee and
Jayesh R. Bhakta. The *506 Patent was filed as Application No. 16/391,151 on April 22, 2019,
issued as a patent on December 8, 2020, and claims priority to, among others, a utility application
filed on July 27, 2013 (No. 13/952,599) and a provisional application filed on July 27, 2012 (No.
61/676,883).

19. Samsung had knowledge of the *506 Patent no later than August 2, 2021 via its
access to Netlist’s patent portfolio docket. Samsung has also gained knowledge of the 506 Patent
via the Initial Complaint filed on December 20, 2021.

20. As described in the 506 Patent, in conventional memory modules, the “distribution
of control signals and a control clock signal in the memory module is subject to strict constraints”
to ensure that memory devices on the memory module can be properly accessed. Ex. 1 at 2:16-
17. For example, in some conventional memory modules, “control wires are routed so there is an
equal length to each memory component, in order to eliminate variation of the timing of the control
signals and the control clock signal between different memory devices in the memory modules.”
Id. at 2:20-24. But as noted in the 506 Patent, “[t]he balancing of the length of the wires to each
memory devices compromises system performance, limits the number of memory devices, and
complicates their connections.” 1d. at 2:24-27. In yet other conventional memory systems, the
memory controller includes mechanisms such as read or write leveling for compensating for
unbalanced wire lengths on the memory module. Id. at 2:30-32. However, with increasing

memory operating speed and memory density “such leveling mechanisms are also insufficient to



ensure proper timing of the control and/or data signals received and/or transmitted by the memory
modules.” 1d. at 2:32-36.

21.  The ’506 Patent discloses a memory module operable in a memory system with a
memory controller that includes memory devices, a module control circuit, and a plurality of buffer
circuits coupled between respective sets of data signal lines in a data bus and respective sets of the
memory devices. As summarized in the Abstract, “[e]ach respective buffer circuit is configured
to receive the module control signals and the module clock signal, and to buffer a respective set of
data signals in response to the module control signals and the module clock signal. Each respective
buffer circuit includes a delay circuit configured to delay the respective set of data signals by an
amount determined based on at least one of the module control signals.” 1d., Abstract.

22.  The buffer circuits (118, highlighted below) are associated with respective groups
of memory devices and are distributed across the memory module at positions corresponding to

the respective groups of memory devices as illustrated in the exemplary configuration of Figure

2A.
210 110
114
130-1 2 — = : - \\
— \
a¥ L ¥-1 |
& My My M, M
130-i
—
i Y-
M, M, M M
120

; |
Module Control 116

220

=] Y-li+1)

Moy M. i M1z M,.14

FIG. 2A




23.  However, because the buffer circuits—or “isolation devices”—are distributed
across the memory module, at high speeds of operation, the same set of module control signals
sent by the module control circuit in the module may reach different buffer circuits at different
times across one cycle of the system clock. Id. at 9:51-62 (“Because the isolation devices 118 are
distributed across the memory module 110, during high speed operations, it may take more than
one clock cycle time of the system clock MCK for the module control signals to travel along the
module control signals lines 230 from the module control device 116 to the farthest positioned
isolation devices 118, such as isolation device ID-1 and isolation device ID-(n—1) in the exemplary
configuration shown in FIG. 2.”). The ’506 Patent discloses an embodiment wherein “each
isolation devices includes signal alignment circuits that determine, during a write operation, a time
interval between a time when one or more module control signals are received from the module
control circuit 116 and a time when a write strobe or write data signal is received from the MCH
101. This time interval is used during a subsequent read operation to time the transmission of read
data to the MCH 101, such that the read data follows a read command by a read latency value
associated with the system 100.” Id. at 10:11-21.

The ’339 Patent

24, The 339 Patent is entitled “Memory Module With Controlled Byte-Wise Buffers.”
Netlist owns the 339 Patent by assignment from the listed inventors Hyun Lee and Jayesh R.
Bhakta. The ’339 Patent was filed as Application No. 15/470,856 on March 27, 2017, issued as a
patent on March 16, 2021, and claims priority to U.S. Patent Application No. 12/504,131 filed on
July 16, 2009, U.S. Patent Application No. 12/761,179 filed on April 15, 2010 and U.S.

Application No. 13/970,606 filed on August 20, 2013.



25.  Samsung had knowledge of the ’339 Patent no later than August 2, 2021 via its
access to Netlist’s patent portfolio docket. Samsung has also gained knowledge of the *339 Patent
via the Initial Complaint filed on December 20, 2021.

26. As described in the *339 Patent, in optimizing performance of memory subsystems
(e.g. memory modules) “consideration is always given to memory density, power dissipation (or
thermal dissipation, speed, and cost.” Ex. 2 at 2:5-7. The ’339 Patent further explains that
“[glenerally, these attributes are not orthogonal to each other, meaning that optimizing one
attribute may detrimentally affect another attribute. For example, increasing memory density
typically causes higher power dissipation, slower operational speed, and higher costs.” Id. at 2:7-
12. The 339 Patent is generally directed to a memory module optimized to reduce the load
experienced by a system memory controller via the use of configurable data transmission circuits.

27. The ’339 Patent discloses a memory module configured to communicate with a
memory controller that includes DDR DRAM devices arranged in multiple ranks each of the same
width as the memory module, and a module controller configured to receive and register input
control signals for a read or write operation from the memory controller and to output registered
address and control signals. As summarized in the Abstract, “[t]he registered address and control
signals selects one of the multiple ranks to perform the read or write operation. The module
controller further outputs a set of module control signals in response to the input address and
control signals. The memory module further comprises a plurality of byte-wise buffers controlled
by the set of module control signals to actively drive respective byte-wise sections of each data
signal associated with the read or write operation between the memory controller and the selected
rank.” Id., Abstract.

28. Figure 3A illustrates an example of a memory subsystem consistent with

embodiments disclosed in the *339 Patent.
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29.  As shown above, Figure 3A depicts a memory subsystem 400 including memory
modules 402 comprising memory devices 412, data transmission circuits 416 (highlighted above),
and module control circuits 430. The data transmission circuits 416 operate to reduce the load
experienced by the memory controller 420 to improve performance of a read or write operation.
Id. at 17:14-44 (“Referring again to FIG. 3A, when the memory controller 420 executes read or
write operations, each specific operation is targeted to a specific one of the ranks A, B, C, and D
of a specific memory module 402. The data transmission circuit 416 on the specifically targeted
one of the memory modules 402 functions as a bidirectional repeater/multiplexor, such that it
drives the data signal when connecting from the system memory controller 420 to the memory
devices 412. The other data transmission circuits 416 on the remaining memory modules 402 are
disabled for the specific operation. . . . Thus, the memory controller 420, when there are four four-
rank memory modules, sees four load-reducing switching circuit loads, instead of sixteen memory
device loads. The reduced load on the memory controller 420 enhances the performance and

reduces the power requirements of the memory system . . ..”). In certain embodiments, “the data

-10 -



transmission circuit 416 comprises or functions as a byte-wise buffer. In certain such
embodiments, each of the one or more data transmission circuits 416 has the same bit width as
does the associated memory devices 412 per rank to which the data transmission circuit 416 is
operatively coupled.” Id. at 13:31-36.

The ’918 Patent

30. The ’918 Patent is entitled “Flash-DRAM Hybrid Memory Module.” Netlist owns
the *918 Patent by assignment from the listed inventors Chi-She Chen, Jeffrey C. Solomon, Scott
H. Milton, and Jayesh Bhakta. The ’918 Patent was filed as Application No. 17/138,766 on
December 30, 2020, issued as a patent on May 25, 2021, and claims priority to, among others, U.S.
Application No. 13,559,476 filed on July 26, 2012; U.S. Application No. 12/240,916 filed on
September 29, 2008; U.S. Application No. 12/131,873 filed on June 2, 2008; as well as to two
provisional applications, filed on June 1, 2007 (No. 60/941,586) and July 28, 2011 (No.
61/512,871).

31.  Samsung had knowledge of the 918 Patent no later than August 2, 2021 via its
access to Netlist’s patent portfolio docket via notice of U.S. Patent Application No. 12/240,916
and U.S. Patent Application No. 12/131,873 on August 2, 2021. Samsung has also gained
knowledge of the 918 Patent via the Initial Complaint filed on December 20, 2021.

32.  As summarized in the Abstract, the 918 Patent discloses a memory module that
includes a printed circuit board with an interface that couples it to a host system for provision of
power, data, address and control signals, and additionally features “[f]irst, second, and third buck
converters [that] receive a pre-regulated input voltage and produce first, second and third regulated
voltages. A converter circuit reduces the pre-regulated input voltage to provide a fourth regulated
voltage. Synchronous dynamic random access memory (SDRAM) devices are coupled to one or

more regulated voltages of the first, second, third and fourth regulated voltages, and a voltage
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monitor circuit monitors an input voltage and produces a signal in response to the input voltage
having a voltage amplitude that is greater than a threshold voltage.” EX. 3, Abstract.
33.  The 918 Patent discloses, inter alia, a power module that provides power to various

components of the memory system as depicted in Figure 16, shown below.
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34.  The ’918 Patent explains that “[t]he power module 1100 provides a plurality of
voltages to the memory system 1010 comprising non-volatile and volatile memory subsystems
1030, 1040. The plurality of voltages comprises at least a first voltage 1102 and a second voltage
1104. The power module 1100 comprises an input 1106 providing a third voltage 1108 to the
power module 1100 and a voltage conversion element 1120 configured to provide the second
voltage 1104 to the memory system 1010. The power module 1100 further comprises a first power
element 1130 configured to selectively provide a fourth voltage 1110 to the conversion element
1120. In certain embodiments, the first power element 1130 comprises a pulse-width modulation
power controller.” Id. at 28:3-15. “The conversion element 1120 can comprise one or more buck

converters and/or one or more buck-boost converters.” 1d. at 29:18-19.

-12 -



35.  This design represents a fundamental departure from prior generations of DDR
modules for which the voltage regulation was provided by power management units located on
motherboards, external to the DDR modules. In contrast, the 918 Patent (as well as its
continuation, the 054 Patent, discussed below), moves the voltage regulation and many other
power management functions into the DDR modules themselves, therefore allowing for more
precise and accurate regulation of voltages and more efficient power management.

36.  The inventions of the 918 Patent provide for the effective operation of DDR5
memory modules, by enabling, among other benefits, greater power efficiency than previous
generations of DDR technology. The DDRS5 standard is characterized by the use of an on-module
power management system. Samsung itself notes “[t]he on-DIMM PMIC further boosts power
management efficiency and power supply stability.” Ex. 12 at 5.

The ’054 Patent

37. The ’054 Patent is entitled “Flash-DRAM Hybrid Memory Module.” Netlist owns
the *054 Patent by assignment from the listed inventors Chi-She Chen, Jeffrey C. Solomon, Scott
H. Milton, and Jayesh Bhakta. The 054 Patent was filed as Application No. 17/328,019 on May
24, 2021, issued as a patent on January 25, 2022, and claims priority to, among others, U.S.
Application No. 13,559,476 filed on July 26, 2012; U.S. Application No. 12/240,916 filed on
September 29, 2008; U.S. Application No. 12/131,873 filed on June 2, 2008; as well as to two
provisional applications, filed on June 1, 2007 (No. 60/941,586) and July 28, 2011 (No.
61/512,871).

38. Samsung has had knowledge of the application leading to the *054 Patent no later
than December 20, 2021, and the patent itself no later than January 25, 2022.

39.  As summarized in the Abstract, the 054 Patent discloses a memory module that

includes a printed circuit board with an interface that couples it to a host system for provision of
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power, data, address and control signals, and additionally features “[f]irst, second, and third buck
converters [that] receive a pre-regulated input voltage and produce first, second and third regulated
voltages. A converter circuit reduces the pre-regulated input voltage to provide a fourth regulated
voltage. Synchronous dynamic random access memory (SDRAM) devices are coupled to one or
more regulated voltages of the first, second, third and fourth regulated voltages, and a voltage
monitor circuit monitors an input voltage and produces a signal in response to the input voltage
having a voltage amplitude that is greater than a threshold voltage.” Ex. 4, Abstract.

40.  The ’054 Patent discloses, inter alia, a power module that provides power to various

components of the memory system as depicted in Figure 16, shown below.
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41. Like the inventions of the 918 Patent, the inventions of the 054 Patent provide for
the effective operation of DDR5 memory modules, by enabling, among other benefits, greater

power efficiency than previous generations of DDR technology. See supra {1 35-36.
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The ’060 and °160 Patents

42.  The ’060 Patent is entitled “Method and Apparatus for Optimizing Driver Load in
a Memory Package.” Netlist owns the 060 Patent by assignment from listed inventor Hyun Lee.
The *060 Patent was filed as Application No. 13/288,850 on November 3, 2011, issued as a patent
on July 22, 2014, and claims priority to a provisional application filed on November 3, 2010 (No.
61/409,893).

43. The *160 Patent is a continuation of the ‘060 patent and is entitled “Memory
Package with Optimized Driver Load and Method of Operation.” Netlist owns the *160 Patent by
assignment from listed inventor Hyun Lee. The ’160 Patent was filed as Application No.
14/337,168 on July 21, 2014, issued as a patent on April 19, 2016, and claims priority to, among
others, a utility application filed on November 3, 2011 (No. 13/288,850, which issued as the ‘060
patent) and a provisional application filed on November 3, 2010 (No. 61/409,893).

44, Samsung had knowledge of the 060 and *160 Patents no later than August 2, 2021
via its access to Netlist’s patent portfolio docket. Samsung also has knowledge of the two patents
as of the filing of this First Amended Complaint.

45.  The *060 and *160 Patents disclose systems and methods for optimizing a load in a
memory package featuring a control die, array dies, and numerous die interconnects. In contrast
to traditional DDR modules in which different DRAM devices are packaged individually and then
assembled on a common printed circuit boards, the inventions of the 060 and *160 Patents are
directed to DDR modules each having multiple vertically stacked DRAM devices interconnected
to a common control circuit, all packaged in a same package.

46. For example, as summarized in the Abstract, the memory package features at least
two die interconnects, where “[t]he first die interconnect is in electrical communication with a data

port of a first array die and a data port of a second array die and not in electrical communication
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with data ports of a third array die. The second die interconnect is in electrical communication
with a data port of the third array die and not in electrical communication with data ports of the
first array die and the second array die.” EX. 5, Abstract; Ex. 6, Abstract. The memory package’s
control die includes “a first data conduit configured to transmit a data signal to the first die
interconnect and not to the second die interconnect, and at least a second data conduit configured
to transmit the data signal to the second die interconnect and not to the first die interconnect.” 1d.

47.  The ’060 and *160 Patents explain that in conventional memory packages, the die
interconnects are in communication with each of the array dies, which disadvantageously increases
the load on the data conduit. Ex. 5, at 11:32-40. To address this problem, the 060 and *160
Patents disclose memory packages with multiple die interconnects in electrical communication

with some, but not all of the array dies, as illustrated below. Id. at 5:46-6:36.
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48. As the 060 and 160 Patents explain, in the disclosed memory packages “[e]ach

of these die interconnects 320 may be coupled to, or in electrical communication with at least one
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port of at least one of the array dies 310. As with the memory package 200, in certain embodiments,
at least one of the die interconnects 320 is in electrical communication with at least one port from
each of at least two array dies 310 without being in electrical communication with a port from at
least one array die 310, which may be in electrical communication with a different die interconnect
320. Id. at 5:54-62 (emphasis added). This enables the memory packages to be designed with
smaller form factor in mind, and lowers power consumption. See id. at 7:22-8:62.

Samsung’s Infringing Activities

49.  Samsung is a global technology company and one of the largest manufacturers of
semiconductor memory products such as DRAM, NAND Flash, and MCP (Multi-Chip Package)
such as high-bandwidth memories (“HBM”). Samsung develops, manufactures, sells, offers to
sell, and imports into the United States memory components and memory modules designed for,
among other things, use in servers such as those supporting cloud-based computing and other data-
intensive applications.

50.  Samsung and Netlist were initially partners under a 2015 Joint Development and
License Agreement (“JDLA”), which granted Samsung a 5-year paid-up license to Netlist’s patents
“having an effective first filing date on or prior to” November 12, 2020. See Netlist Inc. v. Samsung
Elecs. Co., Ltd., No. 20-cv-993, Dkt. 186 at 20-21 (C.D. Cal. Oct. 14, 2021). On information and
belief, Samsung used Netlist’s technologies to develop products both in the mature markets such
as DDR4 memory modules and the emerging market for new generations of DRAM technologies,
including DDR5 and HBMs. Under the JDLA, Samsung was obligated to supply Netlist certain
memory products at competitive prices. Samsung, however, did not honor its promises and
repeatedly failed to fulfill Netlist’s product orders. As a result, Netlist terminated the JDLA on
July 15, 2020, which termination was found effective by a federal district court in the Central

District of California on October 14, 2021. Id.
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51.  On February 15, 2022 the Central District Court entered judgement in favor of
Netlist on all three of its contract claims. See Netlist Inc. v. Samsung Elecs. Co., Ltd., No. 20-cv-
993, Dkt. 306 (C.D. Cal. Feb. 15, 2022).

52. In entering judgement in favor of Netlist on all its claims, Judge Scarsi stated
explicitly that “Netlist terminated the JDLA pursuant to JDLA § 13.2, and Samsung’s licenses and
rights under the JDLA have ceased.” Id. at 2.

53.  Following the entry of Judgment in the Central District, Defendants responded to
Netlist’s Initial Complaint in this action by submitting themselves to the jurisdiction of this Court
via answer. See Dkt. 16.

DDR4 Memory Modules

54.  Oninformation and belief, Samsung makes, uses, sells, offers to sell, and/or imports
within this District and elsewhere in the United States, without authority, infringing DDR4
LRDIMMs, DDR5 LRDIMMs, DDR5 RDIMMs, DDR5 SODIMMSs, DDR5 UDIMMs, HBM?2
and HBMZ2E products, and other products that have materially the same structures and designs in
relevant parts (the “Accused Instrumentalities”).

55.  The accused DDR4 LRDIMMs include, without limitation, any Samsung DDR4
LRDIMM products made, sold, offered for sale, used and/or imported into the United States by
Samsung. By way of non-limiting example, the accused DDR4 LRDIMMSs products include
Samsung products having the following part numbers: M386A4K40BB0-CRC,
M386A8K40BM1-CRC, M386A8K40BM2-CTD, M386A8K40BMB-CRC, M386A8K40CM2-
CRC, M386A8K40CM2-CTD, M386A8K40CM2-CVF, M386A8K40DM2-CTD,
M386A8K40DM2-CVF, M386A8K40DM2-CWE, M386AAG40AM3-CWE,
M386AAG40MM2-CVF, M386AAG40MMB-CVF, M386AAK40B40-CUC, M386AAK40B40-

CWD, MB386ABG40M50-CYF, M386ABG40M51-CAE, M386ABG40M5B-CYF.  Further
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examples of Samsung’s DDR4 LRDIMM products can be found via Samsung’s module-selector
web page. See Module: Memory Modules For Extensive Use, Samsung, available at

https://www.samsung.com/semiconductor/dram/module.

DDR5 Memory Modules

56.  The accused DDRS5 products include, without limitation, any Samsung DDR5
products made, sold, offered for sale, used and/or imported into the United States by Samsung. By
way of non-limiting example, the accused DDRS5 products include Samsung products having the
following part numbers: M323R2GA3BB0-CQKOD, M321R8GAOBBO0-CQK,
M321R4GA0BBO0-CQKEG, and M323R2GA3BB0-CQKOD.

57.  As further example, the Accused Instrumentalities include, without limitation, any
DDR5 products made, sold, offered for sale, used and/or imported into the United States by
Samsung, including those modules utilizing Samsung’s own power management IC (including at
least PMIC components having part numbers: S2FPCO01, S2FPD01, and S2FPD02) that Samsung
confirms “fully support JEDEC standards.” Ex. 17 (S2FPCO01); Ex. 18 (S2FPDO01).

58. By way of non-limiting example, the accused DDRS5 products also include products

marketed and publicized in an October 12, 2021 Samsung Press release, as shown below.

SAMSUNG
DDRS

Ex. 8 at 1 (depiction of a Samsung DDR5 LRDIMM).
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Id. at 2 (depiction of a Samsung DDR5 RDIMM).

59.  Anexample of a Samsung DDR5 RDIMM obtainable in the U.S. is shown below:

- 3268 1Red PLS- 4800~ RCO-1010-XT
b Korer W321R4GADBBO - COKME MB25B26
i

SAMBENS 1rlnnmznusA 2150 UK

CA
®

60.  As further example, the Accused Instrumentalities include, without limitation, any
Samsung DDR5 UDIMM and DDR5 SODIMMs products made, sold, offered for sale, used and/or
imported into the United States by Samsung. An example of a Samsung DDR5 UDIMM

obtainable in the U.S. is shown below:
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High Bandwidth Memory (“HBM”)

61. HBM is a type of high-speed computer memory technology that relies in part on
vertically-stacked memory dies and differs from the DDR4 or DDR5 DIMM formats described in
the paragraphs above. Samsung is a major supplier of HBM. Samsung itself confirms that its HBM
products are “optimized for high-performance computing (HPC), and offer the performance
needed to power next-generation technologies, such as artificial intelligence (Al).” Ex. 20 at 2.

62.  The Accused HBM Products include, without limitation, any Samsung HBM2,
HBMZ2E and newer products with 8 or more stacked DRAM dies made, sold, used, offered for
sale, and/or imported into the United States by Samsung. By way of non-limiting example, the
Accused HBM Products include Samsung’s HBM2 Flarebolt, including, without limitation, the
following product: KHA883901B-MC12. See HBM2 Flarebolt, Samsung, available at

https://semiconductor.samsung.com/dram/hbm/hbm2-flarebolt/.
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Enabling the
new era of
supercomputing

Driving the growth of new technologies

Samsung HBM2 Flarebolt revolutionizes memory by empowering high bandwidth,swift data transfer, advanced graphics and
next-gen networking in small form factors.

63. The Accused HBM Products further include Samsung’s HBM2 Aquabolt,
including, without limitation, products having the following part numbers: KHA884901X-MC12,
KHA884901X-MC13, KHA884901X-MN12, KHA884901X-MN13. See HBM2 Aquabolt,

Samsung, available at https://semiconductor.samsung.com/dram/hbm/hbm2-aquabolt/.

Accelerating the tech frontier

From next-generation supercomputing to Al and graphic intensive technologies, the state-of-the-art 8 GB HBM2 Aquabolt from Samsung is high-
bandwidth memory meticulously designed to dramatically increase performance and reduce power consumption form its predecessor HBM2
Flarebolt.
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See also, e.g., Ex. 21 at 2-3:

To achieve HBM2 Aquabelt's unprecedented perfarmance, Samsung has applied new technologies
related to TSV design and thermal cantrol. A single 8GB HBM2 package consists of eight 8Gbh HBM2
dies, which are vertically interconnected using over 5,000 TSVs (Through Silicon Via's) per die. While
using so many TSVs can cause collateral clock skew, Samsung succeeded in minimizing the skewto a
very modest level and significantly enhancing chip performance in the process.

64. The Accused HBM Products further include Samsung’s HBMZ2E Flashbolt,
including, without limitation, products having the following part numbers: KHAA44801B-MC17,
KHAA84901B-MC17, KHAA44801B-MC16, KHAA84901B-JC16, KHAAB84901B-JC17,
KHAA84901B-MC16. Further examples of Samsung’s HBM2E products can be found via
Samsung’s part-selector web page. See HBMZ2E Flashbolt, Samsung, available at

https://semiconductor.samsung.com/dram/hbm/hbmz2e-flashbolt/ (representative product depicted

below); see also, e.g.,

New HBMZ2E stacks eight 16Gb DRAM dies to achieve 16GB package capacity
and ensures a stable data transfer speed at 3.2Gbps

SAMSUNG

itk

HBM Flashbolt
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IV. EIRST CLAIM FOR RELIEF —"506 PATENT

65. Netlist re-alleges and incorporates by reference the allegations of the preceding
paragraphs of this First Amended Complaint as if fully set forth herein.

66.  On information and belief, Samsung directly infringed and is currently infringing
at least one claim of the *506 Patent by, among other things, making, using, selling, offering to
sell, and/or importing within this District and elsewhere in the United States, without authority,
the accused DDR4 LRDIMMs and other products with materially the same structures in relevant
parts. For example, and as shown below, the accused DDR4 LRDIMMs and other products with

materially the same structures in relevant parts infringe at least claim 1 of the *506 Patent.!

! The theories set forth herein are based on Netlist’s present understanding of the Samsung
Accused Instrumentalities. Netlist reserves the right to supplement or amend these contentions as
permitted by the Local Rules and any Orders of the Court as discovery progresses. Further,
Netlist’s contentions contain images and examples illustrating Netlist’s infringement theories. AS
such, the images and examples are not intended, and should not be read, as narrowing or limiting
the scope of these contentions.
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67. For example, to the extent the preamble is limiting, each of the accused DDR4
LRDIMMs comprise a memory module operable in a computer system to communicate with a
memory controller of the computer system via a memory bus including control and address (C/A)
signal lines and a data bus. As an example, Samsung’s website markets and contains datasheets

for the accused DDR4 LRDIMMs.

LRDIMM

Load Reduced DIMM

- Include a register for enhancing clock,
command and control signals
- Enhanced data signal by placing data buffer
- Best solution for achieving high density with high speed

- Supports x4 Qrganization / up to 4 ranks per DIMM and 3DPC

- Application : Server

Ex. 19 at 2 (depiction of a Samsung DDR4 LRDIMM).

68.  Each LRDIMM includes “a register for enhancing clock, command and control
signals” as well as data buffers for “[e]nhanced data signal.” Id. It communicates with a server’s
memory controller via control and address signal lines in a memory bus as well as a data bus. For

example:

5. Pin Description

Pin Name Description Pin Name Description
AD-A1TT SDRAM address input SCL 12C senal bus clock for SPD-TSE
BAD, BA1 SDRAM bank select SDA 12C senial bus data line for SPD-TSE
BGO, BG1 SDRAM bank group select SAD-SA2 12C slave address select for SPD-TSE
RAS_n? SDRAM row address strobe PAR SDRAM parity input
CAS_n? SDRAM column address strobe VDD SDRAM core power supply
WE_n* SDRAM write enable C0,C1,C2 Chip ID lines for 3DS SDRAMs
%gg—_: %%;f_l,l DIMM Rank Select Lines VREFCA SDRAM command/address reference supply
CKEO, CKE1 |SDRAM clock enable lines VSS Power supply return (ground)
0ODTO, ODT1 | Register on-die termination control lines VDDSPD Serial SPD-TSE positive power supply
ACT_n Register input for activate ALERT_n SDRAM ALERT_n
DQO-DQ63 | DIMM memory data bus VPP SDRAM Supply
CBO-CBT DIMM ECC check bits RESET_n Set DRAMs to a Known State
gggﬁ%‘:‘ ﬁ)?xm ﬁﬁf:f‘g;gsfenﬁal pair) EVENT_n SPD-TSE signals a thermal event has occurred.
ggg?fﬁc g[;ngedﬁri i‘;?i?f?esrenual pair) viT SDRAMU/O termination supply
CKO_t, CK1_t | SDRAM clocks (positive line of differential pair) RFU Reserjed for future use
CKO_c, CK1_c | SDRAM clocks (negative line of differential pair)

NOTE :

1. Address A17 is only valid for 16 Gb x4 based SDRAMs,
2. RAS_n is a muitiplexed function with A16

3. CAS_n is a multiplexed function with A15.

4.WE_n is a multiplexed function with A14.

Ex. 7 (M386AAK40B40 Datasheet) at 6.

-25 -



BG[1:0] —AA—] [ QABG[1:0] -> BG[1:0]: SDRAMSs D[20:1]
QBBG[1:0] -> BG[1:0]: SDRAMs D[36:21]
BA[1:0] —A—] L QABA[1:0] -> BA[1:0]: SDRAMs D[20:1]
R QBBA[1:0] -> BA[1:0]: SDRAMs D[36:21]
A[17:0] —An—]| | QAA[17:0] -> A[17-0]: SDRAMs D[20:1]
@ | OBAII7T0]-> AlI7:0]: SDRAMS D[26:21]
ACT R —A—] | — QAACT n-= ACT_n: SDRAMs D[20:1]
B g QBACGT n-> ACT_n: SDRAMs D[36:21]
CR2:0] —A— | QAC[2:0] -> C[2:0]: SDRAMSs D[20:1]
i QBC[2:0] -> C[2:0]: SDRAMs D[36:21]
PARITY —AA— | QAPAR -> PAR: SDRAMSs D[20:1]
s QBPAR -> PAR: SDRAMs D[36:21]
CKED —an| — QAGKED -> CKE: SDRAMSs D[10:1]
t QBCKEQ -> CKE: SDRAMs D[28:21]
CKET —ap— | — QACKET -> CKE: SDRAMSs D[20:11]
QBCKE1 -> CKE: SDRAMs D[36:29]
ODT0 —AA— e | QAODTO -> ODT: SDRAMSs D[10:1]
QBODTO -> ODT: SDRAMs D[28:21]
ODT1 —AA— rr QAODT1 -> ODT: SDRAMSs D[20:11]
QBODT1 -> ODT: SDRAMs D[36:29]
€S0 n —an ] | QAGS0_n -> CS_n: SDRAMs D[10:1]
QBCSD_n -> GS_n: SDRAMSs D[26:21]
CS1_n —an— | QACS1_n->CS_n: SDRAMs D[20:11]
QBCS1_n -> GS_n: SDRAMSs D[36:29]
CKO_t . YO_t-> GK_t: SDRAMs D[24:21], D[32:29]
Y1 t-> CK_t: SDRAMSs D[5:1], D[15:11]
Y2 t-> CK_t: SDRAMs D[28:25], D[36:33]
Y3 t-> CK_t: SDRAMs D[10:6], D[20:16]
CKO_c L Y0_c -> CK_c: SDRAMs D[24:21], D[32:29]
CK1 t ¥1_c -> CK_c: SDRAMSs D[5:1], D[15:11]
- 3 ¥2 ¢ -> CK_c: SDRAMs D[28:25], D[36:33]
CK1 ¢ ¥3 c > CK_c: SDRAMs D[10:6], D[20:16]
RESET n L QRST n->RESET n: All SDRAMs
ALERT n | ERROR_IN_n <- ALERT n: All SDRAMs

Front

Back

——— Agddress, Command and Tortrod lires

HOTE :

. CKO_E, CHRO_c terminated with 12002 = 5% nesisiorn

2. CKA_E CK1_c erminated with 12000 = ©% nesision but not used.
3. Unizss otheratse moted nesisiors ane 2200 = 5%,

10- SAMSUNG

Id. at 10 (red lines in original).
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69.  The accused DDR4 LRDIMMs further each comprise a module board having edge
connections to be coupled to respective signal lines in the memory bus, as illustrated in the

examples below.

LRDIMM

Load Reduced DIMM

- Include a register for enhancing clock,
command and control signals
- Enhanced data signal by placing data buffer
- Best solution for achieving high density with high speed

- Supports x4 Organization / up to 4 ranks per DIMM and 3DPC

- Application : Server

Ex. 19 at 2 (depiction of a Samsung DDR4 LRDIMM); see also Ex. 7 (M386AAK40B40
Datasheet) at 42.

70.  The accused DDR4 LRDIMMs further each comprise a module control device
(e.g., aregistering clock driver, or “RCD”’) on the module board configurable to receive input C/A
signals corresponding to a memory read operation via the C/A signal lines and to output registered
C/A signals in response to the input C/A signals and to output module control signals, as illustrated

in the example below.
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BG[1:0] —AA—] [ QABG[1:0] -> BG[1:0]: SDRAMs D[20:1]
QBBG[1:0] -> BG[1:0]: SDRAMs D[36:21]
BA[1:0] —AA—| | QABA[1:0] -> BA[1:0]: SDRAMs D[20:1]
QBBA[1:0] -> BA[1:0]: SDRAMs D[36:21]
| QAA[17:0] -> A[17:0]: SDRAMSs D[20:1]
QBA[17:0] -> A[17:0]: SDRAMSs D[36:21]
| QAACT n->ACT n: SDRAMs D[20:1]
QBACT n-> ACT_n: SDRAMSs D[36:21]
| QAC[2:0] -> C[2:0]: SDRAMs D[20:1]
QBC[2:0] -> C[2:0]: SDRAMs D[36:21]
PARITY — A | QAPAR -> PAR: SDRAMSs D[20:1]
QBPAR -> PAR: SDRAMs D[36:21]

ANMT0] — ]

ACT n —an—

Cl2:0] —A—

—@Q ®

CKED —an— S —QACKED -> CKE: SDRAMs D[10:1]
t QBCKED -> CKE: SDRAMSs D[28:21]
CKET — np— | — QACKE1 -> CKE: SDRAMs D[20:11]
QBCKE1 -> CKE: SDRAMSs D[36:29]
ODTO —AA— e | QAODTO -> ODT: SDRAMSs D[10:1]
QBODTO -> ODT: SDRAMSs D[28:21]
ODT1 —AA— r | QAODT1 > ODT: SDRAMSs D[20:11]
QBODT1 -> ODT: SDRAMSs D[36:29]
CS0_n —an— | QACS0 n->CS_n: SDRAMs D[10:1]
QBCS0_n-> CS_n: SDRAMs D[28:21]
CS1 n —an— | QACS1 n->CS_n: SDRAMSs D[20:11]

QBCS1_n->CS_n: SDRAMs D[36:29]

CKO t . YO_t-> CK_t SDRAMs D[24:21], D[32:29]
- ¥1_t-> CK_t: SDRAMs D[5:1], D[15:11]
¥2 t-> CK_t: SDRAMs D[28:25], D[36:33]
¥3 t-> CK_t SDRAMSs D[10:6], D[20:16]

CKD_c L Y0_c -> CK_c: SDRAMs D[24:21], D[32:29]
CK1 t Y1_c -> CK_c: SDRAMs D[5:1], D[15-11]
- Y2 c -> CK_c: SDRAMs D[28:26], D[36:33]
CKi_c Y3_c -> CK_c: SDRAMs D[10:6], D[20:16]
RESET n | QRST_n -> RESET_n: Al SDRAMs
ALERT n |__ERROR_IN_n<- ALERT_n: All SDRAMs

Front

Back

— Agdress, Commiand and Control lines

HOTE :

1. CKO_E, CKO_c terminated with 12002 = 5% nesisior.

2. CKA_E, CK1_g terminated with 12002 = 5% resisior but not used.
3. Unb=ss otheraise nofed nesisiors ane 2200 = 5%,

10- SAMSUNG

Ex. 7 (M386AAK40B40 Datasheet) at 10 (red lines in original); see also id. at 42.
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Id. at 11-12.

71.  The accused DDR4 LRDIMMs also each include memory devices arranged in
multiple ranks on the module board and coupled to the module control device (e.g., RCD) via
module C/A signal lines that conduct the registered C/A signals, as illustrated in the examples

below.
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9.1 128GB, 16Gx72 Module
(Populated as 2 physical ranks / 4 logical ranks of x4 DDR4 SDRAM

BG[1:0] ——] |- @ABG[1:0] — BE[10] SORAMS D{20:1]
QBEG[110] = BE[110] SORAMS D{36:21]
BA[1D] —*—] | @ABA[1:0] - BAJ1:0]: SDRAMS D[20:1]

QBEA[1:0] = BA1:0]: SORAMS D[38:21)
L @AAJ1T:0] = A[17:0): SDRAMS D{20:1]
QBAJ17:0] = AJi7:0]: SDRAMS D[36:21]

AT —A—

ACT B —a—] | @AACT_n - ACT_n: SDRAMS D{20:1]
QBACT_n - ACT_n: SDRAMs D[36:21]
CRn —nie] | @AC[z0] - C[Z0): SORAMS DR20:1]

QBC[Z0] - C[2:0]: SDRAMS D[36:21]
PARITY —A%—] | QAPAR -= PAR: SDRAMs D[20:1)
QEPAR -= PAR: SDRAMS D[{36221]

—w©Q o

CEED —ai—] S — QACKED -= CKE: SDRAMS D[10:1]
t QBCKED - CKE: SDRAMS D[28:21]
CKE1 —an— —QACKE] -= CKE: SORAMS D[21:11]
e QBCKE! -» CKE: SDRAMS D[35:29]
ODTE — | —QACOTD - ODT: SDRAMS D{10:1]
QBCDTD - ODT: SDRAMS Dj25:21]
ODT1 —— r | —@ACDT1 - ODT: SDRAMS D{20:11]
QBCDT -= ODT: SDRAMS D[36:29]
CS0n —An—] |—@Acs0_n - C5_n SORAMS D[10:1]
QBCS0_N - C5_mt SDRAMS D[28:21)
C51_n —an—] |— @ACS1_n - C5_m SDRAMS D[20:11)
QBCS1_n - C5_r SDRAMS D[35:20)
CHO_t . . YO_t-» CK_t: SORAMS D[24:21], D[32:29]
l ¥1i_t-= CK_t SORAMS D[5:1]. D[15:11]
¥2_t-» CK_t SDRAMS D[2E:25], D[35:33)

¥3_t-- CK_t SORAMs D[10:], D{20:16]
CKD_c | YO_c-> CK_t SDRAMS D[24:21], DR2-29]

¥i_g -+ CK_c SORAMS D[E-1] D{15:11]
it ¥2_e -+ CK_t: SORAMS D[28:25), DE633)]
CKlg— ¥3_¢ -+ CK_t: SORAMS D[10:6], D[20:18]

RESET n ——— | —QRST_n-> RESET_n: All SDRAMS
ALERT 0 ——] | —ERROR_IM_n <- ALERT_n: All SDRAMS

= ot Moz Moo os F_' oot ooz M ooes o Do pe
Front E
7l = N
w| D5 fof O7 Jof D8 fof 09 W Don WL D25 o D25 | 007 | D28 fe
I | — L1 ] —
Data [ ———» ]
buffers
1]
™ oie ™ o7 M oie [ oie [ oo D33 m DX i D35 i D35
Back - — ([ | ] — = 5
o D17 o D12 | D13 ol D13 ol D15 02 ol 0G0 jof D31 fud D32 e

— Address, Command and Conbrol Ines

Id. at 10 (red lines in original); see also id. at 42.

72.  In each accused DDR4 LRDIMM’s memory devices, the registered C/A signals
cause a selected rank of the multiple ranks to perform the memory read operation by outputting
read data and read strobes associated with the memory read operation, and a first memory device

in the selected rank is configurable to output at least a first section of the read data and at least a
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first read strobe. For example, each accused DDR4 LRDIMM follows the timing sequence for a
READ command shown below.

Figure 3 shows the timing sequence for a Read command.

BCK_c - | - W - —
'~—| DB_RL{R)—————|

BCOM { RD :I:DATU :l PAR |
-tRPRE
MDQSO_t/ ¢ 1 *“
(1)
MDQ]3:0]

RPRE+1 BL/2

/ \ I.
DRAM IF \-"if'( DRAM IF ODT @

[ PO R D—]

bas0 .« OOO00000T
tRPRE: T - N -

DQ[3:0]

tRPRE+BL/2+1

Host IF A Hi-Z 2

(1) DRAM Interface Receivers turn-on in the middle of the pre-amble

Figure 3 — READ Timing

Ex. 9 (JEDEC JESD82-32A Standard), at 14 (annotated); see also, e.g., Ex. 7 (M386AAK40B40
Datasheet) at 11-12 (functional block for a representative product, depicted above).

73.  The accused DDR4 LRDIMMs further each include data buffers on the module
board and coupled between the edge connections and the memory devices, wherein a respective
data buffer of the data buffers is coupled to at least one respective memory device in each of the
multiple ranks and is configurable to receive the module control signals from the module control

device, as illustrated below.
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Data Buffers

LRDIMM

Load Reduced DIMM

Include a register for enhancing clock,
command and controt signals
- Enhanced data signal by placing data buffer
Best solution for achieving high density with high speed

- Supports x4 Organization / up to 4 ranks per DIMM and 3DP(

Application : Server
Ex. 19 at 2 (depiction of a Samsung DDR4 LRDIMM).
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Ex. 7 (M386AAK40B40 Datasheet) at 11-12 (annotated to illustrate data buffers coupled
between at least one respective memory device in each of the multiple ranks).

74. In each accused DDR4 LRDIMM, a first data buffer on the data buffers is coupled
to the first memory device and is configurable to, in response to one or more of the module control

signals: delay the first read strobe by a first predetermined amount to generate a first delayed read
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strobe; sample the first section of the read data using the first delayed read strobe; and transmit the
first section of the read data to a first section of the data bus; wherein the first predetermined
amount is determined based at least on signals received by the first data buffer during one or more
previous operations. For example, the strobes MDQSO0_t and MDQSO_c are delayed by a variable
delay circuitry and produce a first delayed read strobe. The data buffer determines the
predetermined amount of delay based on, for example, BCOM signals received from the memory
controller of the host in one or more previous operations, which signals in turn are in response to

information sent by the memory module as part of MRD training.

. Y ot 5 % G 2o feveE
Do i ¢ O, § (] D | B3 DGE | Bic
D08 e —— AN Ol L= DOE_e -
e i oapy  wopsl ey D25 popsy D32
. — Data 1T T 11
GO, DTt Buffer B ) p—" = il
u.iun_| ud-n_| D81 e ] oo o —n B Dosr WY P
e Iy S .. = [ESERE E
= e 0 v e - o) —— oo woopm— Jnepy D2 oy D29
e T R S— ] N o1 B P
Ty — oceee woomd ol B EG e - o= | | | | | |
Cofo 3| —sh——eers  woral——mnd D6 oy D16 — —
= T T — L8R v LEE e
Buffer QRS mvs 298 s S S = ===yl BEL Sew e
DR L umes : RaB k A —
DOs s —*A—JB  uoost— o ©° = et = ® Cjas —p—Joams  wops gy D26 opy D34
DOMT —Av—comn VOO — pogy DM oy D Data T 11 | -
1] 1] Buffar 15%  mofes e 2 [wvas
DOSME s Joomi: woogotl— fOCET oo (LA -
22 p— %0 s DOE D [ b DCé e e
DOETE_ apn. feese:  woosod— foomy B3P by B3 4447) — A p—|oapwn  MooET— b D2z o ax1]
e — e e @ ! ) 4 47 [=] £y
Dt —v—ooEs  woep——lomy DT L | || | ||
3t 11 11 a a N
Buffer woe 3 Y i T -~ 7 F-
DOBL g Jocgy, wemicl e, B3R = ey BB kead [ N . 0: wocsart—foemy  HoA S osr WA E
D& _e —ap —{D06" et B - ] Ly [ L &l i35
DEfIz 1) A s oo mepy D2 oy D12 DofasEn] —sgn—(oopey woopesl  Inegy D27 ooy D33
| | | | | | Data 11 | |
111 | i Buffer 3% 20 G e
9% 0 s Ly wies  DOS1S L ——n— D0 woom—DCEL B AT Dog; WA
DoEd e - T S L [ DRSNS g —ah—00md 2 K [EFns = DCE e =
DOs2 e —sn— Jooen. woosid — o o @ e % 5 5] ——Ah—tawn  wopm—Jepy D23 ooEy DA
DOf1E 0] —an—|oopy  WDoEd popy DB paiy D18 )
Diata - | | | | | | |
Buter 22 % 0 s geh i &
N %% X 1 @5 2 [
SEURUU Wiy S B LY 399 l-e B
D1 s —n——{BRTE  upom e fom  © 0% DE: - %% DUETE —apn—foosa:  woceasl—fnesy B oosr BAL
popnIy —an—oopn  wooRTl— frgpy D3 TTELE] h— a0z L e DOE, n
P —— e M— (e i oy D36
[1] Data 11 T 11
] F— ey —— Bufrar LR | e g i
ey B3 DOE1E s [T r y — Y Dosr BAL
Do e DR —, =) [ [£Fons = [ =
oy D49 oge0 By — oo woomm—(paEy D24 ooy D32
| .
ez Y 3 e
ey DA
I
pois M4 sz
| | | a1 “po=PD o Seral F0¢
L y Vg T
) SR s A0 W P —+ DO-D35
sy R 1K v EY
o e = oo 1 DO-D35
paiis D20 _ B L =T|=
_— BAD 2A1 BAZ TAD 3AT BAZ v L
0 vt I EA-Y s aCL—E0L L orumd_ves WREFGA | DO-DEE
et BB 04— 30A 204
oy D13 EVENT_R|—EVENT_n DRCALW-VES Vs Bo-D35
2erial PO with Regicter

Tharmal cansar

Ex. 7 (M386AAK40B40 Datasheet) at 11-12.

75.  On information and belief, Samsung also indirectly infringes the *506 Patent, as
provided in 35 U.S.C. § 271(b), by inducing infringement by others, such as Samsung’s customers
and end users, in this District and elsewhere in the United States. For example, on information

and belief, Samsung has induced, and currently induces, the infringement of the *506 Patent
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through its affirmative acts of selling, offering to sell, distributing, and/or otherwise making
available the accused DDR4 LRDIMM and other materially similar products that infringe the *506
Patent. On information and belief, Samsung provides specifications, datasheets, instruction
manuals, and/or other materials that encourage and facilitate infringing use of the accused DDR4
LRDIMM products and other materially similar products by users in a manner that it knows or
should have known would result in infringement and with the intent of inducing infringement.
76.  On information and belief, Samsung also indirectly infringes the *506 Patent, as
provided in 35 U.S.C. § 271(c), contributing to direct infringement committed by others, such as
customers and end users, in this District and elsewhere in the United States. For example, on
information and belief, Samsung has contributed to, and currently contributes to, Samsung’s
customers and end-users infringement of the 506 Patent through its affirmative acts of selling and
offering to sell, in this District and elsewhere in the United States, the accused DDR4 LRDIMM
and other materially similar products that infringe the 506 Patent. On information and belief, the
accused DDR4 LRDIMM products and other materially similar products have no substantial
noninfringing use, and constitute a material part of the patented invention. On information and
belief, Samsung is aware that the product or process that includes the accused DDR4 LRDIMM
and other materially similar products would be covered by one or more claims of the *506 Patents.
On information and belief, the use of the product or process that includes the accused DDR4
LRDIMM and other materially similar products infringes at least one claim of the *506 Patent.
77.  Samsung’s infringement of the 506 Patent has damaged and will continue to
damage Netlist. Samsung has had actual notice of the 506 Patent since at least August 2, 2021.
Samsung’s infringement of the *506 Patent has been continuing and willful. Samsung continues

to commit acts of infringement despite a high likelihood that its actions constitute infringement,
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and Samsung knew or should have known that its actions constituted an unjustifiably high risk of
infringement.

V. SECOND CLAIM FOR RELIEF —°339 PATENT

78. Netlist re-alleges and incorporates by reference the allegations of the preceding
paragraphs of this First Amended Complaint as if fully set forth herein.

79.  On information and belief, Defendants directly infringed and are currently
infringing at least one claim of the ’339 Patent by, among other things, making, using, selling,
offering to sell, and/or importing within this District and elsewhere in the United States, without
authority, the accused DDR4 LRDIMMs and other products with materially the same structures in
relevant parts. For example and as shown below, the accused DDR4 LRDIMMs and other
products with materially the same structures in relevant parts infringe at least claim 1 of the *339
Patent.

80. For example, to the extent the preamble is limiting, each of the accused DDR4
LRDIMMSs comprise a N-bit-wide memory module (e.g., 64-bit-wide) mountable in a memory
socket of a computer system and configurable to communicate with a memory controller of the
computer system via address and control signal lines and N-bit wide data signal lines, the N-bit
wide data signal lines including a plurality of sets of data signal lines, each set of data signal lines
is a byte wide. For instance, each LRDIMM includes “a register for enhancing clock, command
and control signals” as well as data buffers for “[e]nhanced data signal.” Ex. 19 at 2. It
communicates with a server’s memory controller via control and address signal lines in a memory

bus as well as a data bus.
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LRDIMM

Load Reduced DIMM

- Include a register for enhancing clock,
command and control signals
- Enhanced data signal by placing data buffer
- Best solution for achieving high density with high speed

- Supports x4 Organization / up to 4 ranks per DIMM and 3DPC

- Application : Server

Id. at 2 (depiction of a Samsung DDR4 LRDIMM).
81. In the configuration above, there are 9 sets of byte-wide signal lines including 64-
bit wide data signal lines (DQO0-DQ63) and 8-bit wide check bits signal lines (CB0-CB7). For

example:

CSIE_N €518 s
QDTOE COTIE:
CKEDE—‘—| CKEIE—‘—|
9% ks 999G s
DOt an— loasot woostl—oasy B 32 st BAV
DQS4 e — AA—D0S0 e MDRSO_o— 0057 3 005 2
DO[32:3] —AA—{Da[E3]  MDO3 oy D25 nopy D33
Dﬂm LT T L TT CS08_n. CS1B_
Buffer 999 2o 939 s 0OTOB ooTiB
D513t —AA—fpogrt  moOstt—— {0051 T4 ¢ st Bav oD ——) creie—)
D513 _c ——AA—D3STc  MDOS|_o—005 ¢ 2 005 o 2
DO8F] —AA—{DapT7] MO oEy D21 ooy D29 s 922G  zafwis 223%  zofwuss
it An—oosot wMoostt— pgst B30 past B3
DaS4_c— An~— |posic mMposiel— |DOST 3 Dase >
DQJ32: 35]#\/\,—m|mD MDQ 3] oopy D25 papy D33
lata TTT | -
924 zofwms 999 s B
5 n - o i 9, uffer 9 " "
DQEE“ e w53 st B3 DAS13 t ——AA——pgst 1 MDOSI_t|——DASt q\'i_?a% g Dast %:%5% e
DQS5_c —AMN——(D2%0 e MDOI o005 02 DOS13c —Aan—|D88c  mpasi—pase = DaS¢ ‘2
DQM043] —AA——{0eE3] Mo 3 D26 DO [0y D34 DO38:38] ——AN—(Dop7  MDAETI——pDe[Ey D21 ooy D29
Data [T1 11 L] [ 11
) Buffer 299 e %3G v 9%  zfwss 9G%  zowis
S e O e =T
514 o —Ap——(Das1 o o —{005 e DS S5_c ——AA——0QS0 ¢ _c———Dase = DQ5 ¢ >
DO44T] ——AA——{DQET]  MDQT] oy D22 oopy D30 DAEe-43] ml”D ta““ 03] pegy D2 gy D34
al 11
[[] [1] — Bl R 39 A
900z 990 s DasMl vl ioes e B e
SQQE:J _\N_ggg_l ﬂgggﬁ_igg—' [ %) 91 Egg-: [ 'ﬁc, DQ44:47] ——AN—]DQKT]  MDQ[7]—DQ 03] ‘ ITZT o3 | D‘ T
6o ——AN——{D230c i I 205
DQMEST] —AA—{DRE3]  MDQ[] By D27 nepy D35 o R
Data Dase_t 299 mps 985 o
o 0 S M w82 my B2t
oasis Buffer - A % ) Q; 20 {wss o %% il ZQwsS DQMEST] bep3  Mbam3) Do &y D27 D [y D35
e e I
515 ¢ o 51 o——0Q5 ¢ a5 Buffer 2 70 [avss 0SS
DOJE256] ——A\A——{DQHT]  MDa[eT] opy D23 ooy D31 Dastst - loosiy moasil st ?'1_ %% pas+ ?\2%5% I~
DQS15_c — A —|oesic  mposi_e—JDase DASe
| ‘ ‘ | | ‘ DOE258] —AN——oeKT]  MpapTl—pa@y D23 pemy D31
%89 s 899 s [11 [[]
DRSTt ___an—loasot woesgtl—foast B oA+ st BaT G20 zafws G0 zofwws
DOS7 e — AA—{DOSDC  MDOSOc— D05 023’ DQSe D3G] DRSTt ____AA——DGSOt MDASOI[——DQSt B 3o pas: B2
. DaEy  Moa3| 3 7 DQAS7_¢ ——AA——{DGS0 ¢  MDGS) o ———1DASC 2 DQS_c ?
DpEe:s0 ——AA—{ P2 N B3 o Q3 - aredn bop3 Mpam3 ooy D28 5y D36
Data [ 11 LT
Buffer 220 20 %% s Buffer 939 zafwss Q9% zeperss
DOSI8E — An—pgsrt  WOOSII—005 [EY st BEY DSt an——foogyy  mDOS 832 sest B 22
DOS18 e —AA—00S  nasio[ —J00%e 2 05e 'a aste s —w— e e D2a” 5 a2
DCJB083] ——AA——{DQKT]  MDQT] opy D24 nopy D32 CE068] ——A—— ek o3

Ex. 7 (M386AAK40B40 Datasheet) at 11-12.

82.  Theaccused DDR4 LRDIMMSs each comprise a printed circuit board (PCB) having
an edge connector comprising a plurality of electrical contacts which are positioned on an edge of
the PCB and configured to be releasably coupled to corresponding contacts of the memory socket.

For example:
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Edge connector

Ex. 19 at 2 (depiction of a Samsung DDR4 LRDIMM).

83.  The accused DDR4 LRDIMMs each include double data rate dynamic random
access memory (DDR DRAM) devices coupled to the PCB and arranged in multiple N-bit-wide
ranks. As shown above, each DDR4 LRDIMM module includes multiple ranks of memory
devices.

84.  The accused DDR4 LRDIMMs further comprise a module controller (e.g., RCD)

coupled to the PCB and operatively coupled to the DDR DRAM devices. For example:
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9.1 128GB, 16Gx72 Module
(Populated as 2 physical ranks / 4 logical ranks of x4 DDR4 SDRAM
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; ¥i_t-= OK_co SDORAMS D[E-1] D{15:11]
ERII— ¥2_¢-» CK_: SDRAMS D[29:25], D{36:33]
CHlc— ¥3_¢-» CK_c: SDRAMS D[10:6], D[20: 16)
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Ex. 7 (M386AAK40B40 Datasheet) at 10 (red lines in original); see also id. at 42.

85.  The module controller (e.g., RCD) is configurable to receive from the memory
controller via the address and control signal lines (e.g., red lines above) input address and control
signals for a memory write operation to write N-bit-wide write data from the memory controller

into a first N-bit-wide rank of the multiple N-bit-wide ranks, and to output registered address and

- 38 -



control signals in response to receiving the input address and control signals, wherein the registered
address and control signals cause the first N-bit-wide rank to perform the memory write operation
by receiving the N-bit-wide write data (e.g., by using a registered chip-select signal to select a
target rank for performing the memory write operation), wherein the module controller is further
configurable to output module control signals (e.g., during a first clock cycle when BCOM [3:0]
is 1000, the module control signals would correspond to a write WR command) in response to at
least some of the input address and control signals. For example, a Write burst operation results
in a burst of data and data strobes received by the DDR4 LRDIMM via the DQS/DQ pins of the
memory bus, and to write the data via data buffers into a memory device as determined by input
address and control signal (e.g., CS signal). See, e.g., Ex. 10 (JESD79-4C DDR4 SDRAM
Standard), at 122.

4 255 Write Burst Operation

The following write timing diagram is to help understanding of each write parameter's meaning and just examples. The details of the
definition of each parameter will be defined separately.

In these write timing diagram, CK and DQS are shown aligned and also DQS and DQ are shown center aligned for illustration
purpose.

TRANSITIONING DATA DONT CARE

NOTE 1 BL=8, WL=9,AL=0, CWL =9, Preamble = 1tCK

NOTE 2 DIN n = data-in to column n.

NOTE 3 DES commands are shown for ease of illustration; other commands may be valid at these times.

NOTE 4 BLS setting activated by either MRO[A1:AD = 0:0] or MRO[A1:AD = 0:1] and A12 = 1 during WRITE command at T0.
NOTE 5 CA Parity = Disable, CS to CA Latency = Disable, Write DBI = Disable.

Figure 128 — WRITE Burst Operation WL =9 (AL =0, CWL =9, BL8)
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Thermal GEnGor

Ex. 7 (M386AAK40B40 Datasheet) at 11-12 (annotated to illustrate plurality of byte-wise

buffers).
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9.1 128GB, 16Gx72 Module
(Populated as 2 physical ranks / 4 logical ranks of x4 DDR4 SDRAM

BE[1:0] —n—] |- QABG[1:0] — BG[0L SDRAMS D{20:1]
QBEG[11] - BE[10] SDRANMS Dj36:21]
BA[1D] —*—] | QABAJ1:0] = BA[1:0}: SDRAMS D20:1]
R QBEA[1:0] = BA[1:0]: SDRAMS D[35:21]
ANT:0] —n—] |- QAsJ17:0] = A[17:0]; SORAMS D{20:1]
@ | GBAITE]— ANTO) SDRAMS D[36:21]
ACT_N —a—| | QAACT n-= ACT_n: SDRAMS D{20:1)
GBACT_n — ACT_n: SDRAMs D{36:21]
S —i— g | QAC) - C[2:0): SORAMS D201
i QBC[ZD) - C[2:0): SDRAMS D36:21)
PARITY —AN—] | QAPAR -= PAR: SDRAMs D[20:1)
S QBPAR - PAR: SDRAMS D[3621]
CKED —p—] |— QACKED -= CKE: SDRAMS D[10:1]
t QBCKED = CKE: SDRAMS D[28:21]
CKE1 —n— [— QACKE] = CKE: SDRAMS D21 11]
e QBCKE! -= CKE: SDRAMS D[35:29]
OOTD —— | —QACDTD = ODT: SDRAMS D{10:1]
r QBCODTD - ODT: SDRAMS D{28:21]
o071 —— | —QACDT1 - ODT: SDRAMS D{20:11]
QBCDT1 -= ODT: SDRAMS D{36:29]
S50 —h—] |—QACcs0_n - CS5_m SORAMS D[10:1]
QBCSO_n-= C5_r SDRAMS D[28:21)
C51_0 —an—] |— @ACS1_n-= CS5_m SDRAMS D[20:11)
QBCS1_n-= C5_n SDRAMS D[35:20)
CHO_t . . YO_t-= CK_t: SDRAMS D[24:21], D[32:23]
L ¥1i_t-= CK_t SDRAMS D{5:1], D[15:11]
¥2_t-» CK_t SDRAMs D[2B:25], D[35:33]
¥3_t-» CK_t SDRAMS D[10:6], D{20-16]
CKD_¢ | YO_g-> CK_c SORAMS D[24:21], DR2:29]
¥i_g- CK_c: SDRAMs D[E:1L D{15:11]
Bt ¥2_g-» CK_c: SDRAMS D[28:25), D{96:33]
K1 g3 ¥3_g-» CK_c: SDRAMS D[10:6], D[20: 16]
RESET n |—QRET_n = RESET_n: All SDRAMS
ALERT_n | —ERROR_IM_n =- ALERT_n: All SDRAMS
= ot Moo M os Moo M oos B oot M ooo W oos M oo e
Front B
7 = (
. = D5 [ O7 jol D5 jf D9 |of 000 WLE pes Hoes Hoer Hoos =
Plurality of
: R R e i | — —| e i o
byte-wise -
buffers X
™ ois [ oi7 [ oie [ ooz M o0 D33 m D3 i D35 e D3 feem
L — — 1 "
Back - ) [ T
w 011 o 012 e D13 pf D14 | D15 029 fol OO0 fuf 030 fuf D32 fom

— Address, Command and Conbrol Ines

Ex. 7 (M386AAK40B40 Datasheet) at 10 (red lines in original); see also id. at 42.

86.  Further, as illustrated above and below, the accused DDR4 LRDIMMs also each
comprise a plurality of byte-wise buffers coupled to the PCB and configured to receive the module
control signals, wherein each respective byte-wise buffer of the plurality of byte-wise buffers has

a first side configured to be operatively coupled to a respective set of data signal lines, a second
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side that is operatively coupled to at least one respective DDR DRAM device in each of the
multiple N-bit-wide ranks via respective module data lines, and a byte-wise data path between the
first side and the second side, wherein the each respective byte-wise buffer is disposed on the PCB
at a respective position corresponding to the respective set of the plurality of sets of data signal

lines.

Plurality of byte-wise buffers

Post regigi€r ADD/CMD, CTRINCLOCK

Second side

Pre Data Buffer Data and Strobe

Post Register Data Buffer CMD and CLOCK
Pre Register ADD/CMDJ/CTRL and CLOCK

First side

Controlier

Figure 3 — LRDIMM Topologies

Ex. 11 (JEDEC 21C Standard), at 4.20.27-17.

87. In each of the accused DDR4 LRDIMMSs, the each respective byte-wise buffer
further includes logic configurable to control the byte-wise data path in response to the module
control signals and the byte-wise data path includes first tristate buffers, and the logic in response
to the module control signals is configured to enable the first tristate buffers, e.g., viathe MDQ_OE
signal associated with a particular TX for a particular MDQ bit, to drive the respective byte-wise
section of the N-bit wide write data to the respective module data lines during the first time period.

For example:
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4.61 Logic Diagram Second side

DRAM INTERFACE /
MDQS0_t MDQS0_c MDQ{3:0]

BUFFER

Y WORDE

o
BCK_t :' ; oiL
BCK_c O

-]

RX
9

COMMAND
I&:L BCOM[3:0] G_ilb_' E— becaen
w FOWER
E —M AEANAGEMENT
- Tt WR FIFO RD:
g e el - Rcwos.mcnmou READ WRITE
ﬂ _ﬂ FIFC RD FIFD FIFD
e BCKE G—-“:IE_, i
: o]

TERMINATION | Bty
CONTROL
BODT c—-":l}_,j .m
BVref O ) \Rer
BLOCK GEN
I
! DQS0_t pasgc LOWERNIBBLE DR[3:0]
ZQcAL DQS1_t DQS1_e UPPERNIBBLE DQ[74]
HOST CONNECTOR INTERFACE
Figure 15 — Logic Diagram First side

Ex. 9 (JESD82-32A Standard), at 95 (showing an example of a byte-wise data path (upper nibble
and lower nibble), highlighted in green, between the first side at DQ and the second side at MDQ).

88. In each of the accused DDR4 LRDIMMs, the byte-wise data path is enabled for a
first time period in accordance with a latency parameter to actively drive a respective byte-wise
section of the N-bit wide write data associated with the memory operation from the first side to

the second side during the first time period. For example:
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Figure 2 shows the timing sequence for a Write command.

sacy (OO0 COO0OOCC0C00000000

BCOM {um}(mm}(pm}

MDQOS0_t/_c

MDQ]3:0]

DRAM IF Hi-Z

et PO AR

e . 00000000

o | |I
DQ[3:0] Mrm# \L L N ER &S B2 B
ot B2 -
Host IF Rtt WR® { __.-)}{

{1) Host Interface Receivers turn-on in the middle of the pre-amble
(2] If Dynamic ODT is enabled in BCO1

Figure 2 — WRITE Timing

Id. at 13.
n n+2 n+4
BCK . y , . — ) ) _. — : . J— :
| / \ / b / A\ / \ / \ / \ / \ / \ / \__/
DB Input
Timing
DQSx —_— T ——
rr:::trface \‘\7- B -'lf_\, _l'l:l_,,'_-"\_-)_ A/ !
Cross point
¥n ) . \ \
DB Qutput ! .
Timing
DRAM
Interface MDQSx
tPDM_WR
B —
tPDM_WR = DQSx in (Host interface) to MDQSx (DRAM Interface) Out
Figure 56 — tPDM_WR Latency Measurement
Id. at 165.
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Table 146 — WEITE CQuiput Timings

BOO0] | DORE-ZED
DOR-1 o DDR4- 2933 DDR4-3200
186612133 2666 Units | Motes
Parameter Symbol Min Max Min Max Min Max Min Max

Diata Timing
towE Diata vaild before 038 - D36 - D36 - 0.36 - u

MDQS
IOVA Data valld after 038 - D35 - 035 - 0.36 - ul

MDQS
Data Strobe Timing
MDQS t-MDOS_c o D28 D45 045 0.48 - ICK 1,3
gfferental output low tme: maGsL
MDQE_t- MDOS_c s 046 - D45 - 045 - 046 - oK 2.3
@iffereniial output high Tme -

Uik 1L = BCH g i
NOTE 1: tMQS5L describes the Instantaneous differantlal output low puise width on MOQS_t- MDQS_c, 3 measured from on falllng
adge to e next conssounive fsing edge

NOTE 2: tMQS5H describes the Instantansous diferental output high pulse width on MODQS_t- MD@S_c, a5 measured fom on fsing
2dge o he next consscutive Talling edge

NOTE 3 The speciication values are afectad by the amount of clock [Iter appliad (Le. LITipear), LIT{ce), ebc.)» However, these
parameters should be met whemer clock |Iter Is present or not.

Id. at 169.

89. On information and belief, Samsung also indirectly infringes the *339 Patent, as
provided in 35 U.S.C. § 271(b), by inducing infringement by others, such as Samsung’s customers
and end users, in this District and elsewhere in the United States. For example, on information
and belief, Samsung has induced, and currently induces, the infringement of the ’339 Patent
through its affirmative acts of selling, offering to sell, distributing, and/or otherwise making
available the accused DDR4 LRDIMM products and other materially similar products that infringe
the ’339 Patent. On information and belief, Samsung provides specifications, datasheets,
instruction manuals, and/or other materials that encourage and facilitate infringing use of the
accused DDR4 LRDIMM products and other materially similar products by users in a manner that
it knows or should have known would result in infringement and with the intent of inducing
infringement.

90.  On information and belief, Samsung also indirectly infringes the *339 Patent, as
provided in 35 U.S.C. § 271(c), contributing to direct infringement committed by others, such as

customers and end users, in this District and elsewhere in the United States. For example, on
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information and belief, Samsung has contributed to, and currently contributes to, Samsung’s
customers and end-users infringement of the 339 Patent through its affirmative acts of selling and
offering to sell, in this District and elsewhere in the United States, the accused DDR4 LRDIMM
products and other materially similar products that infringe the *339 Patent. On information and
belief, the accused DDR4 LRDIMM and other materially similar products have no substantial
noninfringing use, and constitute a material part of the patented invention. On information and
belief, Samsung is aware that the product or process that includes the accused DDR4 LRDIMM
products and other materially similar products would be covered by one or more claims of the *339
Patent. On information and belief, the use of the product or process that includes the accused
DDR4 LRDIMM products infringes at least one claim of the *339 Patent.

91.  Samsung’s infringement of the ’339 Patent has damaged and will continue to
damage Netlist. Samsung has had actual notice of the *339 Patent since at least August 2, 2021.
Samsung’s infringement of the *339 Patent has been continuing and willful. Samsung continues
to commit acts of infringement despite a high likelihood that its actions constitute infringement,
and Samsung knew or should have known that its actions constituted an unjustifiably high risk of
infringement.

VI. THIRD CLAIM FOR RELIEF —°918 PATENT

92. Netlist re-alleges and incorporates by reference the allegations of the preceding
paragraphs of this First Amended Complaint as if fully set forth herein.

93.  On information and belief, Defendants directly infringed and are currently
infringing at least one claim of the 918 Patent by, among other things, making, using, selling,
offering to sell, and/or importing within this District and elsewhere in the United States, without
authority, the accused DDR5 LRDIMMs, DDR5 RDIMMs, DDR5 SODIMMs, DDR5 UDIMMs,

and other products with materially the same structures in relevant parts. For example, and as
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shown below, the accused DDR5 memory modules and other products with materially the same
structures in relevant parts infringe at least one claim of the *918 Patent.

94, For example, the accused DDR5 products comprise a memory module comprising:
a printed circuit board (PCB) having an interface configured to fit into a corresponding slot
connector of a host system, the interface including a plurality of edge connections configured to
couple power, data, address and control signals between the memory module and the host system,

as illustrated below.

Based on the latest DDRS standard, Samsung’s 14nm DRAM will be ideal for
handling ever-growing Al and 5G workloads

SANSUNG

Ex. 5at 1 (depiction of a Samsung DDR5 LRDIMM).

Interface Plurality of edge connections

Id. at 2 (depiction of a Samsung DDR5 RDIMM).
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(Image of a Samsung DDR5 RDIMM obtained in the U.S.).

"08t01yy,

(Image of a Samsung DDR5 UDIMM obtained in the U.S.).

95.  The accused DDR5 products further comprise a first buck converter configured to
provide a first regulated voltage having a first voltage amplitude; a second buck converter
configured to provide a second regulated voltage having a second voltage amplitude; a third buck
converter configured to provide a third regulated voltage having a third voltage amplitude; and a
converter circuit configured to provide a fourth regulated voltage having a fourth voltage
amplitude. For example, Samsung notes on its web site that its DDRS modules include an “on-
DIMM PMIC” that “further boosts power management efficiency and power supply stability.”
Ex. 12 at 5; see also Ex. 13 at 2 (“One major design improvement to the newest generation DRAM

solution involves integrating the PMIC into the memory module — previous generations placed
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the PMIC on the motherboard — offering increased compatibility and signal integrity, and
providing a more reliable and sustained performance.”).

96.  Samsung’s PMIC for DDRS includes a high-efficiency hybrid gate driver and an
asynchronous-based dual-phase buck control scheme. 1d. The dual-phase buck control scheme
“allows the DC voltage to step down from high to low with a fast transient response to changes in
the output load current and adapts the conversion accordingly to efficiently regulate its output
voltage at near-constant levels.” Id.

97.  The PMIC provides the required regulated voltages, in accordance with the latest

DDR5 standards. For example:

Power edge connection Buck converter
Buck converter
Fs v
/ A regulated voltage
c24 i i VB a1 —— o
I~ T
— f = B — " - =
= pu gy it r = :Cz— = _—I—_c,zi = = A regulated voltage
= l = ' l:sw;_\.gourq-——l_— o — :-E_ y) —?'_ ::L_
v ey = cs L' Vet gL
A regulated 504 oo b . L T
volta ge . SWAB_FB_P - [’_ —
J:— SWAB_FB_N __I__
Converter - vin_gun 4—— T
P ) . [
circuit we_rs.| T T Power edge
——{osin connection A regulated voltage
CDONI'::C‘MI‘_. PWR_GOOD WIN_Bulk I T
= — cr c1e
o2 VOUT_1 ov‘ r — P —I :—1:
- o 1 1 VDDG_ouT -
(=] ca c25
/ - I lswc_armr _—I— —]— I g—_ ::L_
i B B ) Y
A regulated sWe_rep ‘\
voltage - wersn f—— Buck|converter
i —_—— C10 :J: c20
R s g =
Converter i il [ S S (VT — | = —
o i owo.soor | T~ T T° I_L_
circul ] . e e o mm w - -
SWD_FB_FP
So.FeNTD =+ Buck converter A regulated voltage

Figure 10 — Single Phase Regulator Example Schematic
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Power edge connection

A regulated

i i ! l voltage
e ——
XL L

Buck converter

sD#-..__ A repulated voltage

Dual buck converter
. . . g e —— o o= e
T /T
P — - 00,
SWA ey
f = c2 Lol
ISM_E::OT — J_— |:_
u - -
fCL I SWE __I__rww_ I
A repulated e
i gu S0A SWE_BOOT ——I— |
voltage Ly o s 1 J
AL VYY) S / e |
= e ——— = — 1
Converter VI Bk T L.
circuit 1 T Power edge
+——Jcsin B - connection
c;':':_:'b' o FAR_GOOD VIN_Bulk T . T
B T T =]
- ; —-— e o bk -
2 I | e =, —
—_l—cr—l_— 1 o ——eal [0 L i
=\ = _ _I Is-.-v:_ssor — = | —}—— ?I
SWC_FE_P
I SWC_FB_ N
A regulated B =
voltage o e f P f @
B =
-]
e AGND { L0 == n vPPouT L -
Converter B | swosoor p—I = I L
circuit e - -
- | sworer
el L

98.

Figure @ — Dual Phase Regulator Example Schematic
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Buck converter

Ex. 14 (JEDEC Power Management Specification for DDR5) (annotated), at 19-20.
The accused DDRS5 products further comprise a plurality of components coupled to
the PCB, each component of the plurality of components coupled to one or more regulated voltages
of the first, second, third and fourth regulated voltages, the plurality of components comprising: a
plurality of synchronous dynamic random access memory (SDRAM) devices coupled to the first
regulated voltage, and at least one circuit (e.g., RCD) coupled between a first portion of the

plurality of edge connections and the plurality of SDRAM devices, as illustrated below.

/ A regulated voltage



Plurality of DDR5 SDRAM
DDRS5 RCD Plurality of edge connections

Ex. 8 at 2 (depiction of a Samsung DDR5 RDIMM).

DDRS RCD DDRS5 DB Plurality of DDRS SDRAM

Front and Back of PCB

Id. at 1 (depiction of a Samsung DDR5 LRDIMM).

24 DDR5 SDRAM ¥4/8 Ballout using MO-210

Table 1 provides the ballont for DDRS SDEAM X4/8 nsing MO=210,
Table 1 —DDRS SDRAM X4/8 Ballout Using MO-210

AN | 1 F] 3 4 5[ &7 [} ) 10 11 |

AL 1 7 3 458 7 a

[a] [ onu LBODG Vss VPP 0 Vss LBDOS DHU | [A]
B VDD VDDG 002 [IF] VOO0 VDD B
E VSS nao Dos t TDD"-':‘:-?E; oa1 vss C
D | vDDOo VSS DOS_c TOOS_c V55 VDOOoQ o |
['E | [] nod DOG DaT 0as VDD E |
| F | Vss vDDO Vss VsSs voDQ Vss F |
| G | CA_ODT MIR VoD CH 1 voDo TEN G |
1| ALERT n | VsS CS n CK_c Vs VDD H |
] vDDO CAd CAD CAT CAS vDDoQ R
|’ | VDD CAG CAZ CA3 CAT VDD K|
L vDDa Vss CAR CAD Vss vDD0g L |
'm | cAl CATD CAlZ CATS CA11 | RESET_m |
|n | [ onO VDD Vss VDD VFP Vss [ DNU | [N |

Ex. 15 (JEDEC 79-5 DDR5 SDRAM Standard), at 3.
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Table 3 — Pinout Description {Continued)

Symiliol Tyjpe Fumnction
Loopback Data Output: The cutput of this device on the Leopback Output Select defined
LBDA Qutput in MREH CI_P[A:{I]. When LnupbaFk 1= EI'I?L‘IEd, it 1s in driver I'I'I!:h:'E. using the de.1al..||t RDH
described in the Loopback Function section. When Loopback is disabled, the pin is either
terminated or HiZ based on MR3G:0OP[2:0].
Loopback Data Strobe: This is a single endad strobe with the Rising edge-aligned with
LEDQS Qutput !_DIDPEI?EH. data edge, fzling edge aligned with data center When Lnl:pl:ﬂnr_k 15 enabled, i
iz in driver mode using the default RON described in the Loopback Function section.
When Loophack i1s disabled, the pin s either terminated or Hi based on MR 26:0P[2-0].
RFL InputDulput Reservad for future use
NC Mo Connect: No intermal electrical connection is present.
VDDO Supply D0 Power Supply: 1.1Y
VDD Supply Power Supply: 1.1V
V55 Supply Ground
VPP Supply DRAM Activating Power Supply: 1.8V
Reference Pin for 20 calibration. This ball is tied o an external 240 ohm resistor[RZQ),
Z0 Reference L
which is tied to Vg
Id. at 5.

10,1 Operating Electrical Characteristics
The DDRESRCDO1 parametric values are specified for the device defanlt control word settings, unless otherwise

stated.
Table 130 — Operating Elecirical Characteristics
Symbol Farametar Conditien min Nam Maix unit
Vir DG Supply voltage| 1.1V Operation 1.067 -3%) 11 1166 [+6%) 0
DDRERCDO Sideband Interface |
W 045 1.0 1.05 W
BB o Supply Voltage

Ex. 16 (JEDEC DDR5 RCD Standard, JESD 82-511), at 176.
99.  The at least one circuit (e.g., RCD) is operable to (i) receive a first plurality of
address and control signals via the first portion of the plurality of edge connections, and (ii) output

a second plurality of address and control signals to the plurality of SDRAM devices. For example:

31 Description

The DDRSRCDO1 is aregistering clock driver used on DDRS RDIMMs and LRDIMIMs Tts primary function 1s to
buffer the Command/Address (CA) bus, chap selects, and clock between the host coniroller and the DRAMSs. It also
creates a BCOM bus which coatrols the data buffers for LRDIMMs.

Id. at 5.
100. The at least one circuit is coupled to both the second regulated voltage and the

fourth regulated voltage. For example, the RCD receives both VDDIO and VDD or VDDQ input,
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with the amplitude of VDDIO (e.g., 1.0V) being less than the amplitude of VDD (e.g., 1.1V) or

VDDQ (e.g., 1.1V).

Fourth regulated Second regulated
voltage VDDIO voltage VDD or VDDQ
Table 1 — Ball Assignment -240 ball FC]?&A, 14 x 19 Grid, TOP %TEW
1 2 3 4 5 6 7 8 \9 10 | 1 /2 13 | 14
A Ny C.S‘FB_ A CES‘L A CA??_A CAQllla_A CAQIIZS_A CAQl];_A CA?%_B c;\%}a CAQl‘?_E cﬁﬁz‘_}s ;.E?_ B c%r'_ B nuy A
B c,%B_A Veg cgig Vas Vas Vg Voo Vop Vg Vg Vig /c.ng_B Vig CE{B_B B
CleEa| Vs [cda| Yoo | & | s |PREE|°FEa| | Vooo "Dn/ cEs | Vs | ks | C
D chB_ A Vsg C,%];\ Voo Vop Voo Vop Vop "4 cf_?_g Vs CE?_B D
Ele@ ] ve [ema]vm [ o] v [ ve (o amvm [@] v |8 =
Id. at 3.

10,1 Operating Electrical Characteristics

The DDRSRCDO] parametric values are specified for the device default control word settings, unless othervrise
stated.

Table 130 — Operating Electrical Characteristics

Symbol Parametear Candition Min Nom Max Unit
DC Supply voltage ' 1.1 Operafion 1.067 (-3%) 1.1 1166 [=6%) [

DDRSRCDO Sideband Interface |
W) 0.as 1.0 1.05 W
DB |0 Supply Voltage

- ™

VD =]

Id. at 176.

101. Testing confirms the relative amplitude. For example, voltmeters connected to

VDD, VDDQ, and VDDIO (VIO) of a Samsung RDIMM recorded 1.1V, 1.1V, and 1.0V

respectively.

N

102. On information and belief, Samsung also indirectly infringes the *918 Patent, as

provided in 35 U.S.C. § 271(b), by inducing infringement by others, such as Samsung’s customers
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and end users, in this District and elsewhere in the United States. For example, on information
and belief, Samsung has induced, and currently induces, the infringement of the *918 Patent
through its affirmative acts of selling, offering to sell, distributing, and/or otherwise making
available the accused DDR5 products and other materially similar products that infringe the *918
Patent. On information and belief, Samsung provides specifications, datasheets, instruction
manuals, and/or other materials that encourage and facilitate infringing use of the accused DDR5
memory modules and other materially similar products by users in a manner that it knows or should
have known would result in infringement and with the intent of inducing infringement.

103. On information and belief, Samsung also indirectly infringes the *918 Patent, as
provided in 35 U.S.C. § 271(c), contributing to direct infringement committed by others, such as
customers and end users, in this District and elsewhere in the United States. For example, on
information and belief, Samsung has contributed to, and currently contributes to, Samsung’s
customers and end-users infringement of the *918 Patent through its affirmative acts of selling and
offering to sell, in this District and elsewhere in the United States, the accused DDR5 memory
modules and other materially similar products that infringe the *918 Patent. On information and
belief, the accused DDR5 products and other materially similar products have no substantial
noninfringing use, and constitute a material part of the patented invention. On information and
belief, Samsung is aware that the product or process that includes the accused DDR5 products and
other materially similar products may be covered by one or more claims of the *918 Patent. On
information and belief, the use of the product or process that includes the accused DDR5 products
and other materially similar products infringes at least one claim of the *918 Patent.

104. Samsung’s infringement of the ’918 Patent has damaged and will continue to
damage Netlist. Samsung has had actual notice of the *918 Patent since at least August 2, 2021.

Samsung’s infringement of the *918 Patent has been continuing and willful. Samsung continues
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to commit acts of infringement despite a high likelihood that its actions constitute infringement,
and Samsung knew or should have known that its actions constituted an unjustifiably high risk of
infringement.

VIl. EFOURTH CLAIM FOR RELIEF —°054 PATENT

105. Netlist re-alleges and incorporates by reference the allegations of the preceding
paragraphs of this First Amended Complaint as if fully set forth herein.

106. On information and belief, Defendants directly infringed and are currently
infringing at least one claim of the *054 Patent by, among other things, making, using, selling,
offering to sell, and/or importing within this District and elsewhere in the United States, without
authority, the accused DDR5 LRDIMMs, DDR5 RDIMMs, DDR5 SODIMMs, DDR5 UDIMMs,
and other products with materially the same structures in relevant parts. For example, and as
shown below, the accused DDR5 memory modules and other products with materially the same
structures in relevant parts infringe at least one claim of the *054 Patent.

107. For example, the accused DDRS5 products comprise a memory module comprising
a printed circuit board (PCB) having an interface configured to fit into a corresponding slot

connector of a host system, as illustrated below using a representative UDIMM and RDIMM.
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(Images of a Samsung DDR5 UDIMM obtained in the U.S. and inserted into a host system).
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(Images of a Samsung DDR5 RDIMM obtained in the U.S. for testing).

108. The accused DDR5 products further comprise a voltage conversion circuit coupled
to the PCB and configured to provide a plurality of regulated voltages, wherein the voltage
conversion circuit includes three buck converters each of which is configured to produce a

regulated voltage of the plurality of regulated voltages. For example, Samsung notes on its website
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that its DDR5 modules include an “on-DIMM PMIC” that “further boosts power management
efficiency and power supply stability.” Ex. 12 at 5; see also Ex. 13 at 2 (“One major design
improvement to the newest generation DRAM solution involves integrating the PMIC into the
memory module — previous generations placed the PMIC on the motherboard — offering
increased compatibility and signal integrity, and providing a more reliable and sustained
performance.”).

109. Samsung’s PMIC for DDRS5 includes a high-efficiency hybrid gate driver and an
asynchronous-based dual-phase buck control scheme. 1d. The dual-phase buck control scheme
“allows the DC voltage to step down from high to low with a fast transient response to changes in
the output load current and adapts the conversion accordingly to efficiently regulate its output

voltage at near-constant levels.” Id. See also, e.g.,

(Zoomed-in view of Samsung voltage conversion and power control circuits on the above
Samsung DDR5 UDIMM).
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(View of Samsung voltage conversion and power control circuits on the above Samsung DDR5
RDIMM).

110. The voltage conversion circuit, which includes the relevant parts of PMIC, e.g., the
inductors, capacitors, and other necessary elements that comprise at least three buck converters,
provides the at least three required regulated voltages. The regulated voltages include VDD,
VDDQ, VPP, among others. On information and belief, the magnitude of these regulated voltages
are programmable. For example, VDD and VYDDQ can be programmed to have an amplitude of
1.1V. As another example, VPP can be a regulated voltage at 1.8V. DRAMSs on the PCB are each
coupled to the VDD, VDDQ and VPP regulated voltages. The voltage conversion circuit can also
have other voltage regulators, including linear voltage regulators. Outputs from these other voltage
regulators include, e.g., a 1.8V output for powering components such as SPD, and where

applicable, a 1.0V output for powering components such as RCD that is present in RDIMMs and
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LRDIMMs. The observed voltages and behavior are consistent with the latest DDR5 standards,

within error tolerance. See supra 1 97-100.

(Input and output voltages for a Samsung UDIMM)
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(Input and output voltages for a Samsung RDIMM)

111. The accused DDR5 products further comprise a plurality of components (such as
DRAM devices, thermal sensors, SPD and, where applicable, RCD and data buffers) coupled to
the PCB, each component of which is coupled to at least one regulated voltage of the plurality of
regulated voltages, including a plurality of SDRAM devices coupled to a first regulated voltage of
the plurality of regulated voltages. See, e.g., supra { 98.

112. The accused DDRS5 products further comprise a controller coupled to the PCB,
which includes a voltage monitor circuit coupled to an input voltage, such as VIN_BULK or where
applicable, VIN_MGMT, received from the host system via the interface. The controller and the
voltage monitoring circuit may be part of the PMIC. In response to the voltage monitor detecting

an amplitude change in the input voltage (e.g., an over- or under-voltage condition on the input
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power pins), the memory module transitions from a first operable state (e.g., with all components
operating normally) to a second operable state (e.g., with the PMIC, thermal sensors, and/or SPD
still operating, but not necessarily all components operating).

113.  Furthermore, in response to the detected over- or under- voltage, the controller is
configured to perform operations such as a write operation that records predefined bit value(s) in
a register. The register is a non-volatile memory because the information written to the register
by the controller is retained even after power-off.

114.  On information and belief, Samsung also indirectly infringes the 054 Patent, as
provided in 35 U.S.C. § 271(b), by inducing infringement by others, such as Samsung’s customers
and end users, in this District and elsewhere in the United States. For example, on information
and belief, Samsung has induced, and currently induces, the infringement of the *054 Patent
through its affirmative acts of selling, offering to sell, distributing, and/or otherwise making
available the accused DDR5 products and other materially similar products that infringe the 054
Patent. On information and belief, Samsung provides specifications, datasheets, instruction
manuals, and/or other materials that encourage and facilitate infringing use of the accused DDR5
memory modules and other materially similar products by users in a manner that it knows or should
have known would result in infringement and with the intent of inducing infringement.

115.  On information and belief, Samsung also indirectly infringes the *054 Patent, as
provided in 35 U.S.C. § 271(c), contributing to direct infringement committed by others, such as
customers and end users, in this District and elsewhere in the United States. For example, on
information and belief, Samsung has contributed to, and currently contributes to, Samsung’s
customers and end-users infringement of the 054 Patent through its affirmative acts of selling and
offering to sell, in this District and elsewhere in the United States, the accused DDR5 memory

modules and other materially similar products that infringe the *054 Patent. On information and
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belief, the accused DDR5 products and other materially similar products have no substantial
noninfringing use, and constitute a material part of the patented invention. On information and
belief, Samsung is aware that the product or process that includes the accused DDR5 products and
other materially similar products may be covered by one or more claims of the 054 Patent. On
information and belief, the use of the product or process that includes the accused DDR5 products
and other materially similar products infringes at least one claim of the *054 Patent.

116. Samsung’s infringement of the 054 Patent has damaged and will continue to
damage Netlist. Samsung has had actual notice of the *054 Patent since at least August 2, 2021.
Samsung’s infringement of the 054 Patent has been continuing and willful. Samsung continues
to commit acts of infringement despite a high likelihood that its actions constitute infringement,
and Samsung knew or should have known that its actions constituted an unjustifiably high risk of
infringement.

VIIl. EIFTH CLAIM FOR RELIEF —"060 PATENT

117. Netlist re-alleges and incorporates by reference the allegations of the preceding
paragraphs of this First Amended Complaint as if fully set forth herein.

118. On information and belief, Defendants directly infringed and are currently
infringing at least claim 20 of the 060 Patent by, among other things, making, using, selling,
offering to sell, and/or importing within this District and elsewhere in the United States, without
authority, the Accused HBM Products, and other products with materially the same structure in
relevant part. For example, and as shown below, the Accused HBM Products and other products
with materially the same structure and operating mechanisms in relevant part infringe at least one

claim of the 060 Patent.
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119. The Accused HBM Products also each include a plurality of array dies arranged in
a stack (e.g., 8 stacked DRAM dies). The plurality of array dies can be divided into at least two

groups of array dies. The dies are interconnected via TSVs and associated bumps and bond pads.
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120. The Accused HBM Products have also at least two die interconnects. For example,
some TSVs only electrically interconnect some of the DRAM dies (first group of array die(s),
selected from the group of DRAM dies that Samsung annotates each individually as a “Core Die”),
while others may electrically bypass this first group of array dies and electrically connect with the
active transceiver logic of at least one of the other DRAM dies (second group of array die(s)).

121. The Accused HBM Products also includes a control die (e.g., the bottom die in the
image below, labeled by Samsung as a “Buffer Die”), with a plurality of input/output terminals,
such as terminals for data and control/address signals via which the memory die stack
communicates data and control/address signals with a CPU, GPU, FPGA, or other external dies.

The control die also includes a first driver that drives data signal via the first die interconnects and

a second driver that drives data signal via the second die interconnects.
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Top View

Bottom View

Buffer Die —

8H-Stacked Die

Ex. 22 at 4 (Samsung White Paper).

122. The operation of the Accused HBM Products includes a step of receiving a data
signal at a first terminal (e.g., a data terminal) of the input/output terminals and a step of receiving
a control signal at second terminals (e.g., control/address terminals) of the input/output terminals.

123.  Chip select signals, which may be encoded in the received stack ID (“SID”) signals,
each select an array die to which data signals are to be driven by the corresponding data driver via
the corresponding die interconnects. The Accused HBM Products select one of the first driver and
the second driver in accordance with the chip select signal(s) to drive the data signal to the selected
array die via the corresponding first or second die interconnect.

124. On information and belief, Samsung also indirectly infringes the 060 Patent, as
provided in 35 U.S.C. § 271(b), by inducing infringement by others, such as Samsung’s customers
and end users, in this District and elsewhere in the United States. For example, on information
and belief, Samsung has induced, and currently induces, the infringement of the 060 Patent
through its affirmative acts of selling, offering to sell, distributing, and/or otherwise making
available the Accused HBM Products and other materially similar products that infringe the 060
Patent. On information and belief, Samsung provides specifications, datasheets, instruction

manuals, and/or other materials that encourage and facilitate infringing use of the Accused HBM
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Products and other materially similar products by users in a manner that it knows or should have
known would result in infringement and with the intent of inducing infringement.

125.  On information and belief, Samsung also indirectly infringes the 060 Patent, as
provided in 35 U.S.C. § 271(c), contributing to direct infringement committed by others, such as
customers and end users, in this District and elsewhere in the United States. For example, on
information and belief, Samsung has contributed to, and currently contributes to, Samsung’s
customers and end-users infringement of the ‘060 Patent through its affirmative acts of selling and
offering to sell, in this District and elsewhere in the United States, the Accused HBM Products
and other materially similar products that infringe the 060 Patent. On information and belief, the
Accused HBM Products and other materially similar products have no substantial noninfringing
use, and constitute a material part of the patented invention. On information and belief, Samsung
is aware that the product or process that includes the Accused HBM Products and other materially
similar products may be covered by one or more claims of the 060 Patent. On information and
belief, the use of the product or process that includes the Accused HBM Products and other
materially similar products infringes at least one claim of the ‘060 Patent.

126. Samsung’s infringement of the 060 Patent has damaged and will continue to
damage Netlist. Samsung has had actual notice of the 060 Patent since at least August 2, 2021.
Samsung’s infringement of the *060 Patent has been continuing and willful. Samsung continues
to commit acts of infringement despite a high likelihood that its actions constitute infringement,
and Samsung knew or should have known that its actions constituted an unjustifiably high risk of
infringement.

IX. SIXTHCLAIM FOR RELIEF —°160 PATENT

127. Netlist re-alleges and incorporates by reference the allegations of the preceding

paragraphs of this First Amended Complaint as if fully set forth herein.
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128. On information and belief, Defendants directly infringed and are currently
infringing at least claim 1 of the 160 Patent by, among other things, making, using, selling,
offering to sell, and/or importing within this District and elsewhere in the United States, without
authority, the Accused HBM Products, and other products with materially the same structure in
relevant part. For example, and as shown below, the Accused HBM Products and other products
with materially the same structure in relevant part infringe at least one claim of the 160 Patent.

129. For example, the Accused HBM Products include terminals for data and terminals
for control signals (e.g., command and address signals).

130. The Accused HBM Products also each include stacked array dies (e.g., 8 stacked
DRAM dies) including at least two groups of array dies. The dies are interconnected via TSVs

and associated bumps and bond pads.
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131. The Accused HBM Products have also at least two interconnects, each in electrical
communication with one group of array dies but not in communication with a second group of

array dies. For example, first die interconnects are in electrical communication with a first group
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of array dies and not in electrical communication with a second group of at least one array die; and
second die interconnects are in electrical communication with the second group of at least one
array die and not in electrical communication with the first group of array dies. This may be
achieved by electrically coupling certain TSVs with active transceiver logic for only a subset of
the dies. For example, some TSVs may only interconnect some of the DRAM dies (first group of
array dies) and some may bypass this first group of DRAM dies and electrically connect with the
active transceiver logic of at least some of the other DRAM dies (second group of array dies).

132. The Accused HBM Products also each include a control die (e.g., the bottom
“Buffer Die” in the image above, supra { 121). The control die includes first data conduits
between the first die interconnects and the data terminals, and second data conduits between the
second die interconnects and the data terminals. The data conduit includes first drivers each having
a first driver size and configured to drive a data signal from a corresponding data terminal to the
first group of array dies; and the second data conduit include second drivers each having a second
driver size and configured to drive a data signal from a corresponding data terminal to the second
group of at least one array die. The second driver size is different from the first driver size, for
example, to account for the different distances data signals have to travel to reach the respective
array dies in the stack.

133.  On information and belief, Samsung also indirectly infringes the *160 Patent, as
provided in 35 U.S.C. § 271(b), by inducing infringement by others, such as Samsung’s customers
and end users, in this District and elsewhere in the United States. For example, on information
and belief, Samsung has induced, and currently induces, the infringement of the 160 Patent
through its affirmative acts of selling, offering to sell, distributing, and/or otherwise making
available the Accused HBM Products and other materially similar products that infringe the >160

Patent. On information and belief, Samsung provides specifications, datasheets, instruction
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manuals, and/or other materials that encourage and facilitate infringing use of the Accused HBM
Products and other materially similar products by users in a manner that it knows or should have
known would result in infringement and with the intent of inducing infringement.

134. On information and belief, Samsung also indirectly infringes the 160 Patent, as
provided in 35 U.S.C. § 271(c), contributing to direct infringement committed by others, such as
customers and end users, in this District and elsewhere in the United States. For example, on
information and belief, Samsung has contributed to, and currently contributes to, Samsung’s
customers and end-users infringement of the ‘160 Patent through its affirmative acts of selling and
offering to sell, in this District and elsewhere in the United States, the Accused HBM Products and
other materially similar products that infringe the 160 Patent. On information and belief, the
Accused HBM Products and other materially similar products have no substantial noninfringing
use, and constitute a material part of the patented invention. On information and belief, Samsung
is aware that the product or process that includes the Accused HBM Products and other materially
similar products may be covered by one or more claims of the *160 Patent. On information and
belief, the use of the product or process that includes the Accused HBM Products and other
materially similar products infringes at least one claim of the ‘160 Patent.

135. Samsung’s infringement of the 160 Patent has damaged and will continue to
damage Netlist. Samsung has had actual notice of the *160 Patent since at least August 2, 2021.
Samsung’s infringement of the 160 Patent has been continuing and willful. Samsung continues
to commit acts of infringement despite a high likelihood that its actions constitute infringement,
and Samsung knew or should have known that its actions constituted an unjustifiably high risk of

infringement.
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X. DEMAND FOR JURY TRIAL

136. Pursuant to Federal Rule of Civil Procedure 38(b), Netlist hereby demands a trial
by jury on all issues triable to a jury.

Xl. PRAYERFORRELIEF

WHEREFORE, Netlist respectfully requests that this Court enter judgment in its

favor ordering, finding, declaring, and/or awarding Netlist relief as follows:

A. that Samsung infringes the Patents-in-Suit;

B. all equitable relief the Court deems just and proper as a result of Samsung’s
infringement;

C. an award of damages resulting from Samsung’s acts of infringement in accordance
with 35 U.S.C. § 284;

D. that Samsung’s infringement of the Patents-in-Suit is willful;

E. enhanced damages pursuant to 35 U.S.C. § 284;

F. that this is an exceptional case and awarding Netlist its reasonable attorneys’ fees
pursuant to 35 U.S.C. § 285;

G. an accounting for acts of infringement and supplemental damages, without
limitation, prejudgment and post-judgment interest; and

H. such other equitable relief which may be requested and to which Netlist is entitled.
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