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CLAIM LISTING

Ref. #

Listing of Challenged Claims

l.a.1

1. A memory module

1.a.2

operable in a computer system to communicate data with a memory
controller of the computer system via a N-bit wide memory bus in
response to read or write memory commands received from the
memory controller,

1.a.3

the memory bus including address and control signal lines and data
signal lines,

l.a4

the memory module comprising:

1.b

a printed circuit board having a plurality of edge connections configured
to be electrically coupled to a corresponding plurality of contacts of a
module slot of the computer system;

l.c.1

logic coupled to the printed circuit board and configurable to receive a
set of input address and control signals associated with a read or write
memory command via the address and control signal lines and to output
a set of registered address and control signals in response to the set of
input address and control signals,

1.c.2

the set of input address and control signals including a plurality of input
chip select signals and other input address and control signals, the
plurality of input chip select signals including one chip select signal
having an active signal value and one or more other input chip select
signals each having a non-active signal value,

1.c3

the set of registered address and control signals including a plurality of
registered chip select signals corresponding to respective ones of the
plurality of input chip select signals and other registered address and
control signals corresponding to respective ones of the other input
address and control signals, the plurality of registered chip select signals
including one registered chip select signal having an active signal value
and one or more other registered chip select signals each having a non-
active signal value,

l.c4

wherein the logic is further configurable to output data buffer control
signals in response to the read or write memory command,

1.d.1

memory devices mounted on the printed circuit board and arranged in a
plurality of N-bit wide ranks,
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Ref. #

Listing of Challenged Claims

1.d.2

wherein the plurality of N-bit wide ranks correspond to respective ones
of the plurality of registered chip select signals such that each of the
plurality of registered chip select signals is received by memory devices
one respective N-bit wide rank of the plurality of N-bit-wide ranks,

1.d.3

wherein one of the plurality of N-bit wide ranks including memory
devices receiving the registered chip select signal having the active
signal value and the other registered address and control signals is
configured to receive or output a burst of N-bit wide data signals in
response to the read or write command; and

l.e

circuitry coupled between the data signal lines in the N-bit wide
memory bus and corresponding data pins of memory devices in each of
the plurality of N-bit wide ranks, the circuitry being configurable to
transfer the burst of N-bit wide data signals between the N-bit wide
memory bus and the memory devices in the one of the plurality of N-bit
wide ranks in response to the data buffer control signals and in
accordance with an overall CAS latency of the memory module;

1.1

wherein data transfers through the circuitry are registered for an amount
of time delay such that the overall CAS latency of the memory module
is greater than an actual operational CAS latency of each of the memory
devices.

The memory module of claim 1, wherein each of the memory devices
has a corresponding load, and the circuitry is configured to isolate the
loads of the memory devices from the memory bus.

The memory module of claim 1, wherein the burst of N-bit wide data
signals includes a set of consecutively transmitted data bits for each data
signal line in the memory bus, and wherein the set of consecutively
transmitted data bits are successively transferred through the circuitry
in response to the data buffer control signals.

The memory module of claim 1, wherein each of the memory devices
is 4-bits wide, and wherein each of the plurality of ranks is 64-bits or
72-bits wide and includes 16 or 18 memory devices configured in pairs.

The memory module of claim 1, wherein the memory devices are
organized in four ranks and the set of input address and control signals
include four chip select signals, one for each of the four ranks.




Ref. #

Listing of Challenged Claims

The memory module of claim 1, wherein the circuitry includes logic
pipelines configurable to enable the data transfers between the memory
devices and the memory bus through the circuitry.

The memory module of claim 1, wherein the logic is further configured
to report the overall CAS latency to the memory controller in response
to a mode register set command received from the memory controller.

The memory module of claim 1, wherein the memory module has a
specified data rate, and wherein the burst of N-bit wide data signals are
transferred between the one of the plurality of N-bit wide ranks and the
memory controller at the specified data rate.

The memory module of claim 1, further comprising a phase locked loop
clock driver configured to output a clock signal in response to one or
more signals received from the memory controller, wherein the
predetermined amount of time delay is at least one clock cycle time
delay.

10

The memory module of claim 9, wherein the memory devices are
dynamic random access memory devices configured to operate
synchronously with the clock signal, and wherein each memory device
in the one of the plurality of N-bit wide ranks i1s configured to receive
or output a respective set of bits of the burst of N-bit wide data signals
on both edges of each of a respective set of data strobes.

11

The memory module of claim 1, wherein the circuitry includes data
paths, and wherein the circuitry is configurable to enable the data paths
in response to the data buffer control signals so that the burst of N-bit
wide data signals are transferred via the data paths.

12

The memory module of claim 11, wherein the data paths are disabled
when no data signals associated with any memory command are being
transferred through the circuitry.

13

The memory module of claim 12, wherein each of the memory devices
has a corresponding load, and the circuitry is configured to isolate the
loads of the memory devices from the memory bus.

14

The memory module of claim 12, wherein the memory module has a
specified data rate, and wherein the burst of N-bit wide data signals are
transferred through the data paths at the specified data rate.

X1




Ref. # Listing of Challenged Claims

15 The memory module of claim 12, wherein the read or write command
is a write memory command, wherein the burst of N-bit wide data
signals include a respective series of write data bits received by the
circuitry from a respective one of the data signal lines, and wherein the
respective series of write data bits are successively transferred via a
respective one of the data paths
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1. Discretionary denial under Fintiv (POPR 62-65)

Petitioner has provided a Sofera stipulation, see EX1093, mooting Fintiv.
See EX1091, p.3 & n.3, p.7. Netlist argues a Sofera stipulation “would still not
outweigh the other factors,” POPR 64, but the Director’s Interim Procedure is
clear that a Sotera stipulation is dispositive. EX1091, p.3 & n.3, p.7; Samsung
Elecs. Co. v. Netlist, Inc., IPR2022-01427, Paper 13, at 67 (PTAB Apr. 12, 2023).

2. Discretionary denial under § 325(d) (POPR 59-62)

Under Part 1 of Advanced Bionics, Netlist relies on the fact that “the
references at issue [or similar references] were not lined through” to conclude that
the Examiner considered them. POPR 61-62. This conclusion is untenable given
the sheer number of references—mnearly 900. Pet. 127. The authority cited by
Netlist, POPR 61, is distinguishable on this basis. The USPTO’s recent proposed
rulemaking agrees that “mere citation of a reference” in an IDS is not “sufficient”
for denial under §325(d). EX1094, pp.24511-12. Netlist does not dispute that the
claims were never distinguished over the references asserted here, as there was no
substantive Office Action. Pet. 127-28; EX1003, q119. Nor does Netlist contend

that the Examiner ever considered “the same arguments” in the Petition concerning

the specific combinations of references here (i.e., Perego+JESD79-2 and/or with

Ellsberry or Halbert). Wolfspeed, Inc. v. Trs. of Purdue Univ., IPR2022-00761,

Paper 13, at 8 (PTAB Mar. 30, 2023) (Director).



Under Part 2 of Advanced Bionics, the Examiner clearly erred by allowing
the claims (without any substantive rejection). “[I]f the record of the Office’s
previous consideration of the art is not well developed or silent, then a petitioner
may show the Office erred by overlooking something persuasive.” Advanced
Bionics, IPR2019-01469, Paper 6, at 10; Yita LLC v. MacNeil IP LLC, IPR2023-
00172, Paper 12, at 45—46 (PTAB June 13, 2023). That is the case here. The
Examiner identified a single reference—Janzen, not the references at issue—as the
“closest prior art.” EX1002, p.229. Netlist does not (and cannot) contend that the
combinations at issue are cumulative to Janzen.

Netlist’s argument that “none of the references in the Petition render the
challenged claims obvious,” POPR 62, is incorrect. First, for example, Netlist

argues that Ground 1 (Perego+JESD79-2) does not teach “ranks” of memory

devices because Perego supposedly is limited to “Rambus” memory (POPR 1, 33—
42). There is no record of the Examiner agreeing with this argument, which is
clearly wrong. Perego teaches using “DDR2” memory devices, EX1071, 10:58,
which under the JESD79-2 standard are organized in “ranks” and selected by chip-
select signals. Pet. 30-33, 51-58, 64—73. Indeed, the Board has already found, in
the Institution Decision for the related 912 Patent, that Perego renders obvious
“ranks.” EX1023,41-42. Netlist argues (POPR 33-34) that Perego at 15:37—:45

does not disclose ranks or chip-select signals, citing a snippet of Dr. Wolfe’s



testimony, but Dr. Wolfe actually testified that this portion of Perego teaches using
both the incoming chip-select signal and address signal to select the rank as part of
“rank multiplication,” e.g., EX2003, 82:14-83:14, 204:12—:21; Pet. 10-12, 50-51,
67; EX1003, q4167-170, 241. Netlist also points to Figure SF (POPR 34), but the
Petition does not rely on that Figure for “ranks.” Pet. 83—84 (Figure SE shows two
ranks, green and blue). Netlist argues Perego’s “configurable width” buffer would
result in a constantly “changing” width, POPR 34-36, but the width could simply
stay the same (e.g., 64 bits wide), Pet. 37-38, 64—72.

Second, Netlist argues Ground 1 does not disclose chip-select signals
inputted to a data buffer. POPR 13-25. Again, there is no record of the Examiner
agreeing with this argument, which is clearly wrong. As discussed above, Perego
teaches that the invention can use DDR2 memory devices, and thus the logic in
Perego’s buffer “would need...chip-select signals...so that the memory module
can use DDR memory devices,” as already recognized by the Board. EX1023, 43—
45; Pet. 51-54. Netlist argues Perego at 6:12-24 does not say “chip select
signals,” POPR 24, but it refers to a “normal memory read operation,” which under
the JESD79-2 standard would include chip-select signals on the “control signal
lines” (e.g., “RQ”), Pet. 40—41, 51-54. Netlist argues Perego is limited to “point-
to-point” signals, POPR 17, but Perego also teaches using a “bus,” Pet. 36-38.

Third, Netlist argues that Perego, Ellsberry, and Halbert do not disclose an




“overall CAS latency of the memory module.” POPR 42-46, 50-51, 56-57.
Again, there is no record of the Examiner agreeing with this argument, which is
clearly wrong. Netlist argues the “latency” in Perego could be for just the memory
device (rather than the entire memory module), POPR 43, but the JEDEC RDIMM
standard teaches adding one extra clock cycle for the register on the memory
module, rendering obvious an “overall CAS latency of the memory module,” Pet.
93-95. Ellsberry and Halbert similarly teach adding at least one extra clock cycle.
Pet. 118-19, 124-26. Netlist’s argument that a POSITA would not understand
these teachings, POPR 50-51, 5657, is unsupported by any expert testimony.
Netlist argues that Perego’s buffer can include caches that speed up data access,
POPR 44, but that is an optional feature. EX1071, 12:4—:9 (“may be
incorporated”). Under the JEDEC standard, the CAS latency for the memory
devices is set during initialization and “never change[s]...again,” EX1069, 17,
meaning the “overall CAS latency of the memory module” will always be greater
than “an actual operational CAS latency of each of the memory devices,” Pet. 95.

Fourth, Netlist argues Halbert is limited to accessing “multiple ranks . . .

simultaneously and in parallel,” POPR 55-56, but the Board has already rejected

such a narrow interpretation of Halbert’s teachings, EX1076, 28-29.
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