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MEMORY MODULE WITH DATA BUFFERING

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application is a continuation of U.S. Pat. Appl. No. 15/857,519,
filed December 28, 2017, which is a continuation of U.S. Pat. Appl. No. 14/715,486, filed May
18,2015, (U.S. Pat. No. 9,858,215), which is a continuation of U.S. Pat. Appl. No. 13/971,231,
filed August 20, 2013, (Pat. No. 9,037,774), which is a continuation of U.S. Pat. Appl. No.
13/287,081, filed November 1, 2011, (U.S. Pat. No. 8,516,188), which is a continuation of U.S.
Pat. Appl. No. 13/032,470, filed February 22, 2011, (U.S. Pat. No. 8,081,536), which is a
continuation of U.S. Pat. Appl. No. 12/955,711, filed November 29, 2010, (U.S. Pat. No.
7,916,574), which is a continuation of U.S. Pat. Appl. No. 12/629,827, filed December 2, 2009,
(U.S. Pat. No. 7,881,150), which is a continuation of U.S. Pat. Appl. No. 12/408,652, filed
March 20, 2009, (U.S. Pat. No. 7,636,274), which is a continuation of U.S. Pat. Appl. No.
11/335,875, filed January 19, 2006, (U.S. Pat. No. 7,532,537), which claims the benefit of U.S.
Provisional Appl. No. 60/645,087, filed January 19, 2005 and which is a continuation-in-part
of U.S. Pat. Appl. No. 11/173,175, filed July 1, 2005, (U.S. Pat. No. 7,289,386), which claims
the benefit of U.S. Provisional Appl. No. 60/588,244, filed July 15, 2004 and which is a
continuation-in-part of U.S. Pat. Appl. No. 11/075,395, filed March 7, 2005, (U.S. Pat. No.
7,286,436), which claims the benefit of U.S. Provisional Appl. No. 60/550,668, filed March 5,
2004, U.S. Provisional Appl. No. 60/575,595, filed May 28, 2004, and U.S. Provisional Appl.
No. 60/590,038, filed July 21, 2004. U.S. Pat. Appl. Nos. 15/857,519, 14/715,486, 13/287,081,
13/032,470, 12/955,711, 12/629,827, 12/408,652, 11/335,875, 11/173,175, and 11/075,395,
and U.S. Provisional Appl. Nos. 60/550,668, 60/575,595, 60/590,038, 60/588,244, and

60/645,087 are each incorporated in its entirety by reference herein.
BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The present invention relates generally to memory modules of a computer
system, and more specifically to devices and methods for improving the performance, the

memory capacity, or both, of memory modules.

2. Description of the Related Art
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[0003] Certain types of memory modules comprise a plurality of dynamic random-
access memory (DRAM) devices mounted on a printed circuit board (PCB). These memory
modules are typically mounted in a memory slot or socket of a computer system (e.g., a server
system or a personal computer) and are accessed by the processor of the computer system.
Memory modules typically have a memory configuration with a unique combination of rows,

columns, and banks which result in a total memory capacity for the memory module.

[0004] For example, a 512-Megabyte memory module (termed a “512-MB”
memory module, which actually has 2% or 536,870,912 bytes of capacity) will typically utilize
eight 512-Megabit DRAM devices (each identified as a “512-Mb” DRAM device, each
actually having 2*° or 536,870,912 bits of capacity). The memory cells (or memory locations)
of each 512-Mb DRAM device can be arranged in four banks, with each bank having an array
of 2** (or 16,777,216) memory locations arranged as 2 rows and 2! columns, and with each
memory location having a width of 8 bits. Such DRAM devices with 64 M 8-bit-wide memory
locations (actually with four banks of 2%’ or 134,217,728 one-bit memory cells arranged to
provide a total of 2% or 67,108,864 memory locations with 8 bits each) are identified as having
a “64 Mbx8” or “64 Mx8-bit” configuration, or as having a depth of 64 M and a bit width of
8. Furthermore, certain commercially-available 512-MB memory modules are termed to have
a “64 Mx8-byte” configuration or a “64 Mx64-bit” configuration with a depth of 64 M and a
width of 8 bytes or 64 bits.

[0005] Similarly, a 1-Gigabyte memory module (termed a “1-GB” memory module,
which actually has 2% or 1,073,741,824 bytes of capacity) can utilize eight 1-Gigabit DRAM
devices (each identified as a “1-Gb” DRAM device, each actually having 2°° or 1,073,741,824
bits of capacity). The memory locations of each 1-Gb DRAM device can be arranged in four
banks, with each bank having an array of memory locations with 2!* rows and 2! columns, and
with each memory location having a width of 8 bits. Such DRAM devices with 128 M 8-bit-
wide memory locations (actually with a total of 2>” or 134,217,728 memory locations with 8
bits each) are identified as having a “128 Mbx8” or “128 Mx8-bit” configuration, or as having
a depth of 128 M and a bit width of 8. Furthermore, certain commercially-available 1-GB
memory modules are identified as having a “128 Mx8-byte” configuration or a “128 Mx64-

bit” configuration with a depth of 128 M and a width of 8 bytes or 64 bits.

[0006] The commercially-available 512-MB (64 M x8-byte) memory modules and
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the 1-GB (128 Mx8-byte) memory modules described above are typically used in computer
systems (e.g., personal computers) which perform graphics applications since such “x8”
configurations are compatible with data mask capabilities often used in such graphics
applications. Conversely, memory modules with “x4” configurations are typically used in
computer systems such as servers which are not as graphics-intensive. Examples of such
commercially available “x4” memory modules include, but are not limited to, 512-MB (128

Mx4-byte) memory modules comprising eight 512-Mb (128 Mbx4) memory devices.

[0007] The DRAM devices of a memory module are generally arranged as ranks
or rows of memory, each rank of memory generally having a bit width. For example, a memory
module in which each rank of the memory module is 64 bits wide is described as having an
“x64” organization. Similarly, a memory module having 72-bit-wide ranks is described as

having an “x72” organization.

[0008] The memory capacity of a memory module increases with the number of
memory devices. The number of memory devices of a memory module can be increased by
increasing the number of memory devices per rank or by increasing the number of ranks. For
example, a memory module with four ranks has double the memory capacity of a memory
module with two ranks and four times the memory capacity of a memory module with one
rank. Rather than referring to the memory capacity of the memory module, in certain

circumstances, the memory density of the memory module is referred to instead.

[0009] During operation, the ranks of a memory module are selected or activated
by address and command signals that are received from the processor. Examples of such
address and command signals include, but are not limited to, rank-select signals, also called
chip-select signals. Most computer and server systems support one-rank and two-rank memory
modules. By only supporting one-rank and two-rank memory modules, the memory density

that can be incorporated in each memory slot is limited.

[0010] Various aspects of the design of a memory module impose limitations on
the size of the memory arrays of the memory module. Certain such aspects are particularly
important for memory modules designed to operate at higher frequencies. Examples of such
aspects include, but are not limited to, memory device (e.g., chip) densities, load fan-out, signal

integrity, available rank selects, power dissipation, and thermal profiles.
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SUMMARY OF THE INVENTION

[0011] A memory module is 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. The memory bus
includes address and control signal lines and data signal lines. According to some embodiments,
the memory module comprises 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, and memory devices mounted on the printed circuit board.

[0012] In some embodiments, the memory module further comprises 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. The set of input address and control signals includes a plurality of input
chip select signals in addition to other input address and control signals. The plurality of input
chip select signals includes 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. The set of registered
address and control signals includes a plurality of registered chip select signals corresponding
to respective ones of the plurality of input chip select signals, in addition to 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 includes 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. The logic is further configurable to output data buffer control

signals in response to the read or write memory command.

[0013] In some embodiments, the memory devices are arranged in a plurality of N-
bit wide ranks. The plurality of ranks are configured to receive respective ones of the plurality
of registered chip select signals such that each of the plurality of registered chip select signals
is received by one respective N-bit wide rank of the plurality of N-bit-wide ranks. One of the
plurality of ranks 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.
[0014] In some embodiments, the memory module further comprises circuitry
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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 is
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. In some embodiments, data transfers through the circuitry are registered for an
additional 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.

[0015] In some embodiments, the memory module further comprises a phase
locked loop clock driver configured to output a clock signal in response to one or more signals
received from the memory controller, and the predetermined amount of time delay is at least
one clock cycle time delay. In some embodiments, 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 ranks is configured receive or output a
respective set of bits of the first burst of N-bit wide data signals on both edges of each of a

respective set of data strobes.

[0016] In some embodiments, the circuitry includes data paths, and the circuitry is
configured to enable the data paths in response to the data buffer control signals so that the N-
bit wide data signals are transferred via the data paths. In some embodiments, the data paths
are disabled when no data signals associated with any memory command are being transferred
through the circuitry. In some embodiments, 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.

[0017] In some embodiments, 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.

[0018] In some embodiments, 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.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0019] FIG. 1 schematically illustrates an example memory module in accordance

with certain embodiments described herein.

[0020] FIG. 2 schematically illustrates a circuit diagram of two memory devices of

a conventional memory module.

[0021] FIGS. 3A and 3B schematically illustrate example memory modules having
a circuit which selectively isolates one or both of the DQ data signal lines of the two memory

devices from the computer system in accordance with certain embodiments described herein.

[0022] FIGS. 4A and 4B schematically illustrate example memory modules having
a circuit which selectively isolates one or both of the DQ data signal lines of the two ranks of
memory devices from the computer system in accordance with certain embodiments described

herein.

[0023] FIGS. 5A-5D schematically illustrate example memory modules having a
circuit comprising a logic element and one or more switches operatively coupled to the logic

element in accordance with certain embodiments described herein.

[0024] FIG. 6A shows an exemplary timing diagram of a gapless read burst for a

back-to-back adjacent read condition from one memory device.

[0025] FIG. 6B shows an exemplary timing diagram with an extra clock cycle
between successive read commands issued to different memory devices for successive read

accesses from different memory devices.

[0026] FIG. 7 shows an exemplary timing diagram in which the last data strobe of
memory device “a” collides with the pre-amble time interval of the data strobe of memory

device “b.”

[0027] FIGS. 8 A-8D schematically illustrate circuit diagrams of example memory
modules comprising a circuit which multiplexes the DQS data strobe signal lines from one

another in accordance with certain embodiments described herein.

[0028] FIG. 9A schematically illustrates an example memory module with four

ranks of memory devices compatible with certain embodiments described herein.
[0029] FIG. 9B schematically illustrates an example memory module with two
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ranks of memory devices compatible with certain embodiments described herein.

[0030] FIG. 9C schematically illustrates another example memory module in

accordance with certain embodiments described herein.

[0031] FIG. 10A schematically illustrates an exemplary memory module which

doubles the rank density in accordance with certain embodiments described herein.

[0032] FIG. 10B schematically illustrates an exemplary circuit compatible with

embodiments described herein.

[0033] FIG. 11A schematically illustrates an exemplary memory module which

doubles number of ranks in accordance with certain embodiments described herein.

[0034] FIG. 11B schematically illustrates an exemplary circuit compatible with

embodiments described herein.

[0035] FIG. 12 schematically illustrates an exemplary memory module in which a
data strobe (DQS) pin of a first memory device is electrically connected to a DQS pin of a

second memory device while both DQS pins are active.

[0036] FIG. 13 is an exemplary timing diagram of the voltages applied to the two

DQS pins due to non-simultaneous switching.

[0037] FIG. 14 schematically illustrates another exemplary memory module in
which a DQS pin of a first memory device is connected to a DQS pin of a second memory

device.

[0038] FIG. 15 schematically illustrates an exemplary memory module in

accordance with certain embodiments described herein.

[0039] FIGS. 16A and 16B schematically illustrate a first side and a second side,
respectively, of a memory module with eighteen 64 Mx4 bit, DDR-1 SDRAM FBGA memory

devices on each side of a 184-pin glass-epoxy printed circuit board.

[0040] FIGS. 17A and 17B schematically illustrate an exemplary embodiment of a
memory module in which a first resistor and a second resistor are used to reduce the current

flow between the first DQS pin and the second DQS pin.

[0041] FIG. 18 schematically illustrates another exemplary memory module
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compatible with certain embodiments described herein.

[0042] FIG. 19 schematically illustrates a particular embodiment of the memory
module schematically illustrated by FIG. 18.

DETAILED DESCRIPTION OF EXAMPLE EMBODIMENTS
Load Isolation

[0043] FIG. 1 schematically illustrates an example memory module 10 compatible
with certain embodiments described herein. The memory module 10 is connectable to a
memory controller 20 of a computer system (not shown). The memory module 10 comprises a
plurality of memory devices 30, each memory device 30 having a corresponding load. The
memory module 10 further comprises a circuit 40 electrically coupled to the plurality of
memory devices 30 and configured to be electrically coupled to the memory controller 20 of
the computer system. The circuit 40 selectively isolates one or more of the loads of the memory
devices from the computer system. The circuit 40 comprises logic which translates between a
system memory domain of the computer system and a physical memory domain of the memory

module 10.

[0044] As used herein, the term “load” is a broad term which includes, without
limitation, electrical load, such as capacitive load, inductive load, or impedance load. As used
herein, the term “isolation” is a broad term which includes, without limitation, electrical
separation of one or more components from another component or from one another. As used
herein, the term “circuit” is a broad term which includes, without limitation, an electrical
component or device, or a configuration of electrical components or devices which are
electrically or electromagnetically coupled together (e.g., integrated circuits), to perform

specific functions.

[0045] Various types of memory modules 10 are compatible with embodiments
described herein. For example, memory modules 10 having memory capacities of 512-MB, 1-
GB, 2-GB, 4-GB, 8-GB, as well as other capacities, are compatible with embodiments
described herein. Certain embodiments described herein are applicable to various frequencies
including, but not limited to 100 MHz, 200 MHz, 400 MHz, 800 MHz, and above. In addition,
memory modules 10 having widths of 4 bytes, 8 bytes, 16 bytes, 32bytes, or 32bits, 64 bits,

128 bits, 256 bits, as well as other widths (in bytes or in bits), are compatible with embodiments
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described herein. In certain embodiments, the memory module 10 comprises a printed circuit
board on which the memory devices 30 are mounted, a plurality of edge connectors configured
to be electrically coupled to a corresponding plurality of contacts of a module slot of the
computer system, and a plurality of electrical conduits which electrically couple the memory
devices 30 to the circuit 40 and which electrically couple the circuit 40 to the edge connectors.
Furthermore, memory modules 10 compatible with embodiments described herein include, but
are not limited to, single in-line memory modules (SIMMs), dual in-line memory modules
(DIMMs), small-outline DIMMs (SO-DIMMs), unbuffered DIMMs (UDIMMs), registered
DIMMs (RDIMMs), fully-buffered DIMM (FBDIMM), rank-buffered DIMMs (RBDIMMs),
mini-DIMMs, and micro-DIMMs.

[0046] Memory devices 30 compatible with embodiments described herein include,
but are not limited to, random-access memory (RAM), dynamic random-access memory
(DRAM), synchronous DRAM (SDRAM), and double-data-rate DRAM (e.g., SDR, DDR-1,
DDR-2, DDR-3). In addition, memory devices 30 having bit widths of 4, 8, 16, 32, as well as
other bit widths, are compatible with embodiments described herein. Memory devices 30
compatible with embodiments described herein have packaging which include, but are not
limited to, thin small-outline package (TSOP), ball-grid-array (BGA), fine-pitch BGA (FBGA),
micro-BGA (UBGA), mini-BGA (mBGA), and chip-scale packaging (CSP). Memory devices
30 compatible with embodiments described herein are available from a number of sources,
including but not limited to, Samsung Semiconductor, Inc. of San Jose, Calif., Infineon
Technologies AG of San Jose, Calif., and Micron Technology, Inc. of Boise, Id. Persons skilled
in the art can select appropriate memory devices 30 in accordance with certain embodiments

described herein.

[0047] In certain embodiments, the plurality of memory devices 30 comprises a
first number of memory devices 30. In certain such embodiments, the circuit 40 selectively
isolates a second number of the memory devices 30 from the computer system, with the second

number less than the first number.

[0048] In certain embodiments, the plurality of memory devices 30 are arranged in
a first number of ranks. For example, in certain embodiments, the memory devices 30 are
arranged in two ranks, as schematically illustrated by FIG. 1. In other embodiments, the

memory devices 30 are arranged in four ranks. Other numbers of ranks of the memory devices
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30 are also compatible with embodiments described herein.

[0049] In certain embodiments, the circuit comprises a logic element selected from
a group consisting of: a programmable-logic device (PLD), an application-specific integrated
circuit (ASIC), a field-programmable gate array (FPGA), a custom-designed semiconductor
device, and a complex programmable-logic device (CPLD). In certain embodiments, the logic
element of the circuit 40 is a custom device. Sources of logic elements compatible with
embodiments described herein include, but are not limited to, Lattice Semiconductor
Corporation of Hillsboro, Oreg., Altera Corporation of San Jose, Calif., and Xilinx
Incorporated of San Jose, Calif. In certain embodiments, the logic element comprises various
discrete electrical elements, while in certain other embodiments, the logic element comprises

one or more integrated circuits.

[0050] In certain embodiments, the circuit 40 further comprises one or more
switches which are operatively coupled to the logic element to receive control signals from the
logic element. Examples of switches compatible with certain embodiments described herein
include, but are not limited to, field-effect transistor (FET) switches, such as the
SN74AUC1G66 single bilateral analog switch available from Texas Instruments, Inc. of Dallas,

Tex.

[0051] FIG. 2 schematically illustrates a circuit diagram of two memory devices
30a, 30b of a conventional memory module showing the interconnections between the DQ
data signal lines 102a, 102b of the memory devices 30a, 30b and the DQS data strobe signal
lines 104a, 104b of the memory devices 30a, 30b. Each of the memory devices 30a, 30b has
a plurality of DQ data signal lines and a plurality of DQS data strobe signal lines, however, for
simplicity, FIG. 2 only illustrates a single DQ data signal line and a single DQS data strobe
signal line for each memory device 30a, 30b. The DQ data signal lines 102a, 102b and the
DQS data strobe signal lines 104a, 104b are typically conductive traces etched on the printed
circuit board of the memory module. As shown in FIG. 2, each of the memory devices 30a,
30b has their DQ data signal lines 102a, 102b electrically coupled to a common DQ line 112
and their DQS data strobe signal lines 104a, 104b electrically coupled to a common DQS line
114. The common DQ line 112 and the common DQS line 114 are electrically coupled to the
memory controller 20 of the computer system. Thus, the computer system is exposed to the

loads of both memory devices 30a, 30b concurrently.
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[0052] In certain embodiments, the circuit 40 selectively isolates the loads of at
least some of the memory devices 30 from the computer system. The circuit 40 of certain
embodiments is configured to present a significantly reduced load to the computer system. In
certain embodiments in which the memory devices 30 are arranged in a plurality of ranks, the
circuit 40 selectively isolates the loads of some (e.g., one or more) of the ranks of the memory
module 10 from the computer system. In certain other embodiments, the circuit 40 selectively
isolates the loads of all of the ranks of the memory module 10 from the computer system. For
example, when a memory module 10 is not being accessed by the computer system, the
capacitive load on the memory controller 20 of the computer system by the memory module
10 can be substantially reduced to the capacitive load of the circuit 40 of the memory module

10.

[0053] As schematically illustrated by FIGS. 3A and 3B, an example memory
module 10 compatible with certain embodiments described herein comprises a circuit 40 which
selectively isolates one or both of the DQ data signal lines 102a, 102b of the two memory
devices 30a, 30b from the common DQ data signal line 112 coupled to the computer system.
Thus, the circuit 40 selectively allows a DQ data signal to be transmitted from the memory
controller 20 of the computer system to one or both of the DQ data signal lines 102a, 102b. In
addition, the circuit 40 selectively allows one of a first DQ data signal from the DQ data signal
line 102a of the first memory device 30a or a second DQ data signal from the DQ data signal
line 102b of the second memory device 30b to be transmitted to the memory controller 20 via
the common DQ data signal line 112 (see, e.g., triangles on the DQ and DQS lines of FIGS.
3A and 3B which point towards the memory controller). While various figures of the present
application denote read operations by use of DQ and DQS lines which have triangles pointing
towards the memory controller, certain embodiments described herein are also compatible with
write operations (e.g., as would be denoted by triangles on the DQ or DQS lines pointing away

from the memory controller).

[0054] For example, in certain embodiments, the circuit 40 comprises a pair of
switches 120 a, 120 b on the DQ data signal lines 102a, 102b as schematically illustrated by
FIG. 3A. Each switch 120 a, 120 5 is selectively actuated to selectively electrically couple the
DQ data signal line 102a to the common DQ signal line 112, the DQ data signal line 102b to
the common DQ signal line 112, or both DQ data signal lines 102a, 102b to the common DQ
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signal line 112. In certain other embodiments, the circuit 40 comprises a switch 120 electrically
coupled to both of the DQ data signal lines 102a, 102b, as schematically illustrated by FIG.
3B. The switch 120 is selectively actuated to selectively electrically couple the DQ data signal
line 102a to the common DQ signal line 112, the DQ data signal line 102b to the common DQ
signal line 112, or both DQ signal lines 102a, 102b to the common DQ signal line 112. Circuits
40 having other configurations of switches are also compatible with embodiments described
herein. While each of the memory devices 30a, 30b has a plurality of DQ data signal lines and
a plurality of DQS data strobe signal lines, FIGS. 3A and 3B only illustrate a single DQ data
signal line and a single DQS data strobe signal line for each memory device 30a, 30b for
simplicity. The configurations schematically illustrated by FIGS. 3A and 3B can be applied to
all of the DQ data signal lines and DQS data strobe signal lines of the memory module 10.

[0055] In certain embodiments, the circuit 40 selectively isolates the loads of ranks
of memory devices 30 from the computer system. As schematically illustrated in FIGS. 4A and
4B, example memory modules 10 compatible with certain embodiments described herein
comprise a first number of memory devices 30 arranged in a first number of ranks 32. The
memory modules 10 of FIGS. 4A and 4B comprises two ranks 32a, 32b, with each rank 32a,
32b having a corresponding set of DQ data signal lines and a corresponding set of DQS data
strobe lines. Other numbers of ranks (e.g., four ranks) of memory devices 30 of the memory
module 10 are also compatible with certain embodiments described herein. For simplicity,
FIGS. 4A and 4B illustrate only a single DQ data signal line and a single DQS data strobe

signal line from each rank 32.

[0056] The circuit 40 of FIG. 4A selectively isolates one or more of the DQ data
signal lines 102a, 102b of the two ranks 32a, 32b from the computer system. Thus, the circuit
40 selectively allows a DQ data signal to be transmitted from the memory controller 20 of the
computer system to the memory devices 30 of one or both of the ranks 32a, 32b via the DQ
data signal lines 102a, 102b. In addition, the circuit 40 selectively allows one of a first DQ
data signal from the DQ data signal line 102a of the first rank 32a and a second DQ data signal
from the DQ data signal line 102b of the second rank 32b to be transmitted to the memory
controller 20 via the common DQ data signal line 112. For example, in certain embodiments,
the circuit 40 comprises a pair of switches 120 a, 120 b on the DQ data signal lines 102a, 102b
as schematically illustrated by FIG. 4A. Each switch 120 a, 120 5 is selectively actuated to
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selectively electrically couple the DQ data signal line 102a to the common DQ data signal line
112, the DQ data signal line 102b to the common DQ data signal line 112, or both DQ data
signal lines 102a, 102b to the common DQ data signal line 112. In certain other embodiments,
the circuit 40 comprises a switch 120 electrically coupled to both of the DQ data signal lines
102a, 102b, as schematically illustrated by FIG. 4B. The switch 120 is selectively actuated to
selectively electrically couple the DQ data signal line 102a to the common DQ data signal line
112, the DQ data signal line 102b to the common DQ data signal line 112, or both DQ data
signal lines 102a, 102b to the common DQ data signal line 112. Circuits 40 having other

configurations of switches are also compatible with embodiments described herein.

[0057] In the example embodiments schematically illustrated by FIGS. 3A, 3B, 4A,
and 4B, the circuit 40 comprises a logic element which is integral with and comprises the
switches 120 which are coupled to the DQ data signal lines and the DQS data strobe signal
lines. In certain such embodiments, each switch 120 comprises a data path
multiplexer/demultiplexer. In certain other embodiments, the circuit 40 comprises a logic
element 122 which is a separate component operatively coupled to the switches 120, as
schematically illustrated by FIGS. SA-5D. The one or more switches 120 are operatively
coupled to the logic element 122 to receive control signals from the logic element 122 and to
selectively electrically couple one or more data signal lines to a common data signal line.
Example switches compatible with embodiments described herein include, but are not limited
to field-effect transistor (FET) switches, such as the SN74AUC1G66 single bilateral analog
switch available from Texas Instruments, Inc. of Dallas, Tex. Example logic elements 122
compatible with certain embodiments described herein include, but are not limited to,
programmable-logic devices (PLD), application-specific integrated circuits (ASIC), field-
programmable gate arrays (FPGA), custom-designed semiconductor devices, and complex
programmable-logic devices (CPLD). Example logic elements 122 are available from Lattice
Semiconductor Corporation of Hillsboro, Oreg., Altera Corporation of San Jose, Calif., and

Xilinx Incorporated of San Jose, Calif.

[0058] In certain embodiments, the load isolation provided by the circuit 40
advantageously allows the memory module 10 to present a reduced load (e.g., electrical load,
such as capacitive load, inductive load, or impedance load) to the computer system by

selectively switching between the two ranks of memory devices 30 to which it is coupled. This
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feature is used in certain embodiments in which the load of the memory module 10 may
otherwise limit the number of ranks or the number of memory devices per memory module. In
certain embodiments, the memory module 10 operates as having a data path rank buffer which
advantageously isolates the ranks of memory devices 30 of the memory module 10 from one
another, from the ranks on other memory modules, and from the computer system. This data
path rank buffer of certain embodiments advantageously provides DQ-DQS paths for each rank
or sets of ranks of memory devices which are separate from one another, or which are separate
from the memory controller of the computer system. In certain embodiments, the load isolation
advantageously diminishes the effects of capacitive loading, jitter and other sources of noise.
In certain embodiments, the load isolation advantageously simplifies various other aspects of
operation of the memory module 10, including but not limited to, setup-and-hold time, clock

skew, package skew, and process, temperature, voltage, and transmission line variations.

[0059] For certain memory module applications that utilize multiple ranks of
memory, increased load on the memory bus can degrade speed performance. In certain
embodiments described herein, selectively isolating the loads of the ranks of memory devices
30 advantageously decreases the load on the computer system, thereby allowing the computer
system (e.g., server) to run faster with improved signal integrity. In certain embodiments, load
isolation advantageously provides system memory with reduced electrical loading, thereby
improving the electrical topology to the memory controller 20. In certain such embodiments,
the speed and the memory density of the computer system are advantageously increased

without sacrificing one for the other.

[0060] In certain embodiments, load isolation advantageously increases the size of
the memory array supported by the memory controller 20 of the computer system. The larger
memory array has an increased number of memory devices 30 and ranks of memory devices
30 of the memory module 10, with a corresponding increased number of chip selects. Certain
embodiments described herein advantageously provide more system memory using fewer chip

selects, thereby avoiding the chip select limitation of the memory controller.

[0061] An exemplary section of Verilog code corresponding to logic compatible
with a circuit 40 which provides load isolation is listed below in Example 1. The exemplary
code of Example 1 corresponds to a circuit 40 comprising six FET switches for providing load

isolation to DQ and DQS lines.
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Back-to-Back Adjacent Read Commands

[0063] Due to their source synchronous nature, DDR SDRAM (e.g., DDR1, DDR2,
DDR3) memory devices operate with a data transfer protocol which surrounds each burst of
data strobes with a pre-amble time interval and a post-amble time interval. The pre-amble time
interval provides a timing window for the receiving memory device to enable its data capture
circuitry when a known valid level is present on the strobe signal to avoid false triggers of the
memory device's capture circuit. The post-amble time interval provides extra time after the last
strobe for this data capture to facilitate good signal integrity. In certain embodiments, when the
computer system accesses two consecutive bursts of data from the same memory device,
termed herein as a “back-to-back adjacent read,” the post-amble time interval of the first read
command and the pre-amble time interval of the second read command are skipped by design

protocol to increase read efficiency. FIG. 6A shows an exemplary timing diagram of this
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“gapless” read burst for a back-to-back adjacent read condition from one memory device.

[0064] In certain embodiments, when the second read command accesses data from
a different memory device than does the first read command, there is at least one time interval
(e.g., clock cycle) inserted between the data strobes of the two memory devices. This inserted
time interval allows both read data bursts to occur without the post-amble time interval of the
first read data burst colliding or otherwise interfering with the pre-amble time interval of the
second read data burst. In certain embodiments, the memory controller of the computer system
inserts an extra clock cycle between successive read commands issued to different memory
devices, as shown in the exemplary timing diagram of FIG. 6B for successive read accesses

from different memory devices.

[0065] In typical computer systems, the memory controller is informed of the
memory boundaries between the ranks of memory of the memory module prior to issuing read
commands to the memory module. Such memory controllers can insert wait time intervals or
clock cycles to avoid collisions or interference between back-to-back adjacent read commands

which cross memory device boundaries, which are referred to herein as “BBARX.”

[0066] In certain embodiments described herein in which the number of ranks 32
of the memory module 10 is doubled or quadrupled, the circuit 40 generates a set of output
address and command signals so that the selection decoding is transparent to the computer
system. However, in certain such embodiments, there are memory device boundaries of which
the computer system is unaware, so there are occasions in which BBARX occurs without the
cognizance of the memory controller 20 of the computer system. As shown in FIG. 7, the last
data strobe of memory device “a” collides with the pre-amble time interval of the data strobe

of memory device “b,” resulting in a “collision window.”

[0067] FIGS. 8A-8D schematically illustrate circuit diagrams of example memory
modules 10 comprising a circuit 40 which multiplexes the DQS data strobe signal lines 104a,
104b of two ranks 32a, 32b from one another in accordance with certain embodiments
described herein. While the DQS data strobe signal lines 104a, 104b of FIGS. 8A-8D
correspond to two ranks 32a, 32b of memory devices 30, in certain other embodiments, the
circuit 40 multiplexes the DQS data strobe signal lines 104a, 104b corresponding to two

individual memory devices 30a, 30b.

129980-5023-US01 -18-

Petitioners

Ex. 1057, p. 19



[0068] FIG. 8A schematically illustrates a circuit diagram of an exemplary memory
module 10 comprising a circuit 40 in accordance with certain embodiments described herein.
In certain embodiments, BBARX collisions are avoided by a mechanism which electrically
isolates the DQS data strobe signal lines 104a, 104b from one another during the transition
from the first read data burst of one rank 32a of memory devices 30 to the second read data

burst of another rank 32b of memory devices 30.

[0069] In certain embodiments, as schematically illustrated by FIG. 8A, the circuit
40 comprises a first switch 130a electrically coupled to a first DQS data strobe signal line 104a
of a first rank 32a of memory devices 30 and a second switch 130b electrically coupled to a
second DQS data strobe signal line 104b of a second rank 32b of memory devices 30. In certain
embodiments, the time for switching the first switch 130a and the second switch 130b is
between the two read data bursts (e.g., after the last DQS data strobe of the read data burst of
the first rank 32a and before the first DQS data strobe of the read data burst of the second rank
32b). During the read data burst for the first rank 32a, the first switch 130a is enabled. After
the last DQS data strobe of the first rank 32a and before the first DQS data strobe of the second
rank 32b, the first switch 130a is disabled and the second switch 130b is enabled.

[0070] As shown in FIG. 8A, each of the ranks 32a, 32b otherwise involved in a
BBARX collision have their DQS data strobe signal lines 104a, 104b selectively electrically
coupled to the common DQS line 114 through the circuit 40. The circuit 40 of certain
embodiments multiplexes the DQS data strobe signal lines 104a, 104b of the two ranks 32a,

32b of memory devices 30 from one another to avoid a BBARX collision.

[0071] In certain embodiments, as schematically illustrated by FIG. 8B, the circuit
40 comprises a switch 130 which multiplexes the DQS data strobe signal lines 104a, 104b
from one another. For example, the circuit 40 receives a DQS data strobe signal from the
common DQS data strobe signal line 114 and selectively transmits the DQS data strobe signal
to the first DQS data strobe signal line 104a, to the second DQS data strobe signal line 104b,
or to both DQS data strobe signal lines 104a, 104b. As another example, the circuit 40 receives
a first DQS data strobe signal from the first rank 32a of memory devices 30 and a second DQS
data strobe signal from a second rank 32b of memory devices 30 and selectively switches one

of the first and second DQS data strobe signals to the common DQS data strobe signal line 114.
[0072] In certain embodiments, the circuit 40 also provides the load isolation
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described above in reference to FIGS. 1-5. For example, as schematically illustrated by FIG.
8C, the circuit 40 comprises both the switch 120 for the DQ data signal lines 102a, 102b and
the switch 130 for the DQS data strobe signal lines 104a, 104b. While in certain embodiments,
the switches 130 are integral with a logic element of the circuit 40, in certain other
embodiments, the switches 130 are separate components which are operatively coupled to a
logic element 122 of the circuit 40, as schematically illustrated by FIG. 8D. In certain such
embodiments, the control and timing of the switch 130 is performed by the circuit 40 which is
resident on the memory module 10. Example switches 130 compatible with embodiments
described herein include, but are not limited to field-effect transistor (FET) switches, such as
the SN74AUC1G66 single bilateral analog switch available from Texas Instruments, Inc. of

Dallas, Tex., and multiplexers, such as the SN74AUC2G53 2:1 analog

>

multiplexer/demultiplexer available from Texas Instruments, Inc. of Dallas, Tex.

[0073] The circuit 40 of certain embodiments controls the isolation of the DQS data
strobe signal lines 104a, 104b by monitoring commands received by the memory module 10
from the computer system and producing “windows” of operation whereby the appropriate
switches 130 are activated or deactivated to enable and disable the DQS data strobe signal lines
104a, 104b to mitigate BBARX collisions. In certain other embodiments, the circuit 40
monitors the commands received by the memory module 10 from the computer system and
selectively activates or deactivates the switches 120 to enable and disable the DQ data signal
lines 102a, 102b to reduce the load of the memory module 10 on the computer system. In still

other embodiments, the circuit 40 performs both of these functions together.

Command Signal Translation

[0074] Most high-density memory modules are currently built with 512-Megabit
(“512-Mb”) memory devices wherein each memory device has a 64 Mx8-bit configuration.
For example, a 1-Gigabyte (“1-GB”) memory module with error checking capabilities can be
fabricated using eighteen such 512-Mb memory devices. Alternatively, it can be economically
advantageous to fabricate a 1-GB memory module using lower-density memory devices and
doubling the number of memory devices used to produce the desired word width. For example,
by fabricating a 1-GB memory module using thirty-six 256-Mb memory devices with 64 Mx4-
bit configuration, the cost of the resulting 1-GB memory module can be reduced since the unit

cost of each 256-Mb memory device is typically lower than one-half the unit cost of each 512-

129980-5023-US01 -20 -

Petitioners

Ex. 1057, p. 21



Mb memory device. The cost savings can be significant, even though twice as many 256-Mb
memory devices are used in place of the 512-Mb memory devices. For example, by using pairs
of 512-Mb memory devices rather than single 1-Gb memory devices, certain embodiments

described herein reduce the cost of the memory module by a factor of up to approximately five.

[0075] Market pricing factors for DRAM devices are such that higher-density
DRAM devices (e.g., 1-Gb DRAM devices) are much more than twice the price of lower-
density DRAM devices (e.g., 512-Mb DRAM devices). In other words, the price per bit ratio
of the higher-density DRAM devices is greater than that of the lower-density DRAM devices.
This pricing difference often lasts for months or even years after the introduction of the higher-
density DRAM devices, until volume production factors reduce the costs of the newer higher-
density DRAM devices. Thus, when the cost of a higher-density DRAM device is more than
the cost of two lower-density DRAM devices, there is an economic incentive for utilizing pairs

of the lower-density DRAM devices to replace individual higher-density DRAM devices.

[0076] FIG. 9A schematically illustrates an exemplary memory module 10
compatible with certain embodiments described herein. The memory module 10 is connectable
to a memory controller 20 of a computer system (not shown). The memory module 10
comprises a printed circuit board 210 and a plurality of memory devices 30 coupled to the
printed circuit board 210. The plurality of memory devices 30 has a first number of memory
devices 30. The memory module 10 further comprises a circuit 40 coupled to the printed circuit
board 210. The circuit 40 receives a set of input address and command signals from the
computer system. The set of input address and command signals correspond to a second
number of memory devices 30 smaller than the first number of memory devices 30. The circuit
40 generates a set of output address and command signals in response to the set of input address
and command signals. The set of output address and command signals corresponds to the first

number of memory devices 30.

[0077] In certain embodiments, as schematically illustrated in FIG. 9A, the
memory module 10 further comprises a phase-lock loop device 220 coupled to the printed
circuit board 210 and a register 230 coupled to the printed circuit board 210. In certain
embodiments, the phase-lock loop device 220 and the register 230 are each mounted on the
printed circuit board 210. In response to signals received from the computer system, the phase-

lock loop device 220 transmits clock signals to the plurality of memory devices 30, the circuit
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40, and the register 230. The register 230 receives and buffers a plurality of command signals
and address signals (e.g., bank address signals, row address signals, column address signals,
gated column address strobe signals, chip-select signals), and transmits corresponding signals
to the appropriate memory devices 30. In certain embodiments, the register 230 comprises a
plurality of register devices. While the phase-lock loop device 220, the register 230, and the
circuit 40 are described herein in certain embodiments as being separate components, in certain
other embodiments, two or more of the phase-lock loop device 220, the register 230, and the
circuit 40 are portions of a single component. Persons skilled in the art are able to select a

phase-lock loop device 220 and a register 230 compatible with embodiments described herein.

[0078] In certain embodiments, the memory module 10 further comprises electrical
components which are electrically coupled to one another and are surface-mounted or
embedded on the printed circuit board 210. These electrical components can include, but are
not limited to, electrical conduits, resistors, capacitors, inductors, and transistors. In certain
embodiments, at least some of these electrical components are discrete, while in other certain
embodiments, at least some of these electrical components are constituents of one or more

integrated circuits.

[0079] In certain embodiments, the printed circuit board 210 is mountable in a
module slot of the computer system. The printed circuit board 210 of certain such embodiments
has a plurality of edge connections electrically coupled to corresponding contacts of the
module slot and to the various components of the memory module 10, thereby providing
electrical connections between the computer system and the components of the memory

module 10.

[0080] In certain embodiments, the plurality of memory devices 30 are arranged in
a first number of ranks 32. For example, in certain embodiments, the memory devices 30 are
arranged in four ranks 32a, 32b, 32 c, 32 d, as schematically illustrated by FIG. 9A. In certain
other embodiments, the memory devices 30 are arranged in two ranks 32a, 32b, as
schematically illustrated by FIG. 9B. Other numbers of ranks 32 of the memory devices 30 are

also compatible with embodiments described herein.

[0081] As schematically illustrated by FIGS. 9A and 9B, in certain embodiments,
the circuit 40 receives a set of input command signals (e.g., refresh, precharge) and address

signals (e.g., bank address signals, row address signals, column address signals, gated column
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address strobe signals, chip-select signals) from the memory controller 20 of the computer
system. In response to the set of input address and command signals, the circuit 40 generates

a set of output address and command signals.

[0082] In certain embodiments, the set of output address and command signals
corresponds to a first number of ranks in which the plurality of memory devices 30 of the
memory module 10 are arranged, and the set of input address and command signals
corresponds to a second number of ranks per memory module for which the computer system
is configured. The second number of ranks in certain embodiments is smaller than the first
number of ranks. For example, in the exemplary embodiment as schematically illustrated by
FIG. 9A, the first number of ranks is four while the second number of ranks is two. In the
exemplary embodiment of FIG. 9B, the first number of ranks is two while the second number
of ranks is one. Thus, in certain embodiments, even though the memory module 10 actually
has the first number of ranks of memory devices 30, the memory module 10 simulates a virtual
memory module by operating as having the second number of ranks of memory devices 30. In
certain embodiments, the memory module 10 simulates a virtual memory module when the
number of memory devices 30 of the memory module 10 is larger than the number of memory
devices 30 per memory module for which the computer system is configured to utilize. In
certain embodiments, the circuit 40 comprises logic (e.g., address decoding logic, command
decoding logic) which translates between a system memory domain of the computer system

and a physical memory domain of the memory module 10.

[0083] In certain embodiments, the computer system is configured for a number of
ranks per memory module which is smaller than the number of ranks in which the memory
devices 30 of the memory module 10 are arranged. In certain such embodiments, the computer
system is configured for two ranks of memory per memory module (providing two chip-select
signals CSo, CS1) and the plurality of memory modules 30 of the memory module 10 are
arranged in four ranks, as schematically illustrated by FIG. 9A. In certain other such
embodiments, the computer system is configured for one rank of memory per memory module
(providing one chip-select signal CSo) and the plurality of memory modules 30 of the memory

module 10 are arranged in two ranks, as schematically illustrated by FIG. 9B.

[0084] In the exemplary embodiment schematically illustrated by FIG. 9A, the

memory module 10 has four ranks of memory devices 30 and the computer system is
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configured for two ranks of memory devices per memory module. The memory module 10
receives row/column address signals or signal bits (Ao-An+1), bank address signals (BAo-BAm),
chip-select signals (CSo and CS1), and command signals (e.g., refresh, precharge, etc.) from
the computer system. The Ao-Anrow/column address signals are received by the register 230,
which buffers these address signals and sends these address signals to the appropriate ranks of
memory devices 30. The circuit 40 receives the two chip-select signals (CSo, CS1) and one
row/column address signal (An+1) from the computer system. Both the circuit 40 and the
register 230 receive the bank address signals (BAo-BAm) and at least one command signal (e.g.,

refresh, precharge, etc.) from the computer system.

Logic Tables

[0085] Table 1 provides a logic table compatible with certain embodiments

described herein for the selection among ranks of memory devices 30 using chip-select signals.

TABLE 1

State  CS, C8; A,,; Command CSgy CSon €8s €Sz

1 G 1 0 Active {3 1 1 1
2 0 1 1 Active 1 0 1 1
3 £ 1 3 Active § 0 i 1
4 1 0 4] Active 1 1 O 1
3 1 { 1 Active 1 1 1 3
6 1 { X Active 1 1 O {
7 1 1 X X 1 1 1 i
Note:

1. 88, T8y C8uya Chpg, T84 and CS g are active fow signals,

2. Aney 15 an active hugh sigoal.

3% 1 @ Don’t Care condition,

4. Command involves a nomber of command signals that define operations such as refresh,
precharge, and other operations,

[0086] In Logic State 1: CSois active low, An+11s non-active, and Command is

active. CSoais pulled low, thereby selecting Rank 0.

[0087] In Logic State 2: CSois active low, An+11is active, and Command is active.

CSogis pulled low, thereby selecting Rank 1.

[0088] In Logic State 3: CSois active low, An+1 is Don't Care, and Command is
active high. CSoa and CSos are pulled low, thereby selecting Ranks 0 and 1.

[0089] In Logic State 4. CS1is active low, An+1is non-active, and Command is
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active. CSiais pulled low, thereby selecting Rank 2.

[0090] In Logic State 5: CS1is active low, An+11s active, and Command is active.

CSiB is pulled low, thereby selecting Rank 3.

[0091] In Logic State 6: CS1is active low, An+1 is Don't Care, and Command is
active. CSiaand CSiB are pulled low, thereby selecting Ranks 2 and 3.

[0092] In Logic State 7: CSo and CS1 are pulled non-active high, which deselects
all ranks, i.e., CSoa, CSos, CS14, and CSis are pulled high.

[0093] The “Command” column of Table 1 represents the various commands that
a memory device (e.g., a DRAM device) can execute, examples of which include, but are not
limited to, activation, read, write, precharge, and refresh. In certain embodiments, the
command signal is passed through to the selected rank only (e.g., state 4 of Table 1). In such
embodiments, the command signal (e.g., read) is sent to only one memory device or the other
memory device so that data is supplied from one memory device at a time. In other
embodiments, the command signal is passed through to both associated ranks (e.g., state 6 of
Table 1). In such embodiments, the command signal (e.g., refresh) is sent to both memory
devices to ensure that the memory content of the memory devices remains valid over time.
Certain embodiments utilize a logic table such as that of Table 1 to simulate a single memory

device from two memory devices by selecting two ranks concurrently.

[0094] Table 2 provides a logic table compatible with certain embodiments

described herein for the selection among ranks of memory devices 30 using gated CAS signals.
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TABLE 2

Density
CS*  RAS® CAS* WE® Bit Ay, Commpand CASOY CASTH

i X X X X X NOP X b

O 1 1 1 3 X NOP i 1

0 Q 1 1 Q x  ACTIVATE § 1

U Q 1 1 1 X ACTIVATE i 1

0 1 0 1 Q X READ 0 1

0 1 0 1 i % READ 1 8]

Q 1 0 U 0 X WRITE Q 1

0 1 0 0 1 X WRITE 1 Q

Q 0 1 0 0 PRE- 1 1
CHARGE

¥ Q 1 0 1 0 PRE- i 1
CHARGE

4] Q 1 8] X 1 PRE- b 1
CHARGE

Q 4] 0 0 X X MODE Q Q
REG SET

Q 0 0 1 X x  REFRESH Q {

[0095] In certain embodiments in which the density bit is a row address bit, for

read/write commands, the density bit is the value latched during the activate command for the

selected bank.

Serial-Presence-Detect Device

[0096] Memory modules typically include a serial-presence detect (SPD) device
240 (e.g., an electrically-erasable-programmable read-only memory or EEPROM device)
comprising data which characterize various attributes of the memory module, including but
not limited to, the number of row addresses the number of column addresses, the data width of
the memory devices, the number of ranks, the memory density per rank, the number of memory
devices, and the memory density per memory device. The SPD device 240 communicates this
data to the basic input/output system (BIOS) of the computer system so that the computer
system is informed of the memory capacity and the memory configuration available for use

and can configure the memory controller properly for maximum reliability and performance.

[0097] For example, for acommercially-available 512-MB (64 Mx8-byte) memory
module utilizing eight 512-Mb memory devices each with a 64 M x8-bit configuration, the SPD
device contains the following SPD data (in appropriate bit fields of these bytes):

Byte 3: Defines the number of row address bits in the DRAM device in the memory

module [13 for the 512-Mb memory device].
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Byte 4:

Byte 13:

Byte 14:

Byte 17:

[0098]

Defines the number of column address bits in the DRAM device in the
memory module [11 for the 512-Mb memory device].

Defines the bit width of the primary DRAM device used in the memory
module [8 bits for the 512-Mb (64 Mx8-bit) memory device].

Defines the bit width of the error checking DRAM device used in the memory
module [8 bits for the 512-Mb (64 M x8-bit) memory device].

Defines the number of banks internal to the DRAM device used in the

memory module [4 for the 512-Mb memory device].

In a further example, for a commercially-available 1-GB (128 Mx8-byte)

memory module utilizing eight 1-Gb memory devices each with a 128 Mx8-bit configuration,

as described above, the SPD device contains the following SPD data (in appropriate bit fields

of these bytes):
Byte 3:

Byte 4:

Byte 13:

Byte 14:

Byte 17:

[0099]

Defines the number of row address bits in the DRAM device in the memory
module [14 for the 1-Gb memory device].

Defines the number of column address bits in the DRAM device in the
memory module [11 for the 1-Gb memory device].

Defines the bit width of the primary DRAM device used in the memory
module [8 bits for the 1-Gb (128 Mx8-bit) memory device].

Defines the bit width of the error checking DRAM device used in the memory
module [8 bits for the 1-Gb (128 Mx8-bit) memory device].

Defines the number of banks internal to the DRAM device used in the

memory module [4 for the 1-Gb memory device].

In certain embodiments, the SPD device 240 comprises data which

characterize the memory module 10 as having fewer ranks of memory devices than the memory

module 10 actually has, with each of these ranks having more memory density. For example,

for a memory module 10 compatible with certain embodiments described herein having two

ranks of memory devices 30, the SPD device 240 comprises data which characterizes the

memory module 10 as having one rank of memory devices with twice the memory density per

rank. Similarly,

for a memory module 10 compatible with certain embodiments described

herein having four ranks of memory devices 30, the SPD device 240 comprises data which

characterizes the memory module 10 as having two ranks of memory devices with twice the
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memory density per rank. In addition, in certain embodiments, the SPD device 240 comprises
data which characterize the memory module 10 as having fewer memory devices than the
memory module 10 actually has, with each of these memory devices having more memory
density per memory device. For example, for a memory module 10 compatible with certain
embodiments described herein, the SPD device 240 comprises data which characterizes the
memory module 10 as having one-half the number of memory devices that the memory module
10 actually has, with each of these memory devices having twice the memory density per
memory device. Thus, in certain embodiments, the SPD device 240 informs the computer
system of the larger memory array by reporting a memory device density that is a multiple of
the memory devices 30 resident on the memory module 10. Certain embodiments described
herein advantageously do not require system level changes to hardware (e.g., the motherboard

of the computer system) or to software (e.g., the BIOS of the computer system).

[00100] FIG. 9C schematically illustrates an exemplary memory module 10 in
accordance with certain embodiments described herein. The memory module 10 comprises a
pair of substantially identical memory devices 31, 33. Each memory device 31, 33 has a first
bit width, a first number of banks of memory locations, a first number of rows of memory
locations, and a first number of columns of memory locations. The memory module 10 further
comprises an SPD device 240 comprising data that characterizes the pair of memory devices
31, 33. The data characterize the pair of memory devices 31, 33 as a virtual memory device
having a second bit width equal to twice the first bit width, a second number of banks of
memory locations equal to the first number of banks, a second number of rows of memory
locations equal to the first number of rows, and a second number of columns of memory

locations equal to the first number of columns.

[00101] In certain such embodiments, the SPD device 240 of the memory module
10 is programmed to describe the combined pair of lower-density memory devices 31, 33 as
one virtual or pseudo-higher-density memory device. In an exemplary embodiment, two 512-
Mb memory devices, each with a 128 Mx4-bit configuration, are used to simulate one 1-Gb
memory device having a 128 Mx8-bit configuration. The SPD device 240 of the memory
module 10 is programmed to describe the pair of 512-Mb memory devices as one virtual or

pseudo-1-Gb memory device.

[00102] For example, to fabricate a 1-GB (128 Mx8-byte) memory module, sixteen
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512-Mb (128 Mx4-bit) memory devices can be used. The sixteen 512-Mb (128 Mx4-bit)
memory devices are combined in eight pairs, with each pair serving as a virtual or pseudo-1-
Gb (128 Mx8-bit) memory device. In certain such embodiments, the SPD device 240 contains
the following SPD data (in appropriate bit fields of these bytes):

Byte 3: 13 row address bits.

Byte 4: 12 column address bits.

Byte 13: 8 bits wide for the primary virtual 1-Gb (128 Mx8-bit) memory device.

Byte 14: 8 bits wide for the error checking virtual 1-Gb (128 Mx8-bit) memory device.

Byte 17: 4 banks.

[00103] In this exemplary embodiment, bytes 3, 4, and 17 are programmed to have
the same values as they would have for a 512-MB (128 Mx4-byte) memory module utilizing
512-Mb (128 Mx4-bit) memory devices. However, bytes 13 and 14 of the SPD data are
programmed to be equal to 8, corresponding to the bit width of the virtual or pseudo-higher-
density 1-Gb (128 Mx8-bit) memory device, for a total capacity of 1-GB. Thus, the SPD data
does not describe the actual-lower-density memory devices, but instead describes the virtual
or pseudo-higher-density memory devices. The BIOS accesses the SPD data and recognizes
the memory module as having 4 banks of memory locations arranged in 2!° rows and 2!2

columns, with each memory location having a width of 8 bits rather than 4 bits.

[00104] In certain embodiments, when such a memory module 10 is inserted in a
computer system, the computer system's memory controller then provides to the memory
module 10 a set of input address and command signals which correspond to the number of
ranks or the number of memory devices reported by the SPD device 240. For example, placing
a two-rank memory module 10 compatible with certain embodiments described herein in a
computer system compatible with one-rank memory modules, the SPD device 240 reports to
the computer system that the memory module 10 only has one rank. The circuit 40 then
receives a set of input address and command signals corresponding to a single rank from the
computer system's memory controller, and generates and transmits a set of output address and
command signals corresponding to two ranks to the appropriate memory devices 30 of the

memory module 10.

[00105]  Similarly, when a two-rank memory module 10 compatible with certain

embodiments described herein is placed in a computer system compatible with either one- or
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two-rank memory modules, the SPD device 240 reports to the computer system that the
memory module 10 only has one rank. The circuit 40 then receives a set of input address and
command signals corresponding to a single rank from the computer system's memory
controller, and generates and transmits a set of output address and command signals

corresponding to two ranks to the appropriate memory devices 30 of the memory module 10.

[00106] Furthermore, a four-rank memory module 10 compatible with certain
embodiments described herein simulates a two-rank memory module whether the memory
module 10 is inserted in a computer system compatible with two-rank memory modules or
with two- or four-rank memory modules. Thus, by placing a four-rank memory module 10
compatible with certain embodiments described herein in a module slot that is four-rank-ready,
the computer system provides four chip-select signals, but the memory module 10 only uses

two of the chip-select signals.

[00107] In certain embodiments, the circuit 40 comprises the SPD device 240 which
reports the CAS latency (CL) to the memory controller of the computer system. The SPD
device 240 of certain embodiments reports a CL which has one more cycle than does the actual
operational CL of the memory array. In certain embodiments, data transfers between the
memory controller and the memory module are registered for one additional clock cycle by the
circuit 40. The additional clock cycle of certain embodiments is added to the transfer time
budget with an incremental overall CAS latency. This extra cycle of time in certain
embodiments advantageously provides sufficient time budget to add a buffer which electrically
isolates the ranks of memory devices 30 from the memory controller 20. The buffer of certain
embodiments comprises combinatorial logic, registers, and logic pipelines. In certain
embodiments, the buffer adds a one-clock cycle time delay, which is equivalent to a registered
DIMM, to accomplish the address decoding. The one-cycle time delay of certain such
embodiments provides sufficient time for read and write data transfers to provide the functions
of the data path multiplexer/demultiplexer. Thus, for example, a DDR2 400-MHz memory
system in accordance with embodiments described herein has an overall CAS latency of four,
and uses memory devices with a CAS latency of three. In still other embodiments, the SPD

device 240 does not utilize this extra cycle of time.

Memory Density Multiplication

[00108] In certain embodiments, two memory devices having a memory density are
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used to simulate a single memory device having twice the memory density, and an additional
address signal bit is used to access the additional memory. Similarly, in certain embodiments,
two ranks of memory devices having a memory density are used to simulate a single rank of
memory devices having twice the memory density, and an additional address signal bit is used
to access the additional memory. As used herein, such simulations of memory devices or ranks
of memory devices are termed as “memory density multiplication,” and the term “density
transition bit” is used to refer to the additional address signal bit which is used to access the
additional memory by selecting which rank of memory devices is enabled for a read or write

transfer operation.

[00109]  For example, for computer systems which are normally limited to using
memory modules which have a single rank of 128 Mx4-bit memory devices, certain
embodiments described herein enable the computer system to utilize memory modules which
have double the memory (e.g., two ranks of 128 Mx4-bit memory devices). The circuit 40 of
certain such embodiments provides the logic (e.g., command and address decoding logic) to
double the number of chip selects, and the SPD device 240 reports a memory device density

of 256 Mx4-bit to the computer system.

[00110] In certain embodiments utilizing memory density multiplication
embodiments, the memory module 10 can have various types of memory devices 30 (e.g.,
DDR1, DDR2, DDR3, and beyond). The circuit 40 of certain such embodiments utilizes
implied translation logic equations having variations depending on whether the density
transition bit is a row, column, or internal bank address bit. In addition, the translation logic
equations of certain embodiments vary depending on the type of memory module 10 (e.g.,
UDIMM, RDIMM, FBDIMM, etc.). Furthermore, in certain embodiments, the translation
logic equations vary depending on whether the implementation multiplies memory devices per

rank or multiplies the number of ranks per memory module.
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TABLE 3A

128-Mb 256-Mb 512-Mb 1-Ghb

Number of banks 4 4 4

Number of row address bits 12 13 13 14
Number of column address 11 i 12 12
bits for “x 4 configuration

Nusmber of column address 10 10 11 11
bits for "k 8" configuration

Number of cohunn address 9 9 1O 16

bits for *x 16" configuration

[00111] Table 3A provides the numbers of rows and columns for DDR-1
memory devices, as specified by JEDEC standard JESD79D, “Double Data Rate (DDR)
SDRAM Specification,” published February 2004, and incorporated in its entirety by reference

herein.

[00112]  As described by Table 3A, 512-Mb (128 Mx4-bit) DRAM devices have 2!
rows and 22 columns of memory locations, while 1-Gb (128 Mx8-bit) DRAM devices have
2% rows and 2! columns of memory locations. Because of the differences in the number of
rows and the number of columns for the two types of memory devices, complex address
translation procedures and structures would typically be needed to fabricate a 1-GB (128 Mx8-
byte) memory module using sixteen 512-Mb (128 Mx4-bit) DRAM devices.

[00113] Table 3B shows the device configurations as a function of memory density

for DDR2 memory devices.

TABLE 3B
Number of  Nuntber of Number of Page Size
Rows Columns Internal Banks {x4s or x8s)
256 Mb 13 11 4 1KB
512 Mb 14 11 4 1KB
1 Gb 14 11 & 1KB
2 Gb 13 11 8 1KB
4 Gb 16 11 & 1KB

Table 4 lists the corresponding density transition bit for the density transitions between the

DDR2 memory densities of Table 3B.
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TABLE 4

Density Transition Density Transition Bit
256 Mb to S12 Mb Aja
512Mb to 1 Gh BA,

1Gh to2Gb A

2Gh to4Gb Ays

Other certain embodiments described herein utilize a transition bit to provide a transition from

pairs of physical 4-Gb memory devices to simulated 8-Gb memory devices.

[00114] In an example embodiment, the memory module comprises one or more
pairs of 256-Mb memory devices, with each pair simulating a single 512-Mb memory device.
The simulated 512-Mb memory device has four internal banks while each of the two 256-Mb
memory devices has four internal banks, for a total of eight internal banks for the pair of 256-
Mb memory devices. In certain embodiments, the additional row address bit is translated by
the circuit 40 to the rank selection between each of the two 256-Mb memory devices of the
pair. Although there are eight total internal banks in the rank-converted memory array, the
computer system is only aware of four internal banks. When the memory controller activates
a row for a selected bank, the circuit 40 activates the same row for the same bank, but it does

so for the selected rank according to the logic state of the additional row address bit A1s.

[00115] In another example embodiment, the memory module comprises one or

more pairs of 512-Mb memory devices, with each pair simulating a single 1-Gb memory device.

The simulated 1-Gb memory device has eight internal banks while each of the two 512-Mb
memory devices has four internal banks, for a total of eight internal banks for the pair of 512-
Mb memory devices. In certain embodiments, the mapped BAz (bank 2) bit is used to select
between the two ranks of 512-Mb memory devices to preserve the internal bank geometry
expected by the memory controller of the computer system. The state of the BAx bit selects the

upper or lower set of four banks, as well as the upper and lower 512-Mb rank.

[00116] In another example embodiment, the memory module comprises one or
more pairs of 1-Gb memory devices, with each pair simulating a single 2-Gb memory device.
Each of the two 1-Gb memory devices has eight internal banks for a total of sixteen internal
banks, while the simulated 2-Gb memory device has eight internal banks. In certain

embodiments, the additional row address bit translates to the rank selection between the two
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1-Gb memory devices. Although there are sixteen total internal banks per pair of 1-Gb memory
devices in the rank-converted memory array, the memory controller of the computer system is
only aware of eight internal banks. When the memory controller activates a row of a selected
bank, the circuit 40 activates the same row for the same bank, but is does so for the selected

rank according to the logic state of the additional row address bit A1a.

[00117] The circuit 40 of certain embodiments provides substantially all of the
translation logic used for the decoding (e.g., command and address decoding). In certain such
embodiments, there is a fully transparent operational conversion from the “system memory”
density domain of the computer system to the “physical memory” density domain of the
memory module 10. In certain embodiments, the logic translation equations are programmed
in the circuit 40 by hardware, while in certain other embodiments, the logic translation
equations are programmed in the circuit 40 by software. Examples 1 and 2 provide exemplary
sections of Verilog code compatible with certain embodiments described herein. As described
more fully below, the code of Examples 1 and 2 includes logic to reduce potential problems
due to “back-to-back adjacent read commands which cross memory device boundaries or
“BBARX.” Persons skilled in the art are able to provide additional logic translation equations

compatible with embodiments described herein.

[00118] An exemplary section of Verilog code compatible with memory density
multiplication from 512 Mb to 1 Gb using DDR2 memory devices with the BA2 density
transition bit is listed below in Example 2. The exemplary code of Example 2 corresponds to
a circuit 40 which receives one chip-select signal from the computer system and which

generates two chip-select signals.

[00119] Example?2
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[00120] Another exemplary section of Verilog code compatible with memory
density multiplication from 256 Mb to 512 Mb using DDR2 memory devices and gated CAS

signals with the row Ai3 density transition bit is listed below in Example 3. The exemplary

code of Example 3 corresponds to a circuit 40 which receives one gated CAS signal from the

computer system and which generates two gated CAS signals.

[00121] Example3

& laiched al3 flags ¢s0, banks 0-3
always @{posedyge clk_in}
i facty_omid R & ~rsON_R & ~bukl R & ~bnk{l_R )
begin
1 al3 00 <=3al3 1
end
always @ (posedge clk_in)
if (actv_cmd_R & ~rsON_R & ~bnkl R & bnkd_R)
begin
1.al3 01 <=4a13 _r;
end
always @iposedge clk_in)
if (acty_cimid R & ~sON_R & bukl R & ~buk0_R)
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begin
1813 10<=4al3 x;
end
always @iposedge clk_in)
if (setv_omid R & ~rsON R & bukl R & bunk0_R)
begin

i activate

1al3 1l <=alld_r;
el

¢ gated cas

assign cas 1= ~{casN_R};

assign  cas o= { ~rasN_R & cas_i)
P{rasN_R & ~1_a13 00 & ~bukl R & ~bukO R & cas_i)
P{rasN_ R & ~1_313_01 & ~bukl R & bukd R & cas 1)
P{rasN_R & ~1_al3 10 & bukl R & ~bnk0® R & cas_i)
P{rasN_R & ~1_a13_11 & bkl R & bnkO_R & cas_i}

assign  casl_o = { ~rasN_R & cas_i)
P{rasN R&1_al3 00
F{rasN_ R & 1 _al3 01
P{rasN_R& 1 al3_ 10
P{rasN_R& 1 _al3 11

& ~bnkl R & ~bnk0d R & cas_i}

& ~bnkl R & kO R & cas_1}
& bukl R & ~buk( R & cas_i)
& bukl R & bnk( R & cas_i)

assign peas_0_N = ~casO_o;
assign peas_1 N =~casl_o;

assigi 0o RI=rasN_R & casl_o & weN_R & ~rs0N_R;

assign rdl_0 R1=pmsN_R &casl_o & weN_R & ~1sON_R;
assign R & cas0_o & ~weN_R & ~rs0

assign N_R & casl_o & ~weN_R & ~rsOh
RN

begd

B soee iy
R3 v iy,
B s vy
RE ey
B3 oo wdl
RI wonxsdl,
R el

WY ee weewd o
S AN WY R

)

LB e v OLRY
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Rid
X

\\\\\\
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[00122] In certain embodiments, the chipset memory controller of the computer
system uses the inherent behavioral characteristics of the memory devices (e.g., DDR2
memory devices) to optimize throughput of the memory system. For example, for each internal
bank in the memory array, a row (e.g., 1 KB page) is advantageously held activated for an
extended period of time. The memory controller, by anticipating a high number of memory
accesses or hits to a particular region of memory, can exercise this feature to advantageously
eliminate time-consuming pre-charge cycles. In certain such embodiments in which two half-
density memory devices are transparently substituted for a single full-density memory device
(as reported by the SPD device 240 to the memory controller), the memory devices

advantageously support the “open row” feature.

[00123] FIG. 10A schematically illustrates an exemplary memory module 10 which
doubles the rank density in accordance with certain embodiments described herein. The
memory module 10 has a first memory capacity. The memory module 10 comprises a plurality
of substantially identical memory devices 30 configured as a first rank 32a and a second rank
32b. In certain embodiments, the memory devices 30 of the first rank 32a are configured in
pairs, and the memory devices 30 of the second rank 32b are also configured in pairs. In certain
embodiments, the memory devices 30 of the first rank 32a are configured with their respective
DQS pins tied together and the memory devices 30 of the second rank 32b are configured with
their respective DQS pins tied together, as described more fully below. The memory module
10 further comprises a circuit 40 which receives a first set of address and command signals
from a memory controller (not shown) of the computer system. The first set of address and
command signals is compatible with a second memory capacity substantially equal to one-half

of the first memory capacity. The circuit 40 translates the first set of address and command
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signals into a second set of address and command signals which is compatible with the first
memory capacity of the memory module 10 and which is transmitted to the first rank 32a and

the second rank 32b.

[00124]  The first rank 32a of FIG. 10A has 18 memory devices 30 and the second
rank 32b of FIG. 10A has 18 memory devices 30. Other numbers of memory devices 30 in

each of the ranks 32a, 32b are also compatible with embodiments described herein.

[00125] In the embodiment schematically illustrated by FIG. 10A, the memory
module 10 has a width of 8 bytes (or 64 bits) and each of the memory devices 30 of FIG. 10A
has a bit width of 4 bits. The 4-bit-wide (“*4”) memory devices 30 of FIG. 10A have one-half
the width, but twice the depth of 8-bit-wide (“*8”) memory devices. Thus, each pair of “x4”
memory devices 30 has the same density as a single “*x8” memory device, and pairs of “x4”
memory devices 30 can be used instead of individual “x8” memory devices to provide the
memory density of the memory module 10. For example, a pair of 512-Mb 128 Mx4-bit

memory devices has the same memory density as a 1-Gb 128 Mx8-bit memory device.

[00126] For two “x4” memory devices 30 to work in tandem to mimic a “x8”
memory device, the relative DQS pins of the two memory devices 30 in certain embodiments
are advantageously tied together, as described more fully below. In addition, to access the
memory density of a high-density memory module 10 comprising pairs of “x4” memory
devices 30, an additional address line is used. While a high-density memory module
comprising individual “x8” memory devices with the next-higher density would also utilize an
additional address line, the additional address lines are different in the two memory module

configurations.

[00127]  For example, a 1-Gb 128 Mx8-bit DDR-1 DRAM memory device uses row
addresses A13-Aoand column addresses A11and Ag-Ao. A pair of 512-Mb 128 Mx4-bit DDR-1
DRAM memory devices uses row addresses A12-Ao and column addresses A1z, A11, and Ao-Ao.
In certain embodiments, a memory controller of a computer system utilizing a 1-GB 128 Mx8
memory module 10 comprising pairs of the 512-Mb 128 M x4 memory devices 30 supplies the
address and command signals including the extra row address (A13) to the memory module 10.
The circuit 40 receives the address and command signals from the memory controller and

converts the extra row address (A13) into an extra column address (A12).
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[00128] FIG. 10B schematically illustrates an exemplary circuit 40 compatible with
embodiments described herein. The circuit 40 is used for a memory module 10 comprising
pairs of “x4” memory devices 30 which mimic individual “x8” memory devices. In certain
embodiments, each pair has the respective DQS pins of the memory devices 30 tied together.
In certain embodiments, as schematically illustrated by FIG. 10B, the circuit 40 comprises a
programmable-logic device (PLD) 42, a first multiplexer 44 electrically coupled to the first
rank 32a of memory devices 30, and a second multiplexer 46 electrically coupled to the second
rank 32b of memory devices 30. In certain embodiments, the PLD 42 and the first and second
multiplexers 44, 46 are discrete elements, while in other certain embodiments, they are
integrated within a single integrated circuit. Persons skilled in the art can select an appropriate
PLD 42, first multiplexer 44, and second multiplexer 46 in accordance with embodiments

described herein.

[00129] In the exemplary circuit 40 of FIG. 10B, during a row access procedure
(CAS is high), the first multiplexer 44 passes the A1z address through to the first rank 32, the
second multiplexer 46 passes the A1z address through to the second rank 34, and the PLD 42
saves or latches the Ais address from the memory controller. In certain embodiments, a copy
of the A1z address is saved by the PLD 42 for each of the internal banks (e.g., 4 internal banks)
per memory device 30. During a subsequent column access procedure (CAS is low), the first
multiplexer 44 passes the previously-saved Ai3 address through to the first rank 32a as the A1z
address and the second multiplexer 46 passes the previously-saved A1s address through to the
second rank 32b as the A1z address. The first rank 32a and the second rank 32b thus interpret
the previously-saved A1s row address as the current A1z column address. In this way, in certain
embodiments, the circuit 40 translates the extra row address into an extra column address in

accordance with certain embodiments described herein.

[00130] Thus, by allowing two lower-density memory devices to be used rather than
one higher-density memory device, certain embodiments described herein provide the
advantage of using lower-cost, lower-density memory devices to build “next-generation”
higher-density memory modules. Certain embodiments advantageously allow the use of lower-
cost readily-available 512-Mb DDR-2 SDRAM devices to replace more expensive 1-Gb DDR-
2 SDRAM devices. Certain embodiments advantageously reduce the total cost of the resultant

memory module.
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[00131] FIG. 11A schematically illustrates an exemplary memory module 10 which
doubles number of ranks in accordance with certain embodiments described herein. The
memory module 10 has a first plurality of memory locations with a first memory density. The
memory module 10 comprises a plurality of substantially identical memory devices 30
configured as a first rank 32a, a second rank 32b, a third rank 32 c, and a fourth rank 32 d. The
memory module 10 further comprises a circuit 40 which receives a first set of address and
command signals from a memory controller (not shown). The first set of address and command
signals is compatible with a second plurality of memory locations having a second memory
density. The second memory density is substantially equal to one-half of the first memory
density. The circuit 40 translates the first set of address and command signals into a second set
of address and command signals which is compatible with the first plurality of memory
locations of the memory module 10 and which is transmitted to the first rank 32a, the second

rank 32b, the third rank 32 ¢, and the fourth rank 32 d.

[00132] Eachrank 32a, 32b, 32 ¢, 32 d of FIG. 11A has 9 memory devices 30. Other
numbers of memory devices 30 in each of the ranks 32a, 32b, 32 ¢, 32 d are also compatible

with embodiments described herein.

[00133] In the embodiment schematically illustrated by FIG. 11A, the memory
module 10 has a width of 8 bytes (or 64 bits) and each of the memory devices 30 of FIG. 11A
has a bit width of 8 bits. Because the memory module 10 has twice the number of 8-bit-wide
(“x8”) memory devices 30 as does a standard 8-byte-wide memory module, the memory
module 10 has twice the density as does a standard 8-byte-wide memory module. For example,
a 1-GB 128 Mx8-byte memory module with 36 512-Mb 128 Mx8-bit memory devices
(arranged in four ranks) has twice the memory density as a 512-Mb 128 Mx8-byte memory
module with 18 512-Mb 128 Mx8-bit memory devices (arranged in two ranks).

[00134] To access the additional memory density of the high-density memory
module 10, the two chip-select signals (CSo, CS1) are used with other address and command
signals to gate a set of four gated CAS signals. For example, to access the additional ranks of
four-rank 1-GB 128 Mx8-byte DDR-1 DRAM memory module, the CSoand CSi signals along
with the other address and command signals are used to gate the CAS signal appropriately, as
schematically illustrated by FIG. 11A. FIG. 11B schematically illustrates an exemplary circuit

40 compatible with embodiments described herein. In certain embodiments, the circuit 40
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comprises a programmable-logic device (PLD) 42 and four “OR” logic elements 52, 54, 56,
58 electrically coupled to corresponding ranks 32a, 32b, 32 ¢, 32 d of memory devices 30.

[00135] In certain embodiments, the PLD 42 comprises an ASIC, an FPGA, a
custom-designed semiconductor device, or a CPLD. In certain embodiments, the PLD 42 and
the four “OR” logic elements 52, 54, 56, 58 are discrete elements, while in other certain
embodiments, they are integrated within a single integrated circuit. Persons skilled in the art
can select an appropriate PLD 42 and appropriate “OR” logic elements 52, 54, 56, 58 in

accordance with embodiments described herein.

[00136] In the embodiment schematically illustrated by FIG. 11B, the PLD 42
transmits each of the four “enabled CAS” (ENCASoa, ENCASob, ENCASia, ENCAS1b)
signals to a corresponding one of the “OR” logic elements 52, 54, 56, 58. The CAS signal is
also transmitted to each of the four “OR” logic elements 52, 54, 56, S8. The CAS signal and
the “enabled CAS” signals are “low” true signals. By selectively activating each of the four
“enabled CAS” signals which are inputted into the four “OR” logic elements 52, 54, 56, 58,
the PLD 42 is able to select which of the four ranks 32a, 32b, 32 ¢, 32 d is active.

[00137]  Incertain embodiments, the PLD 42 uses sequential and combinatorial logic
procedures to produce the gated CAS signals which are each transmitted to a corresponding
one of the four ranks 32a, 32b, 32 ¢, 32 d. In certain other embodiments, the PLD 42 instead
uses sequential and combinatorial logic procedures to produce four gated chip-select signals
(e.g., CSoa, CSob, CS1a, and CS1b) which are each transmitted to a corresponding one of the
four ranks 32a, 32b, 32 ¢, 32 d.

Tied Data Strobe Signal Pins

[00138]  For proper operation, the computer system advantageously recognizes a 1-
GB memory module comprising 256-Mb memory devices with 64 Mx4-bit configuration as a
1-GB memory module having 512-Mb memory devices with 64 Mx8-bit configuration (e.g.,
as a 1-GB memory module with 128 Mx8-byte configuration). This advantageous result is
desirably achieved in certain embodiments by electrically connecting together two output
signal pins (e.g., DQS or data strobe pins) of the two 256-Mb memory devices such that both
output signal pins are concurrently active when the two memory devices are concurrently

enabled. The DQS or data strobe is a bi-directional signal that is used during both read cycles
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and write cycles to validate or latch data. As used herein, the terms “tying together” or “tied
together” refer to a configuration in which corresponding pins (e.g., DQS pins) of two memory
devices are electrically connected together and are concurrently active when the two memory
devices are concurrently enabled (e.g., by a common chip-select or CS signal). Such a
configuration is different from standard memory module configurations in which the output
signal pins (e.g., DQS pins) of two memory devices are electrically coupled to the same source,
but these pins are not concurrently active since the memory devices are not concurrently
enabled. However, a general guideline of memory module design warns against tying together

two output signal pins in this way.

[00139] FIGS. 12 and 13 schematically illustrate a problem which may arise from
tying together two output signal pins. FIG. 12 schematically illustrates an exemplary memory
module 305 in which a first DQS pin 312 of a first memory device 310 is electrically connected
to a second DQS pin 322 of a second memory device 320. The two DQS pins 312, 322 are

both electrically connected to a memory controller 330.

[00140] FIG. 13 is an exemplary timing diagram of the voltages applied to the two
DQS pins 312, 322 due to non-simultaneous switching. As illustrated by FIG. 13, at time ti,
both the first DQS pin 312 and the second DQS pin 322 are high, so no current flows between
them. Similarly, at time ts, both the first DQS pin 312 and the second DQS pin 322 are low, so
no current flows between them. However, for times between approximately t» and
approximately t3, the first DQS pin 312 is low while the second DQS pin 322 is high. Under
such conditions, a current will flow between the two DQS pins 312, 322. This condition in
which one DQS pin is low while the other DQS pin is high can occur for fractions of a second
(e.g., 0.8 nanoseconds) during the dynamic random-access memory (DRAM) read cycle.
During such conditions, the current flowing between the two DQS pins 312, 322 can be
substantial, resulting in heating of the memory devices 310, 320, and contributing to the

degradation of reliability and eventual failure of these memory devices.

[00141] A second problem may also arise from tying together two output signal pins.
FIG. 14 schematically illustrates another exemplary memory module 305 in which a first DQS
pin 312 of a first memory device 310 is electrically connected to a second DQS pin 322 of a
second memory device 320. The two DQS pins 312, 322 of FIG. 14 are both electrically
connected to a memory controller (not shown). The DQ (data input/output) pin 314 of the first
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memory device 310 and the corresponding DQ pin 324 of the second memory device 320 are
each electrically connected to the memory controller by the DQ bus (not shown). Typically,
each memory device 310, 320 will have a plurality of DQ pins (e.g., eight DQ pins per memory
device), but for simplicity, FIG. 14 only shows one DQ pin for each memory device 310, 320.

[00142] Each of the memory devices 310, 320 of FIG. 14 utilizes a respective on-
die termination or “ODT” circuit 332, 334 which has termination resistors (e.g., 75 ohms)
internal to the memory devices 310, 320 to provide signal termination. Each memory device
310, 320 has a corresponding ODT signal pin 362, 364 which is electrically connected to the
memory controller via an ODT bus 340. The ODT signal pin 362 of the first memory device
310 receives a signal from the ODT bus 340 and provides the signal to the ODT circuit 332 of
the first memory device 310. The ODT circuit 332 responds to the signal by selectively
enabling or disabling the internal termination resistors 352, 356 of the first memory device 310.
This behavior is shown schematically in FIG. 14 by the switches 342, 344 which are either
closed (dash-dot line) or opened (solid line). The ODT signal pin 364 of the second memory
device 320 receives a signal from the ODT bus 340 and provides the signal to the ODT circuit
334 of the second memory device 320. The ODT circuit 334 responds to the signal by
selectively enabling or disabling the internal termination resistors 354, 358 of the second
memory device 320. This behavior is shown schematically in FIG. 14 by the switches 346, 348
which are either closed (dash-dot line) or opened (solid line). The switches 342, 344, 346, 348
of FIG. 14 are schematic representations of the operation of the ODT circuits 332, 334, and do

not signify that the ODT circuits 332, 334 necessarily include mechanical switches.

[00143] Examples of memory devices 310, 320 which include such ODT circuits
332, 334 include, but are not limited to, DDR2 memory devices. Such memory devices are
configured to selectively enable or disable the termination of the memory device in this way
in response to signals applied to the ODT signal pin of the memory device. For example, when
the ODT signal pin 362 of the first memory device 310 is pulled high, the termination resistors
352, 356 of the first memory device 310 are enabled. When the ODT signal pin 362 of the first
memory device 310 is pulled low (e.g., grounded), the termination resistors 352, 356 of the
first memory device 310 are disabled. By selectively disabling the termination resistors of an
active memory device, while leaving the termination resistors of inactive memory devices

enabled, such configurations advantageously preserve signal strength on the active memory
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device while continuing to eliminate signal reflections at the bus-die interface of the inactive

memory devices.

[00144] In certain configurations, as schematically illustrated by FIG. 14, the DQS
pins 312, 322 of each memory device 310, 320 are selectively connected to a voltage VIT
through a corresponding termination resistor 352, 354 internal to the corresponding memory
device 310, 320. Similarly, in certain configurations, as schematically illustrated by FIG. 14,
the DQ pins 314, 324 are selectively connected to a voltage VTT through a corresponding
termination resistor 356, 358 internal to the corresponding memory device 310, 320. In certain
configurations, rather than being connected to a voltage VTT, the DQ pins 314, 324 and/or the
DQS pins 312, 322 are selectively connected to ground through the corresponding termination
resistors 352, 354, 356, 358. The resistances of the internal termination resistors 352, 354, 356,
358 are selected to clamp the voltages so as to reduce the signal reflections from the
corresponding pins. In the configuration schematically illustrated by FIG. 14, each internal

termination resistor 352, 354, 356, 358 has a resistance of approximately 75 ohms.

[00145] When connecting the first memory device 310 and, the second memory
device 320 together to form a double word width, both the first memory device 310 and the
second memory device 320 are enabled at the same time (e.g., by a common CS signal).
Connecting the first memory device 310 and the second memory device 320 by tying the DQS
pins 312, 322 together, as shown in FIG. 14, results in a reduced effective termination
resistance for the DQS pins 312, 322. For example, for the exemplary configuration of FIG.
14, the effective termination resistance for the DQS pins 312, 322 is approximately 37.5 ohms,
which is one-half the desired ODT resistance (for 75-ohm internal termination resistors) to
reduce signal reflections since the internal termination resistors 352, 354 of the two memory
devices 310, 320 are connected in parallel. This reduction in the termination resistance can

result in signal reflections causing the memory device to malfunction.

[00146] FIG. 15 schematically illustrates an exemplary memory module 400 in
accordance with certain embodiments described herein. The memory module 400 comprises a
first memory device 410 having a first data strobe (DQS) pin 412 and a second memory device
420 having a second data strobe (DQS) pin 422. The memory module 400 further comprises a
first resistor 430 electrically coupled to the first DQS pin 412. The memory module 400 further

comprises a second resistor 440 electrically coupled to the second DQS pin 422 and to the first
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resistor 430. The first DQS pin 412 is electrically coupled to the second DQS pin 422 through

the first resistor 430 and through the second resistor 440.

[00147] In certain embodiments, the memory module 400 is a 1-GB unbuffered
Double Data Rate (DDR) Synchronous Dynamic RAM (SDRAM) high-density dual in-line
memory module (DIMM). FIGS. 16A and 16B schematically illustrate a first side 462 and a
second side 464, respectively, of such a memory module 400 with eighteen 64 M>4-bit, DDR-
1 SDRAM FBGA memory devices on each side of a 184-pin glass-epoxy printed circuit board
(PCB) 460. In certain embodiments, the memory module 400 further comprises a phase-lock-
loop (PLL) clock driver 470, an EEPROM for serial-presence detect (SPD) data 480, and
decoupling capacitors (not shown) mounted on the PCB in parallel to suppress switching noise
on VDD and VDDQ power supply for DDR-1 SDRAM. By using synchronous design, such
memory modules 400 allow precise control of data transfer between the memory module 400
and the system controller. Data transfer can take place on both edges of the DQS signal at
various operating frequencies and programming latencies. Therefore, certain such memory

modules 400 are suitable for a variety of high-performance system applications.

[00148] In certain embodiments, the memory module 400 comprises a plurality of
memory devices configured in pairs, each pair having a first memory device 410 and a second
memory device 420. For example, in certain embodiments, a 128 Mx72-bit DDR SDRAM
high-density memory module 400 comprises thirty-six 64 Mx4-bit DDR-1 SDRAM integrated
circuits in FBGA packages configured in eighteen pairs. The first memory device 410 of each
pair has the first DQS pin 412 electrically coupled to the second DQS pin 422 of the second
memory device 420 of the pair. In addition, the first DQS pin 412 and the second DQS pin 422
are concurrently active when the first memory device 410 and the second memory device 420

are concurrently enabled.

[00149] In certain embodiments, the first resistor 430 and the second resistor 440
each has a resistance advantageously selected to reduce the current flow between the first DQS
pin 412 and the second DQS pin 422 while allowing signals to propagate between the memory
controller and the DQS pins 412, 422. In certain embodiments, each of the first resistor 430
and the second resistor 440 has a resistance in a range between approximately 5 ohms and
approximately 50 ohms. For example, in certain embodiments, each of the first resistor 430

and the second resistor 440 has a resistance of approximately 22 ohms. Other resistance values

129980-5023-US01 -47 -

Petitioners

Ex. 1057, p. 48



for the first resistor 430 and the second resistor 440 are also compatible with embodiments
described herein. In certain embodiments, the first resistor 430 comprises a single resistor,
while in other embodiments, the first resistor 430 comprises a plurality of resistors electrically
coupled together in series and/or in parallel. Similarly, in certain embodiments, the second
resistor 440 comprises a single resistor, while in other embodiments, the second resistor 440

comprises a plurality of resistors electrically coupled together in series and/or in parallel.

[00150] FIGS. 17A and 17B schematically illustrate an exemplary embodiment of a
memory module 400 in which the first resistor 430 and the second resistor 440 are used to
reduce the current flow between the first DQS pin 412 and the second DQS pin 422. As
schematically illustrated by FIG. 17A, the memory module 400 is part of a computer system
500 having a memory controller S10. The first resistor 430 has a resistance of approximately
22 ohms and the second resistor 440 has a resistance of approximately 22 ohms. The first
resistor 430 and the second resistor 440 are electrically coupled in parallel to the memory
controller 510 through a signal line 520 having a resistance of approximately 25 ohms. The
first resistor 430 and the second resistor 440 are also electrically coupled in parallel to a source
of a fixed termination voltage (identified by VTT in FIGS. 17A and 17B) by a signal line 540
having a resistance of approximately 47 ohms. Such an embodiment can advantageously be
used to allow two memory devices having lower bit widths (e.g., 4-bit) to behave as a single

virtual memory device having a higher bit width (e.g., 8-bit).

[00151] FIG. 17B schematically illustrates exemplary current-limiting resistors 430,
440 in conjunction with the impedances of the memory devices 410, 420. During an exemplary
portion of a data read operation, the memory controller 510 is in a high-impedance condition,
the first memory device 410 drives the first DQS pin 412 high (e.g., 2.7 volts), and the second
memory device 420 drives the second DQS pin 422 low (e.g., 0 volts). The amount of time for
which this condition occurs is approximated by the time between t2 and t3 of FIG. 13, which in
certain embodiments is approximately twice the tDQSQ (data strobe edge to output data edge
skew time, e.g., approximately 0.8 nanoseconds). At least a portion of this time in certain

embodiments is caused by simultaneous switching output (SSO) effects.

[00152] In certain embodiments, as schematically illustrated by FIG. 17B, the DQS
driver of the first memory device 410 has a driver impedance Ri of approximately 17 ohms,

and the DQS driver of the second memory device 420 has a driver impedance R4 of
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approximately 17 ohms. Because the upper network of the first memory device 410 and the
first resistor 430 (with a resistance Rz of approximately 22 ohms) is approximately equal to the
lower network of the second memory device 420 and the second resistor 440 (with a resistance
Rs of approximately 22 ohms), the voltage at the midpoint is approximately 0.5%(2.7-0)=1.35
volts, which equals VTT, such that the current flow across the 47-ohm resistor of FIG. 17B is

approximately zero.

[00153] The voltage at the second DQS pin 422 in FIG. 17B is given by
Vpes2=2.7*R4/(R1+R2+R3+R4)=0.59 volts and the current flowing through the second DQS
pin 422 is given by Ipgs2=0.59/R4=34 milliamps. The power dissipation in the DQS driver of
the second memory device 420 is thus Ppgs:=34 mA*0.59 V=20 milliwatts. In contrast,
without the first resistor 430 and the second resistor 440, only the 17-ohm impedances of the
two memory devices 410, 420 would limit the current flow between the two DQS pins 412,
422, and the power dissipation in the DQS driver of the second memory device 420 would be
approximately 107 milliwatts. Therefore, the first resistor 430 and the second resistor 440 of
FIGS. 17A and 17B advantageously limit the current flowing between the two memory devices
during the time that the DQS pin of one memory device is driven high and the DQS pin of the

other memory device is driven low.

[00154] In certain embodiments in which there is overshoot or undershoot of the
voltages, the amount of current flow can be higher than those expected for nominal voltage
values. Therefore, in certain embodiments, the resistances of the first resistor 430 and the
second resistor 440 are advantageously selected to account for such overshoot/undershoot of

voltages.

[00155]  For certain such embodiments in which the voltage at the second DQS pin
422 is Vps2=0.59 volts and the duration of the overdrive condition is approximately 0.8
nanoseconds at maximum, the total surge is approximately 0.59 V*1.2 ns=0.3 V-ns. For
comparison, the JEDEC standard for overshoot/undershoot is 2.4 V-ns, so certain embodiments
described herein advantageously keep the total surge within predetermined standards (e.g.,

JEDEC standards).

[00156] FIG. 18 schematically illustrates another exemplary memory module 600
compatible with certain embodiments described herein. The memory module 600 comprises a

termination bus 605. The memory module 600 further comprises a first memory device 610
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having a first data strobe pin 612, a first termination signal pin 614 electrically coupled to the
termination bus 605, a first termination circuit 616, and at least one data pin 618. The first
termination circuit 616 selectively electrically terminating the first data strobe pin 612 and the
first data pin 618 in response to a first signal received by the first termination signal pin 614
from the termination bus 605. The memory module 600 further comprises a second memory
device 620 having a second data strobe pin 622 electrically coupled to the first data strobe pin
612, a second termination signal pin 624, a second termination circuit 626, and at least one
data pin 628. The second termination signal pin 624 is electrically coupled to a voltage,
wherein the second termination circuit 626 is responsive to the voltage by not terminating the
second data strobe pin 622 or the second data pin 628. The memory module 600 further
comprises at least one termination assembly 630 having a third termination signal pin 634, a
third termination circuit 636, and at least one termination pin 638 electrically coupled to the
data pin 628 of the second memory device 620. The third termination signal pin 634 is
electrically coupled to the termination bus 605. The third termination circuit 636 selectively
electrically terminates the data pin 628 of the second memory device 620 through the
termination pin 638 in response to a second signal received by the third termination signal pin

634 from the termination bus 605.

[00157] FIG. 19 schematically illustrates a particular embodiment of the memory
module 600 schematically illustrated by FIG. 18. The memory module 600 comprises an on-
die termination (ODT) bus 605. The memory module 600 comprises a first memory device 610
having a first data strobe (DQS) pin 612, a first ODT signal pin 614 electrically coupled to the
ODT bus 605, a first ODT circuit 616, and at least one data (DQ) pin 618. The first ODT circuit
616 selectively electrically terminates the first DQS pin 612 and the DQ pin 618 of the first
memory device 610 in response to an ODT signal received by the first ODT signal pin 614
from the ODT bus 605. This behavior of the first ODT circuit 616 is schematically illustrated
in FIG. 14 by the switches 672, 676 which are selectively closed (dash-dot line) or opened
(solid line).

[00158] The memory module 600 further comprises a second memory device 620
having a second DQS pin 622 electrically coupled to the first DQS pin 612, a second ODT
signal pin 624, a second ODT circuit 626, and at least one DQ pin 628. The first DQS pin 612

and the second DQS pin 622 are concurrently active when the first memory device 610 and the
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second memory device 620 are concurrently enabled. The second ODT signal pin 624 is
electrically coupled to a voltage (e.g., ground), wherein the second ODT circuit 626 is
responsive to the voltage by not terminating the second DQS pin 622 or the second DQ pin
624. This behavior of the second ODT circuit 626 is schematically illustrated in FIG. 14 by the
switches 674, 678 which are opened.

[00159] The memory module 600 further comprises at least one termination
assembly 630 having a third ODT signal pin 634 electrically coupled to the ODT bus 605, a
third ODT circuit 636, and at least one termination pin 638 electrically coupled to the DQ pin
628 of the second memory device 620. The third ODT circuit 636 selectively electrically
terminates the DQ pin 628 of the second memory device 620 through the termination pin 638
in response to an ODT signal received by the third ODT signal pin 634 from the ODT bus 605.
This behavior of the third ODT circuit 636 is schematically illustrated in FIG. 19 by the switch
680 which is either closed (dash-dot line) or opened (solid line).

[00160] In certain embodiments, the termination assembly 630 comprises discrete
electrical components which are surface-mounted or embedded on the printed-circuit board of
the memory module 600. In certain other embodiments, the termination assembly 630
comprises an integrated circuit mounted on the printed-circuit board of the memory module
600. Persons skilled in the art can provide a termination assembly 630 in accordance with

embodiments described herein.

[00161] Certain embodiments of the memory module 600 schematically illustrated
by FIG. 19 advantageously avoid the problem schematically illustrated by FIG. 12 of
electrically connecting the internal termination resistances of the DQS pins of the two memory
devices in parallel. As described above in relation to FIG. 14, FIGS. 18 and 19 only show one
DQ pin for each memory device for simplicity. Other embodiments have a plurality of DQ pins
for each memory device. In certain embodiments, each of the first ODT circuit 616, the second
ODT circuit 626, and the third ODT circuit 636 are responsive to a high voltage or signal level
by enabling the corresponding termination resistors and are responsive to a low voltage or
signal level (e.g., ground) by disabling the corresponding termination resistors. In other
embodiments, each of the first ODT circuit 616, the second ODT circuit 626, and the third
ODT circuit 636 are responsive to a high voltage or signal level by disabling the corresponding

termination resistors and are responsive to a low voltage or signal level (e.g., ground) by
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enabling the corresponding termination resistors. Furthermore, the switches 672, 674, 676, 678,
680 of FIG. 18 are schematic representations of the enabling and disabling operation of the
ODT circuits 616, 626, 636 and do not signify that the ODT circuits 616, 626, 636 necessarily

include mechanical switches.

[00162] The first ODT signal pin 614 of the first memory device 610 receives an
ODT signal from the ODT bus 605. In response to this ODT signal, the first ODT circuit 616
selectively enables or disables the termination resistance for both the first DQS pin 612 and
the DQ pin 618 of the first memory device 610. The second ODT signal pin 624 of the second
memory device 620 is tied (e.g., directly hard-wired) to the voltage (e.g., ground), thereby
disabling the internal termination resistors 654, 658 on the second DQS pin 622 and the second
DQ pin 628, respectively, of the second memory device 620 (schematically shown by open
switches 674, 678 in FIG. 19). The second DQS pin 622 is electrically coupled to the first DQS
pin 612, so the termination resistance for both the first DQS pin 612 and the second DQS pin

622 is provided by the termination resistor 652 internal to the first memory device 510.

[00163] The termination resistor 656 of the DQ pin 618 of the first memory device
610 is enabled or disabled by the ODT signal received by the first ODT signal pin 614 of the
first memory device 610 from the ODT bus 605. The termination resistance of the DQ pin 628
of the second memory device 620 is enabled or disabled by the ODT signal received by the
third ODT signal pin 634 of the termination assembly 630 which is external to the second
memory device 620. Thus, in certain embodiments, the first ODT signal pin 614 and the third
ODT signal pin 634 receive the same ODT signal from the ODT bus 605, and the termination
resistances for both the first memory device 610 and the second memory device 620 are
selectively enabled or disabled in response thereto when these memory devices are
concurrently enabled. In this way, certain embodiments of the memory module 600
schematically illustrated by FIG. 19 provides external or off-chip termination of the second

memory device 620.

[00164] Certain embodiments of the memory module 600 schematically illustrated
by FIG. 19 advantageously allow the use of two lower-cost readily-available 512-Mb DDR-2
SDRAM devices to provide the capabilities of a more expensive 1-GB DDR-2 SDRAM device.
Certain such embodiments advantageously reduce the total cost of the resultant memory

module 600.
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[00165] Certain embodiments described herein advantageously increase the
memory capacity or memory density per memory slot or socket on the system board of the
computer system. Certain embodiments advantageously allow for higher memory capacity in
systems with limited memory slots. Certain embodiments advantageously allow for flexibility
in system board design by allowing the memory module 10 to be used with computer systems
designed for different numbers of ranks (e.g., either with computer systems designed for two-
rank memory modules or with computer systems designed for four-rank memory modules).

Certain embodiments advantageously provide lower costs of board designs.

[00166] In certain embodiments, the memory density of a memory module is
advantageously doubled by providing twice as many memory devices as would otherwise be
provided. For example, pairs of lower-density memory devices can be substituted for
individual higher-density memory devices to reduce costs or to increase performance. As
another example, twice the number of memory devices can be used to produce a higher-density
memory configuration of the memory module. Each of these examples can be limited by the
number of chip select signals which are available from the memory controller or by the size of
the memory devices. Certain embodiments described herein advantageously provide a logic
mechanism to overcome such limitations.

[00167]  Various embodiments of the present invention have been described above.
Although this invention has been described with reference to these specific embodiments, the
descriptions are intended to be illustrative of the invention and are not intended to be limiting.
Various modifications and applications may occur to those skilled in the art without departing

from the true spirit and scope of the invention.
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WE CLAIM:

1. A memory module 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, the memory bus including
address and control signal lines and data signal lines, the memory module comprising:

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,;

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

memory devices mounted on the printed circuit board and arranged in a plurality of N-
bit wide ranks, wherein the plurality of ranks are configured to receive respective ones of the
plurality of registered chip select signals such that each of the plurality of registered chip select
signals is received by one respective N-bit wide rank of the plurality of N-bit-wide ranks,
wherein one of the plurality of ranks 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

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
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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;

wherein data transfers through the circuitry are registered for an additional 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.

2. 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.

3. The memory module of claim 1, wherein the first 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.

4. 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 72-bits wide and includes 18 memory devices
configured in pairs, and wherein each pair of 4-bit-wide memory devices are configured to

simulate an 8-bit-wide memory device.

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

one for each of the four ranks.

6. 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.

7. 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.
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8. 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 ranks and the memory controller at the specified data rate.

9. 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 ranks is configured receive or
output a respective set of bits of the first 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 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.

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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MEMORY MODULE WITH DATA BUFFERING
ABSTRACT OF THE DISCLOSURE

A memory module operable to communicate data with a memory controller via a N-bit
wide memory bus comprises memory devices arranged in a plurality of N-bit wide ranks. The
memory module further comprises logic configurable to receive a set of input address and
control signals associated with a read or write memory command and output registered address
and control signals and data buffer control signals. The memory module further comprises
circuitry coupled between the memory bus and corresponding data pins of memory devices in
each of the plurality of N-bit wide ranks. The circuitry is configurable to enable registered
transfers of N-bit wide data signals associated with the memory read or write command
between the N-bit wide memory bus and the memory devices in response to the data buffer
control signals and in accordance with an overall CAS latency of the memory module, which

is greater than an actual operational CAS latency of the memory devices.
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Electronically filed November 25, 2019

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of:  Jefferey C. Solomon Confirmation No.: To be assigned
Serial No.: To be assigned Art Unit To be assigned
Filed: Filed herewith Examiner: To be assigned
For: MEMORY MODULE WITH  Attorney Docket No.:
DATA BUFFERING 129980-5023-US01

STATEMENT UNDER 37 C.F.R. §3.73(c)

Commussioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Sir;
Netlist, Inc., a corporation, states that it is the assignee of the entire right, title and

interest in the patent application/patent identified above by virtue of an assignment from the

inventor(s) of the parent of the patent application/patent identified above.

The assignment was recorded in the United States Patent and Trademark Office on

July 17, 2006 at Reel 018104, Frame 0964, or for which a copy thereof is attached.

The undersigned is authorized to act on behalf of the assignee.

Date:  November 25, 2019 / Jamie J. Zheng / 51,167
Jamie J. Zheng (Reg. No.)
MORGAN, LEWIS & BOCKIUS LLP
1400 Page Mill Road

Palo Alto, CA 94304
(650) 843-4000
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Modifiad FTO/ATASEE (07-12)

GENERAL POWER OF ATTORNEY BY APPLICANT
FOR UNITED STATES PATENT

1 hereby revoke all previcus powers of attomey given in the application referenced in the attached
transmittal letter (Torm PTO/ATABIA or squivalent),

| [ hereby appoint the practitioner associated with the following Customer Number

as my/owr attormey or agent, and to transaet all business in the United States Patent and Trademark

Office in connection with the appleation refbrenced in the attached transmitial letter {form
PTOAIABZA proquivalent).

Please recognize or change the corvespondence address for the applicaticn referenced in the attached
transmitial letter lo the address associated with the above-mentioned Costomer Number.

Fam the Apphicant;

i Inventor ov Jeint Inventor
D Legal Representative of a Decessed or Legally Incapecitated Inventor
. Assignes or Person to Whom the Inventor is Under an Obligation to Assign

|| Porson Who Otherwise Shows Sufficient Proprietary Interest (2.2, 1 petition under 37 CFR
1 46(bNH2) was granted in the application or is currently being filed in this document)

SIGNATURE of Applicant for Patent

Signature /ﬂg Date: January 9, 2013
P

| Name / Gail Sasakd =

7 .
Titld }f_is:c‘?;;sidmt and Chief Finaneial Oficer
i >

N
{Conpany Matlist; Ing.

Note: Signaturs - this form must be signed by the Applicant or a person suthorbeed © act on behalf of Applicant,

Stbmit multiple furms for'maere than one signature
Total of _ farigars subidtted.
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Customer No, 79141 Modified PTO/AIA/] (06-12)
Atiorney Docket No.: NETL.018P2C7

DECLARATION FOR UTILITY OR DESIGN APPLICATION

Title of

. LOAD-REDUCING CIRCUIT FOR MEMORY MODULE
Invention

As a below named inventor, T hereby declare that:

This declaration
is directed to: D The atiached application, or

United States application or PCT international application

number 13/971,231  filed on Aggust 20,2013 .
The above-identified application was made or authorized to be made by me.
T believe that ] am the original inventor or an original joint inventor of & claimed invention in the application.

[ hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C, 1001
by fine or impriscnment of not more than five (3} years, or both.

Note te Inventor: 37 C.F.R. § 1.63(c) states: “A person may not xecute an oath or declaration for an application
anless that person has reviewed and understands the contents of the application, including the claims, and is aware
of the duiy to disclose to the Office all information known to the person {o be material to patentability as defined in
§ 1567

. A S e
Date (Optional): &~ F o0y

Dats {Optional): £ @~/ §=e? 04 3
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PTO/AIA/ 4 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 129880-5023-US01

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MEMORY MODULE WITH DATA BUFFERING

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[] Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Remove
Inventor ‘1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix|
| El llefferey ’C Folomon | El
Residence Information (Select One) e US Residency Non US Residency Active US Military Service

City ‘ Irvine I State/Province ‘ FA I Country of Residencd ‘ IJS

Mailing Address of Inventor:

Address 1 6 Silver Fir

Address 2

City | Irvine I State/Province | )CA

Postal Code | |92604 | Countryi | ‘US

Inventor E

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
| El llayesh F I3hakta | El
Residence Information (Select One) (@) US Residency Non US Residency Active US Military Service

City ‘ Ferritos I State/Province ‘ FA I Country of Residencd ‘ IJS

Mailing Address of Inventor:

Address 1 2220 Rose Street

Address 2

City | Ferritos | State/Province | )CA
Postal Code | |90703 | Countryi | ‘US

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button. Add

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

EFS Web 2213
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PTO/AIA/ 4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 1298980-5023-US01

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MEMORY MODULE WITH DATA BUFFERING

[] An Address is being provided for the correspondence Information of this application.

Customer Number 9141

Email Address ‘ Add Email Remove Email

Application Information:

Title of the Invention EMORY MODULE WITH DATA BUFFERING

Attorney Docket Number| [129980-5023-US01 Small Entity Status Claimed [ ]

Application Type Nonprovisional -
Subject Matter | Hility -
Total Number of Drawing Sheets (if any) 23 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 US.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of afiling date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previously Filing date {YYYY-MM-DD) Intellectual Property Authority or Country -
filed application

Publication Information:
[[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

] 35 U.5.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in ancther country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application {see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: e Customer Number US Patent Practitioner ‘ (O Limited Recognition (37 CFR 11.9)
Customer Number |79141

EFSWeb 2213
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

i} i Attorney Docket Number | 1298980-5023-US01
Application Data Sheet 37 CFR 1.76 —
Application Number
Title of Invention MEMORY MODULE WITH DATA BUFFERING
Domestic Benefit/National Stage Information:
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.
When referring to the current application, please leave the “Application Number” field blank.
Prior Application Status Fending v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
[Continuation of ~| 15/857519 ’2017—1 2-28
Prior Application Status | Patented - Remove
Application . Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
|15l857519 ’Continuation of -] h4rr15486 |2015—05—18 P858215 P018-01-02
Prior Application Status‘ Fatented EI Remove
Application L Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
|14l715486 )Continuation of - |1 31971232 |2013—08—20 P037774 P019-05-19
Prior Application Status‘ Fatented EI
Application o Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number | vyyy MM DD)
|13/971232 ’Conlinuation of - |131287081 |201 1-11-01 )8516188 )2013-08-20
Prior Application Status‘ Fatented EI
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number | vvyy_Mm-DD)
|1 31287081 )Continuation of -] fhaw32a70 |201 1-02-22 )8081536 Pm 11220
Prior Application Status‘ Ijatented EI
Application L Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
|1 3/032470 )Continuation of -] hasess711 |2010-1 1-29 ’7916574 Pm 1-03-29
Prior Application Status‘ Falented EI Remove
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
|1 2955711 ’Continuation of -] fh2s629827 |2009-12-02 ﬁm 150 Pm 1-02-01
Prior Application Status‘ Fatented EI Remove
Application . Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
|1 21629827 ’Continuation of - |12/408652 |2009-03-20 ﬁssszm P009-12-22
Prior Application Status‘ Fatented EI
Application - Prior Application Filing Date Issue Date
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number

128980-5023-US01

Application Number

Title of Invention

MEMORY MODULE WITH DATA BUFFERING

by selecting the Add button.

Prior Application Status Fxpired v
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
[11/335875 [Claims benefit of provisional ~| 60/645087 P005-01-19
Prior Application Status | JPatented -
Application . Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
111335875 ’Continuation in part of [+] [111173175 |2005-07-01 rlzagsee P°°7'1°'3°
Prior Application Status kxpired v
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
[11/173175 [Claims benefit of provisional ~| 60/588244 ’2004—07—15
Prior Application Status | Patented - Remove
Application L Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
111173175 ’Continuation in part of [+| [11/075395 |2005-03-07 ’7286436 P007-10-23
Prior Application Status Fxpired - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
[11/075395 Claims benefit of provisional |+ 60/550668 ’2004—03—05
Prior Application Status | [Expired -
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
[11/075395 Claims benefit of provisional |~ 60/575595 P004—05—28
Prior Application Status | [Expired v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
[11/075395 [Claims benefit of provisional ~| 60/590038 P004-07-21
Additional Domestic Benefit/National Stage Data may be generated within this form Aad

Foreign Priority Information:
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Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 1298980-5023-US01

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MEMORY MODULE WITH DATA BUFFERING

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the pricrity document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55{(g)(1).

Remove

Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 1298980-5023-US01

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MEMORY MODULE WITH DATA BUFFERING

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 1298980-5023-US01

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | MEMORY MODULE WITH DATA BUFFERING

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor {or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

® Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name Netlist, Inc.

Mailing Address Information For Applicant:

Address 1 75 Technology

Address 2 Suite 150

City rvine State/Province CA
Country | 'JS Postal Code 02618
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 1298980-5023-US01

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MEMORY MODULE WITH DATA BUFFERING

Assignee (1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information” section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. []
Prefix Given Name Middle Name Family Name Suffix

N | ]

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City | State/Province
Countryi ‘ I Postal Code
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by

selecting the Add button. Add

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature (/Jamie J. Zheng / Date (YYYY-MM-DD)| 2019-11-25
First Name Pamie J. Last Name | ’Zheng Registration Number 1167
Additional Signature may be generated within this form by selecting the Add button. Add
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number

128980-5023-US01

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MEMORY MODULE WITH DATA BUFFERING

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.5.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1 The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.5.C. 552) and the Privacy
Act (5U.5.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

3 Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record.

4. Arecord in this system of records may be disclosed, as a routine use, tc a contractor of the Agency having need for the information in order tc perform
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 US.C.
552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
to the Internaticnal Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

6.  Arecord in this system of records may be disclosed, as a routine use, to ancther federal agency for purposes of National Security review (35 U.S.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

7. Arecord from this systemn of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
pregrams, under authority of 44 U.5.C. 2604 and 2906. Such disclosure shall be made in accordance with the G5A regulations governing inspection of
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8.  Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C.
122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the recerd was filed in an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential violation of law or regulation.
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Electronic Acknowledgement Receipt

EFS ID: 37856763
Application Number: 16695020
International Application Number:
Confirmation Number: 7514

Title of Invention:

MEMORY MODULE WITH DATA BUFFERING

First Named Inventor/Applicant Name:

Jefferey C. Solomon

Customer Number:

79141

Filer:

Jamie Jie Zheng/S. Olivier

Filer Authorized By:

Jamie Jie Zheng

Attorney Docket Number:

129980-5023-US01

Receipt Date: 25-NOV-2019
Filing Date:
Time Stamp: 20:21:13

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
148340
1 Transmittal of New Application 129980-5023US01_TRANS.pdf no 1
faSd825ceb8175b300ef0d c81434cacaShad]
Warnings:
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Information:
3788816
2 129980-5023-US01_APPLN.pdf yes 57
3fcbb6037e41311b7b591bal17a7fbalcd8s)
07c62
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 53
Claims 54 56
Abstract 57 57
Warnings:
Information:
384446
Drawings-only black and white line 129980-5023US01_DRAWINGS.
3 . no 23
drawings pdf
305c6f73bb74edccle4743658661e3783ae)
60ecf
Warnings:
Information:
370705
129980-5023US01_STMT_POA.
4 df yes 2
p 6ac5243069deS545a7e463f3b8ef1a693254)
6blc
Multipart Description/PDF files in .zip description
Document Description Start End
Assignee showing of ownership per 37 CFR 3.73 1 1
Power of Attorney 2 2
Warnings:
Information:
68755
5 Oath or Declaration filed 129980-5023-US01_DECL.pdf no 1
7a040447f5849d 1ce42a7d29b21b3d6e7d 3}
Warnings:
Information:
1257012
6 Application Data Sheet 129980-5023US01_ADS.pdf no 10
214d5eB0b3dde8c38chdce34daaf78f5495)
914d
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Warnings:

Information:

Total Files Size (in bytes)1 6018074

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/R0O/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSDto,.gov

[ APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/695,020 11/25/2019 Jefferey C. Solomon 129980-5023-US01
CONFIRMATION NO. 7514
79141 FORMALITIES LETTER

Morgan, Lewis & Bockius LLP (PA)(J. Zheng)

1400 Page M Pose Y

Palo Alto, CA 94304 0000

L

580

Date Mailed: 12/16/2019

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION
FILED UNDER 37 CFR 1.53(b)
Filing Date Granted
Iltems Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied
by the extension fee under the provisions of 37 CFR 1.136(a).

« The statutory basic filing fee is missing.
* The application search fee must be submitted.
+ The application examination fee must be submitted.
+ Surcharge as set forth in 37 CFR 1.16(f) must be submitted.
The surcharge is due for any one of:
* late submission of the basic filing fee, search fee, or examination fee,
« late submission of inventor's oath or declaration,
« filing an application that does not contain at least one claim on filing, or
+ submission of an application filed by reference to a previously filed application.

SUMMARY OF FEES DUE:

The fee(s) required within TWO MONTHS from the date of this Notice to avoid abandonment is/are itemized
below. No entity status discount is in effect. If applicant is qualified for small entity status, a written assertion of
small entity status must be submitted to establish small entity status. (See 37 CFR 1.27). If applicant is qualified
for micro entity status, an acceptable Certification of Micro Entity Status must be submitted to establish micro
entity status. (See 37 CFR 1.29 and forms PTO/SB/15A and 15B.)

+$ 300 basic filing fee.

«$ 160 surcharge.

+$ 660 search fee.

+$ 760 examination fee.

+ $( 0) previous unapplied payment amount.

+$1880 TOTAL FEE BALANCE DUE.

page 1 of 2
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Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice".
https://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/afessehaye/
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 16/695,020
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A N/A 300
SEARCH FEE
o e ) N/A N/A N/A N/A 660
EXAMINATION FEE
TN e N/A N/A N/A N/A 760
TOTAL CLAIMS *
(37 CFR 1.16(i)) 15 minus 20= OR |x 100 0.00
INDEPENDENT CLAIMS *
(37 CFR 1.16(h) 1 minus 3 = x 460 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(87 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (387 CFR 1.16(j)) 0.00
* | the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1720
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
Ll Total * inus | ** =
S (37 CF(F>E1a 16(i) M OR |x
a Independent * Minus | *** =
E (37 AR 16(h) OR |«x
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Golumn 1) (Column 2) (Golumn 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
w Total * Minus | ** =
= (37 CF(F>E1a 16() OR |x
% Independent * Minus | *** = OR ;
w (37 CFR 1.16(h))
E: Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: ggMMISSIONER FOR PATENTS

Alexanoc;{n'a, Virginia 22313-1450

WWW.USpto gOv

APPLICATION I FILING or GRP ART I I I I |
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO [TOT CLAIMS|IND CLAIMS
16/695,020 11/25/2019 2139 0.00 129980-5023-US01 15 1
CONFIRMATION NO. 7514
79141 FILING RECEIPT
Morgan, Lewis & Bockius LLP (PA)(J. Zhen
1400 Paga Mill Foag e nend 100 O

Palo Alto, CA 94304
Date Mailed: 12/16/2019

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Jefferey C. Solomon, Irvine, CA;
Jayesh R. Bhakta, Cerritos, CA;
Applicant(s)
Netlist, Inc., Irvine, CA;

Power of Attorney: The patent practitioners associated with Customer Number 79141

Domestic Priority data as claimed by applicant
This application is a CON of 15/857,519 12/28/2017 PAT 10489314
which is a CON of 14/715,486 05/18/2015 PAT 9858215
which is a CON of 13/971,232 08/20/2013 ABN
which is a CON of 13/287,081 11/01/2011 PAT 8516188
which is a CON of 13/032,470 02/22/2011 PAT 8081536
which is a CON of 12/955,711 11/29/2010 PAT 7916574
which is a CON of 12/629,827 12/02/2009 PAT 7881150
which is a CON of 12/408,652 03/20/2009 PAT 7636274
which is a CON of 11/335,875 01/19/2006 PAT 7532537
which claims benefit of 60/645,087 01/19/2005
and is a CIP of 11/173,175 07/01/2005 PAT 7289386
which claims benefit of 60/588,244 07/15/2004
and is a CIP of 11/075,395 03/07/2005 PAT 7286436
which claims benefit of 60/550,668 03/05/2004
and claims benefit of 60/575,595 05/28/2004
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and claims benefit of 60/590,038 07/21/2004

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see hitp://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 12/13/2019

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/695,020

Projected Publication Date: To Be Determined - pending completion of Missing Parts

Non-Publication Request: No

Early Publication Request: No

Title

MEMORY MODULE WITH DATA BUFFERING
Preliminary Class
711
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

page 2 of 4

Petitioners
Ex. 1057, p. 102



Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www .stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

CORRECTED ADS FORM

Application Number
16695020

Title of Invention

MEMORY MODULE WITH DATA BUFFERING

Inventor Information

**If no data is shown, no data has been corrected**

Data of Record Updated Data

Order Number

Name

Residence Information

Residency

City

State

Country of
Residence

Mailing Address of Inventor

Address 1

Address 2

City,State/Province,
Postal Code

Country

Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info

Doc Code: ADS.CORR

Application Information

Data of Record

Updated Data

Title of Invention

MEMORY MODULE WITH DATA BUFFERING

Attorney Docket
Number 129980-5023-US01

Entity Type

Regular Undiscounted

Domestic Benefit/National Stage Information

**If no data is shown, no data has been corrected**

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121,365(c), or 386(c) or indicate National Stage
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required by 35 U.S.

C. 119(e) or 120, and 37 CFR 1.78(a).

Data of Record Updated Data
Prior Application Stat
rior Application Status patented
Application Number
16695020
Continuity T
ontinuity Type CON
Prior Application
Number 15857519
Filing Date 2017-12-28
(YYYY-MM-DD) e
Patent Number
10489314
Issue Date 2019-11-26
(YYYY-MM-DD) o

Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

Data of Record

Updated Data

Prior Application Status

patented
Application Number

15857519
Continuity T

ontinuity Type CON

Prior Application
Number 14715486
Filing Date 2015-05-18
(YYYY-MM-DD) el
Patent Number

9858215
Issue Date

2018-01-02

(YYYY-MM-DD)

Data of Record

Updated Data

Prior Application Status

patented
Application Number

11335875
Continuity Type

y P ap
Prior Applicati
rior Application 11173175

Number
Filing Date
(YYYY-MM-DD) 2005-07-01
Patent Number

7289386
Issue Date
(YYYY-MM-DD) 2007-10-30

Data of Record Updated Data
Prior Application Status
PP pending

Application Number

11173175
Continuity T

ontinuity Type PRO

Prior Application
Number 60588244
Filing Date 2004-07-15
(YYYY-MM-DD) el
Patent Number
Issue Date

0001-01-01

(YYYY-MM-DD)

|
Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

Data of Record

Updated Data

Prior Application Status

patented
Application Number

11173175
Continuity T

ontinuity Type cIp

Prior Application
Number 11075395
Filing Date 2005-03-07
(YYYY-MM-DD) had
Patent Number

7286436
Issue Date

2007-10-23

(YYYY-MM-DD)

Data of Record

Updated Data

Prior Application Status

pending
Application Number

11075395
Continuity Type

y P PRO
Prior Application
N 60550668
umber
Filing Date
(YYYY-MM-DD) 2004-03-05
Patent Number
Issue Date
(YYYY-MM-DD) 0001-01-01
Data of Record Updated Data
Prior Application Status
PP pending

Application Number

11075395
Continuity T

ontinuity Type PRO

Prior Application
Number 60575595
Filing Date 2004-05-28
(YYYY-MM-DD) had
Patent Number
Issue Date

0001-01-01

(YYYY-MM-DD)

|
Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info

Doc Code: ADS.CORR

Data of Record

Updated Data

Prior Application Status

(YYYY-MM-DD)

pending
Application Number

11075395
Continuity T

ontinuity Type PRO

Prior Application
Number 60590038
Filing Date 2004-07-21
(YYYY-MM-DD) el
Patent Number
Issue Date

0001-01-01

Data of Record

Updated Data

Prior Application Status

(YYYY-MM-DD)

abandoned
Application Number
14715486
Continuity Type
y 1yp CON
Prior Application
13941232 13971231
Number
Filing Date
(YYYY-MM-DD) 2013-08-20
Patent Number
Issue Date
(YYYY-MM-DD) 0001-01-01
Data of Record Updated Data
Prior Application Status
PP patented
Application Number
1394232 13971231
Continuity Type
y 1yp CON
Prior Application
Number 13287081
Filing Date 2011-11-01
(YYYY-MM-DD) o
Patent Number
8516188
Issue Date
2013-08-20

Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

Data of Record

Updated Data

Prior Application Status

patented
Application Number

13287081
Continuity T

ontinuity Type CON

Prior Application
Number 13032470
Filing Date 2011-02-32
(YYYY-MM-DD) e
Patent Number

8081536
Issue Date

2011-12-20

(YYYY-MM-DD)

Data of Record

Updated Data

Prior Application Status

patented
Application Number

13032470
Continuity Type

y 1yp CON

Prior Application

12955711
Number
Filing Date
(YYYY-MM-DD) 2010-11-29
Patent Number

7916574
Issue Date
(YYYY-MM-DD) 2011-03-29

Data of Record Updated Data
Prior Application Status
PP patented

Application Number

12955711
Continuity Type

y 1yp CON

Prior Application
Number 12629827
Filing Date 2009-12-02
(YYYY-MM-DD) B
Patent Number

7881150
Issue Date

2011-02-01

(YYYY-MM-DD)

|
Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

Data of Record

Updated Data

Prior Application Status

patented
Application Number

12629827
Continuity T

ontinuity Type CON

Prior Application
Number 12408652
Filing Date 2009-03-20
(YYYY-MM-DD) had
Patent Number

7636274
Issue Date

2009-12-22

(YYYY-MM-DD)

Data of Record

Updated Data

Prior Application Status

patented
Application Number

12408652
Continuity Type

y 1yp CON

Prior Application

11335875
Number
Filing Date
(YYYY-MM-DD) 2006-01-19
Patent Number

7532537
Issue Date
(YYYY-MM-DD) 2009-05-12

Data of Record Updated Data
Prior Application Status
PP pending

Application Number

11335875
Continuity T

ontinuity Type PRO

Prior Application
Number 60645087
Filing Date 2005-01-19
(YYYY-MM-DD) e
Patent Number
Issue Date

0001-01-01

(YYYY-MM-DD)

|
Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info

Doc Code: ADS.CORR

Foreign Priority Information

**If no data is shown, no data has been corrected**

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX) the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Data of Record

Updated Data

Application Number

Country

Filing Date

Access Code

Applicant Information

*¥*If no data is shown, no data has been corrected**
Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR to

have an assignment recorded by the Office.

Data of Record

Updated Data

Applicant Type

If applicant is the legal
representative, indicate the
authority to file the patent
application, the inventor is

Name of the Deceased or
Legally Incapacitated
Inventor

Applicant is an
Organization

Name

Organization Name

Address 1

Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info

Doc Code: ADS.CORR

Address 2

City,State/Province,Postal
Code

Country

Phone Number

Fax Number

Email Address

Assignee Information including Non-Applicant Assignee Information

*¥*If no data is shown, no data has been corrected**
Providing this information in the application data sheet does not substitute for compliance with any requirement of part 3 of Title 37 of
the CFR to have an assignment recorded in the Office

Data of Record

Updated Data

Order

Applicant is an
Organization

Name

Organization Name

Mailing Address

Address 1

Address 2

City,State/Province,Postal
Code

Country

Phone Number

Fax Number

Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

Email Address

Signature

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic entity (e.g., corporation
or association). If the applicant is two or more joint inventors, this form must be signed by a patent practitioner, all joint inventors who are
the applicant, or one or more joint inventor-applicants who have been given power of attorney (e.g., see USPTO Form PTO/AIA/81) on
behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature

/Jamie J. Zheng /

Registration Number

51167

First Name

Jamie J.

Last Name

Zheng

Corrected ADS 1.0
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Electronically filed January 21, 2020

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of:  Jefferey C. Solomon Confirmation No.: 7514

Serial No.: 16/695,020 Art Unit: 2139

Filed: November 25, 2019 Examiner: TBD

For: MEMORY MODULE WITH DATA  Attorney Docket No.: 129980-5023-US01
BUFFERING

MISCELLANEOUS COMMUNICATION

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Sir:

Applicants concurrently submit with this Communication a Supplemental Application
Data Sheet which has been updated to the extent:

Domestic Benefit/National Stage Information:

1. Correcting priority claim from 13/971,232 to 13/971,231

No other information on the Application Data Sheet has been changed or added.

Applicants respectfully request an updated filing receipt be mailed to Applicant.

The Commissioner is hereby authorized to charge any required fee(s) to Morgan, Lewis

& Bockius LLP Deposit Account No. 50-0310 (order no. 129980-5023-US01).

Respectfully submitted,

Date:  January 21, 2020 / Jamie J. Zheng / 51,167
Jamie J. Zheng (Reg. No.)
MORGAN, LEWIS & BOCKIUS LLP
1400 Page Mill Road

Palo Alto, CA 94304
(650) 843-4000

129980-5023-US01
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Electronic Acknowledgement Receipt

EFS ID: 38357157
Application Number: 16695020
International Application Number:
Confirmation Number: 7514

Title of Invention:

MEMORY MODULE WITH DATA BUFFERING

First Named Inventor/Applicant Name:

Customer Number:

79141

Filer:

Jamie Jie Zheng/S. Olivier

Filer Authorized By:

Jamie Jie Zheng

Attorney Docket Number:

129980-5023-US01

Receipt Date: 21-JAN-2020
Filing Date: 25-NOV-2019
Time Stamp: 18:03:02

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
151944
] Application Data Sheet to update/ CorrectedADS.pdf no 10
correct info
3fdce627e973871501994314e4632448ba0)
fo9e3
Warnings:
Petitioners
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Information:

100446
2 Miscellaneous Incoming Letter 129980_5023[}53: MIS_COMM no 1
. p 9760f915f2c4ea886cf28d5322cd55e00658|
Warnings:
Information:
Total Files Size (in bytes):| 252390

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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TAND
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o

UNITED STATES PATENT AND TRADEMARK OFFICGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: ggMMISSIONER FOR PATENTS

Alexanoc;{n'a, Virginia 22313-1450

WWW.USpto gOv

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/695,020 11/25/2019 Jefferey C. Solomon 129980-5023-US01
CONFIRMATION NO. 7514
79141 IMPROPER CFR REQUEST
Morgan, Lewis & Bockius LLP (PA)(J. Zheng)
1400 Page Mill Road IR LA TR
Palo Alto, CA 94304 000000TI2 135597

Date Mailed: 01/23/2020

RESPONSE TO REQUEST FOR CORRECTED FILING RECEIPT
Power of Attorney, Claims, Fees, System Limitations, and Miscellaneous

In response to your request for a corrected Filing Receipt, the Office is unable to comply with your request
because:

* The ADS submitted on 01/21/2020 was not properly marked up to show the desired changes. For information
being changed relative to the information already of record, additions must be shown with underlining, and
deletions must be shown with strike-through or brackets. See 37 CFR 1.76(c)(2)

In order to make changes to the information of record, an ADS must be properly signed and properly marked up
relative to the current information of record.
Proper signature: The ADS must be signed with a handwritten signature or proper S-signature by:

* A patent practitioner, with the practitioner's registration number accompanying the signature (e.g., immediately
below or adjacent to the signature), or

+ The applicant, if the applicant is an individual other than the inventor(s) and no power of attorney has been
appointed, or

« All of the inventors, if no other applicant has been established and no power of attorney has been appointed.

A proper S-signature consists of only letters and/or Arabic numerals, with appropriate spaces and commas,
periods, apostrophes, or hyphens for punctuation contained between a first single forward slash mark before, and
a second single forward slash mark after, the S-signature.

Proper markings: The ADS must identify the changes being made with underlining for insertions and
strike-through or brackets for text removed. No other markings or indications are acceptable. Where an ADS
providing corrected or updated information does not contain all of the sections of the ADS, the entire section in
which changes are being made must be included in the ADS. Information of record can generally be found on the
latest filing receipt.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/byemane/
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Electronically filed February 18, 2020

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicationof:  Jefferey C. Solomon Confirmation No.: 7514
Serial No.:  16/695,020 Art Unit: 2139
Filed: November 25, 2019 Examiner: TBD
For: MEMORY MODULE WITH Attorney Docket No:
DATA BUFFERING 129980-5023-US01

RESPONSE TO THE NOTICE TO FILE MISSING PARTS
OF NONPROVISIONAL APPLICATION

Mail Stop: MISSING PARTS
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:
In response to the Notice to File Missing Parts mailed December 16, 2019, enclosed
please find:

e aFee Transmittal Form setting forth the calculation for the statutory basic filing,
search and examination fees, together with the surcharge for late submission of
the statutory basic filing, search and examination fees due in this matter;

# acopy of the corrected ADS form submitted electronically on January 21, 2020,
via EFS, in which the correction of a typographical error in the priority claim is
properly marked up relative to the current information of record, and which is
properly signed by the undersigned patent practitioner; and

s acopy of the Notice to File Missing Parts.

Applicant respectfully requests that an updated filing receipt be mailed to
Applicant, A

129980-5023-US01
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February 16, 2020 was a Sunday and Monday February 17, 2020 was a Federal holiday,
this response is filed on time on February 18, 2020 pursuant to 37 CFR § 1.7.

The Commissioner is hereby authorized to charge any required fee(s) to Morgan, Lewis

& Bockius LLP Deposit Account No. 50-0310 (order no. 129980-5023-US01).

Respectfully submitted,

Date:  February 18, 2020 /Jamie J. Zheng/ 51,167
Jamie J. Zheng (Reg. No.)
MORGAN, LEWIS & BOCKIUS LLP
1400 Page Mill Road

Palo Alto, CA 94304
(650) 843-4000

125980-5023-US01

Petitioners
Ex. 1057, p. 120



UTILITY
PATENT APPLICATION
FEE TRANSMITTAL

{Only for new nonprovisional applications under 37 CFR § 1.53(b})

Attorney Docket No.

{1120980-5023-US01

First Inventor

Jefferey C. Solomon

Title

MEMORY MODULE WITH DATA
BUFFERING

Electronically

filed

February 18, 2020

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 223131450

BASIC FILING, SEARCH AND EXAMINATION FEES

Agpplication Type Filing Fees Search Fees Examination Fees Fees Paid ($)
Utility $ 300 $ 660 $ 780 $ 1720
EXCESS CLAIM FEES
Type No. Filed Less Extra Extra Rate ($) Fee ($)
Total Claims | 15 -20 0 $ 100 each 0
independent 1 -3 v $ 460 each 0
Surcharge for late filing fee 160
APPLICATION SIZE FEE {Specificationiand Drawings)
Total Shests Extra Shesis No. of each add’l 50 or fraction thereof | Fee (3}
80 x .75~ 100 0 /50 0 (round up to whoie no.) x $400 0
Sub Total 1880
Applicant qualifies for the 50% Reduction for Independent
Inventor, Nonprofit Organization or Small Business Concern
minus electronic filing discount of $75
TOTAL FILING FEE 1880

Please charge the total filing fee and any other additional fees to Morgan, Lewis & Bockius LLP Deposit Account 50-

Date:

February 18, 2020

0310 (order no. 128980-5023-US01).

Respectfully submitted,

! Jamie J. Zheng /

81,167

Jamie J. Zheng

MORGAN, LEWIS & BOCKIUS LLP
1400 Page Mill Road

Palo Alto, CA 94304

(650) 843-4000

(Reg. No.)
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Electronically filed February 18, 2020

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application oft  Jefferey C. Solomon Confirmation No.: 7514
Serial No.: 16/695,020 Art Unit 2139
Filed: November 25, 2019 Examiner: To be assigned
For: MEMORY MODULE WITH  Attorney Docket No.:

DATA BUFFERING 129980-5023-US01

STATEMENT UNDER 37 CER. B 37300

Commissioner for Patents
P.C. Box 1450
Alexandria, VA 22313-1450

Sir
KETLIST, INC,, a corporation, states that it is the assignee of the entire right, title

and interest in the patent application/patent identified above by virtue of an assignment from

the inventor(s) of the parent of the patent application/patent identified above.

The assignment was recorded in the United States Patent and Trademark Office on
July 17, 2006 at Reel 018104, Frame 0964, or for which a copy thereof is attached.

The undersigned is authorized to act on behalf of the assignee.

Date:  February 18, 2020 / Jamie 1. Zheng / 51,167
Jamie 1. Zheng {Reg. No.)
MORGAN, LEWIS & BOCKIUS Lip
1400 Page Mill Road
Palo Alto, CA 94304

(650 843-4000

129986-5023-US01
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Electronic Acknowledgement Receipt

EFSiD: 38357157
Application ﬁumber: 16695020
international Application Number:
Confirmation Number: 7514

Title of invention:

MEMORY MODULE WITH DATA BUFFERING

First Named Inventor/Applicant Name:

Customer Number: 79141
Filer: Jamie Jie Zheng/S. Olivier
Filer Authorized By: | Jamie Jie Zheng

Attorney Docket Number:

129980-5023-US01

Receipt Date: 21-JAN-2020
Filing Date: 25-NOV-2019
Time Stamp: 18:03:02

Application Type:

Utility under 35 USC 111{a)

Payment information:

Submitted with Payment no
File Listing:
Document A " File Size{Bytes)/ Multi Pages
[
Number ocument Description File Name Message Digest | Part/.zip] (ifappl)
151944
1 Application Data Sl"ieet to update/ CorrectedADS pdf o 10
correct info - N
:.‘c.‘;&h?eé?Sle"‘!‘aﬁj S2431 dadini4qutag
Warnings:
Petitioners
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Informatlon

100446
2 Miscellaneous Incoming Letter 129980-5023U:3; ~MIS, COMM no 1
B
Warnings:
Information:
Total Files Size (in hyms}% 252390

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. it serves as evidence of receipt similarto a
Post Card, as described in MPEP 503.

If a new appllcatlon is belng fi led and the application includes the necessary components for a filing date (see 37 CFR
1.53(b}-{d) and MPEP 506), a Filing Receipt (37 CFR 1.54)} will be issued in due course and the date shown on this
Acknowledgement Recelpt w:l| establish the filing date of the application.

Reation under 35 U8.C. 371

ifa tlmely submussuon to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EQ/903 indicating acceptance of the applicationasa
national stage submlssmn under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New Itarnationad Appli | with the USPTO a5 a Recelving Office.

if a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/R0O/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Electronically filed January 21, 2020

INTHEUNITED STATES PATENT AND TRADEMARK OFVICE

Application oft  Jefferey C. Solomon Confirmation No.: 7514

Serial No.: 16/693,020 ArtUnit: 2139

Filed: November 25, 2019 Examiner: TBD

For: MEMORY MODULE WITH DATA  Astorney Docket No.: 129980-5023-US01
BUFFERING

MISCELLANBOUS COMMUNICATION

Commissioner for Patents
PO Box 1450
Alexandria, VA 22313-1450

Sir:

Applicants concurrently submit with this Communication a Supplemental Application
Data Sheet which has been updated to the extent:

Domestic Benefit/National Stage Information:

1. Correcting priority claim from 13/971,232 to $3871.331

No other information on the Application Data Sheet has been changed or added.

Applicants respectfully request an updated filing receipt be mailed to Applicant.

The Commissioner is hereby authorized to charge any required fee(s) to Morgan, Lewis
& Bockius LLP Deposit Account No. 50-0310 (order no. 129980-5023-UU801).

Respecifully submiited,

Date:  January 21, 2020 / Jamie J. Zheng / 51,167
Jamie J. Zheng Reg. No.)
MORGAN, LEWIS & BOCKIUSLLP
1400 Page Mill Road
Palo Alto, CA 94304

{650) 843-4000

129980-5023-17S01
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Document Description: Application Data Sheet to update/correct info

Doc Code: ADS.CORR

CORRECTED ADS FORM

Application Number

16695020

Title of Invention

MEMORY MODULE WiTH DATA BUFFERING

inventor information

##1f no data is shown, no data has been corrected®*

Data of Record

Updated Dats

Qrcler Number

Name

Residence informaton

Rasidency

City

State

Country-of
Residence

Matling Addrass of lnventor

Address 1

Address 2

TRy State/Provingg,
Postal Code

VCountry

Corrected ADS 1.0
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Document Description: Application Data Sheet {o update/correct info

Doc Code: ADS.CORR

Application information

Data of Record

Updated Datw

Title of Invention

MEMORY MODULE WITH DATA BUFFERING

‘Attorney Docket
Number 129980-5023-US01

‘Entity Type

Regular Undiscounted

Domestic Benefit/National Stage Information

**f no data is shown, no data has been corrected®®

This section allows for the applicant to either claim benefit under 35 U.5.C. 119{e), 120, 121,365(c), or 386(c) or indicate National Stage
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required by 35 US.

C. 119(e) or 120, and 37 CFR 1.78{a).

""" Data of Record Wesatea Daia

Prior Application Status patented

Application Number 16695020

Continuity Type CON

prior Application 15857519

?ﬁﬁﬁﬁ@m 2017-12-28

Patent Number 10489314

E'S\?\?Y?rm-um 2019-11-26

Corrected ADS 1.0
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Document Description: Application Data Sheet to update/cosrect info

Doc Code: ADS.CORR

Data of Record

Ppdated Data

Prior Application Status

(YYYY-MM-DD)

patented
Application Number 15857519
Continuity Type CON
‘ ;ﬂc:rr‘g\eprplicaﬁon 14715486
fm P;K:_DD) 2015-05-18
Patent Number 9858215
Issue Date 2018-01-02

Data of Record

dated Data )

Prior Application Status

(YYYY-MM-DD}

patented

Application Number 11335875
Continuity Type

0 yiyp P
Prior Application .
Nurmber 11173175
Filing Date 3005-07-01
{YYYY-MM-DD} el
Patent Number 7989386

t 3

issue Date 2007-10-30

Data of Record Updated Data
Prior Application Status pending
Application Number 11173175
Continuity Type oo
;ﬂOmfbAgplication 60588244
f\;':l:\,%g/éli‘;e{)o) so0a0715 L
Patent Number
e 08 DATE T o T DR R e
(YYYY-MM-DD) 0001-01-01

Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info

Doc Code: ADS.CORR

Data of Record

tf:;id?atad Data

Prior Application Status

{YYYY-MM-DD)

patented
Application Number k
ppication Numpe 11173175
[Continuity T
;C()n inuity Type ap
Prior Application
Number 11075395
Filing Date
(YYYY-MM-DD) 2005-03-07
Patent Number
7286436
issue Dat
e oA 2007-10-23

Record

dated Data

Prior Application Status

Data of Record

pending

Application Numb

pplication Number 11075305
Continuity T

entinuity type PRO
Prior Application 5066
Number 60550668
Filing Date | T
(YYYY-MM-DD) 2004-03-05
Patent Number

Issue Date

(YYYY-MM-DD) 0001-01-01

Updated Data

Prior Application Status

(YYYY-MM-DD)

Corrected ADS 1.0

pending
Application Number

11075395
Continuity T
ontinuity Type oRO
Prior Application
Number 60575595
Filing Date 0
(YYYY-MM-DD} 2004-05-28
Patent Number
{ssue Date
N 0001-01-01
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Document Description: Application Data Sheet to update/correct info

Doc Code: ADS.CORR

Data of Record

Updated Data

Prior Application Status

pending
Application Number 11075395
Continuity Type PRO
Prior Application 60590038
Number
Filing Date
(YYYY-MM.DD) 2004-07-21
Patent Number
issue Date
(YYY-MN-DD) 0001-01-01

Data of Record

Updated Data

Prior Application Status

abandoned

icati ]
Application Number 14715486
Continuity T ‘

ontinuity Type CON

Prior Application
Number 13674232 13971231
Filing Date 1o Ty
(YYYY-MM-DD) 2013-08-20
Patent Number
A
(YYYY-MM-DD) 0001-01-01

Data of Record Updated Data
Prior Application Status
' PP patented
Application Number '
43974232 13971231
Continuity T
ontinuity Type CON
Prior Application _
Number 13287081
Filing Date 2011-11-01
{(YYYY-MM-DD) o
Patent Number
8516188
Issue Date 2013-08-20
(YYYY-MM-DD) el

Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info

Doc Code: ADS.CORR

Data of Record

Updated Dsta

patented
 Application Number 13387081
[Continuity Type CON

[Prior Application

{YYYY-MM-DD)

Number 13032470
Filing Date
(YYYY-MM-DD) 2011-02-22
Patent Number

8081536
Issue Date 2011-12-20

Data of Record

Updated Dats

Prior Application Status

rior Appc ~ |patented
Application Number 13032470
Continuity T

ontinuity Type CON
Prior Application
Number 12955711
Filing Date 5010 11-29
(YYYY-MM-DD) o
Patent Number 7916574
Issue Date
(YYYY-MM-DD) 2011-03-29

Data of Record

Upsdated Data

Prior Application Status

patented
Application Number,

12955711
Continuity T

ontinuity Type CON

Prior Application
Number 12629827
Filing Date
(YYYY-MM-DD) 2009-12-02
Patent Number

7881150
Issue Date 2011-02-01
{YYYY-MM-DD) e

Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info

Doc Code: ADS.CORR

Data of Record

Updated Date

Prior Application Status

patented
Application Number 12629827
Continuity Type con
Prior Application
Number 12408652
Filing Date T
(YYYY-MM-DD) 2009-03-20
Patent Number

7636274
issue Date
{YYYY-MM-DD) 2009-12-22

Data of Record

dated Data

Prior Application Status

{YYYY-MM-DD)

patented
T s I
Application Number 12408653
Continuity T
ontinuity Type CON
Prior Application 11335875
Number
Filing Date
(YYYY-MM-DD) 2006-01-19
Patent Number 2539537
Dat
Issue Date 2008-05-12

Data of Record

tndated Data

Prior Appl’icétion Status

Corrected ADS 1.0

pending
Application Number 11335875
Contnaity Type T
Zﬁ?;ii\;plication 60645087
?&@%ﬁj&_am 2005-01-19
Patent Number
| iﬁi@?&ﬁ_m) 0001-01-01
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Document Description: Application Data Sheet to update/correct info

Doc Code: ADS.CORR

Foreign Priority Information

*#if no data is shown, no data has been corrected**

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 US.C. 119(b} and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (FDX) the information will be used by the Office to

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Data of Record

Updated Data

Application Number

Country

Filing Date

Access Code

Applicant Information

**If no data is shown, no data has been correcied™®
Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR to

have an assignment recorded by the Office.

Data of Record

Applicant Type

if apphicant is the isgal
representative, indicate the
authority to file the patent
application, the inventor is

Nare uf the Deceasad or
Legally Incapacitated
inventor

Applicantisan
Organization

Nane

Lrganizstion Name

Aeldvass

Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info

Doc Code: ADS.CORR

Address 2

City,State/Province,Postal
Code

Country

Phone Number

Fax Numbsr

Emaif Aggress

Assignee Information including Non-Applicant Assignee information

*#if no data is shown, no data has been corrected®*
Providing this information in the application data sheet does not substitute for compliance with any requirement of part 3 of Title 37 of
the CFR to have an assignment recorded in the Office

Data of Record

Updater Data

Qrder

Applicant isan
Organization

MName

Organization Narmg

Mailing Address

Address 1

Address 2

City, State/Provinee, Pastal
Code

Country

Phone Number

Fax Numbwsy

Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

Email Address

Signature

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic entity (e.g., corporation
or association). If the applicant is two or more joint inventors, this form must be signed by a patent practitioner, all joint inventors who are
the applicant, or one or more joint inventor-applicants who have been given power of atiorney (e.g., see USPTO Form PTO/AIA/81) on
behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature Registration Number
/ Jamie J. Zheng / 51167

Fiest Nams LastName
Jamie J . Zheng

Corrected ADS 1.0
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} APPLICATION NUMRER i BILING D& 37({C) DATE } T RIRST NAMED ACFLICANT § ATTY. DOCKET NO/TITLE ]

16/695,020 1172512019 Jefferey C. Solomon 129980-5023-US01
CONFIRMATION NO. 7514 |
79141 FORMALITIES LETTER

0%

E"

Morgan, Lewis & Bockius LLP (PA)J. Zheng) , i SHI A SR '
1400 i il s B A

Date Mailed: 12/16/2019

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION
FILED UNDER 37 CFR 1.53(b}

Filing Date Granted
Hems Reguired: To Avold Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file ail

required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied
by the extension fee under the provisions of 37 CFR 1.136(a).

* The statutory basic filing fee is missing.
+ The application search fee must be submitted.
« The application examination fee must be submitted.
 Surcharge as set forth in 37 CFR 1.16(f) must be submitted.
The surcharge is due for any one of:
» late submission of the basic filing fee, search fee, or examination fee,
« fate submission of inventor's oath or declaration,
« filing an application that does not contain at least one claim on filing, or
= submission of an application filed by reference 1o a previously filed application.

The fee(s) required within TWO MONTHS from the date of this Notice to avoid abandonment is/are itemized
below. No entity status discount is in effect. If applicant is qualified for small entity status, a written assertion of
small entity status must be submitted to establish small entity status. (See 37 CFR 1.27). If applicant is qualified
for micro entity status, an acceptable Certification of Micro Entity Status must be submitted to establish micro
entity status. {(See 37 CFR 1.29 and forms PTO/SB/15A and 15B.)

* $ 300 basic filing fee.

«$ 160 surcharge.

+$ 660 search fes.

* § 760 examination fes.

« S0 previius inannlied pavment amount,

+$ 1880 TOTAL FEE BALANCE DUE.

page 10of 2
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Replies must be received in the USPTO within the set time period or must include a propar Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or ransmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/B2 and MPEP 512,

Replies should be mailed to:
Mail Siop Missing Parts
Commissioner for Patents

P.0O. Box 1450
Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice".
hitesfsporal uspla goviathenticale/AuthenticateUser ocatERE hind

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at hilpifwse naia.aoviebs.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Drata Management, Application Assistance Unit, at
(571) 272-4808 or (571) 272-4208 or 1-388-786-8101.

/afessehaye/

page 2 0f 2
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Modified PTO/AIA/S2B (07-12)

GENERAL POWER OF ATTORNEY BY APPLICANT
FOR UNITED STATES PATENT

T hereby revoke all previous powers of attorney given in the application referenced in the attached
transmittal letter (form PTO/ATA/E2A or equivalent).

I hereby appoint the practitioner associated with the following Customer Number

*

79141

as my/our atforney or agent, and to transact all business in the United States Patent and Trademark
Office in connection with the application referenced in the attached transmittal letter (form
PTO/ALA/82A or equivalent),

Please recognize or change the torrespondence address for the application referenced in the attached
transmittal letter to the address associated with the above-mentioned Customer Number.

I am the Applicant:

D Inventor or Joint Inventor

D Legal Representative of a Deceased or Legally Incapacitated Inventor

; Assignes or Person to Whom the Inventor is Under an Obligation to Assign

[:E Person Who Otherwise Shows Sufficient Proprietary Interest (¢.g., a petition under 37 CFR
1.46(b)(2) was granted in the application or is currently being filed in this document)

B 'SIGNAW of Applicant for Patent

Date: Janoary 9, 2013

Signature

Name / Gail Sassak?é:s—:’

Titi{ Mdmﬁ; and Chief Financial Officer

A
Company Netlist, inc.

Note: Signature - this form must be signed by the Applicant or a person authorized to act on behalf of Applicant,

Submit multiple forms for more than one signature
Total of forms are submitted.

Petitioners
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Electronic Patent Application Fee Transmittal

Application Number:

16695020

Filing Date:

25-Nov-2019

Title of Invention:

MEMORY MODULE WITH DATA BUFFERING

First Named Inventor/Applicant Name:

Jefferey C. Solomon

Filer:

Jamie Jie Zheng/S. Olivier

Attorney Docket Number:

129980-5023-US01

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sullaj-s'l';(tsa)l in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 300 300
UTILITY SEARCH FEE 1111 1 660 660
UTILITY EXAMINATION FEE 1311 1 760 760
Pages:
Claims:
Miscellaneous-Filing:
LATE FILING FEE FOR OATH OR DECLARATION 1051 1 160 160
Petition:
Petitioners
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Description Fee Code Quantity Amount Suz-:;(t;)l in
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1880
Petitioners
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Electronic Acknowledgement Receipt

EFS ID: 38620957
Application Number: 16695020
International Application Number:
Confirmation Number: 7514

Title of Invention:

MEMORY MODULE WITH DATA BUFFERING

First Named Inventor/Applicant Name:

Jefferey C. Solomon

Customer Number:

79141

Filer:

Jamie Jie Zheng/S. Olivier

Filer Authorized By:

Jamie Jie Zheng

Attorney Docket Number:

129980-5023-US01

Receipt Date: 18-FEB-2020
Filing Date: 25-NOV-2019
Time Stamp: 18:54:34

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1880

RAM confirmation Number

E20202H155101891

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Petitioners
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File Listing:
Document s . File Size(Bytes Multi Pages
u Document Description File Name ile Size( y ) " I. . 9
Number Message Digest | Part/.zip| (ifappl.)
898389
] 129980-5023US01_Response_H yes 20
EEpdf 317aafaS0f6ca3eb1694574584349bc0a9d ]
ebS0
Multipart Description/PDF files in .zip description
Document Description Start End
Applicant Response to Pre-Exam Formalities Notice 1 2
Fee Worksheet (SB06) 3 3
Miscellaneous Incoming Letter 4 18
Assignee showing of ownership per 37 CFR 3.73 19 19
Power of Attorney 20 20
Warnings:
Information:
37171
2 Fee Worksheet (SB06) fee-info.pdf no 2
88ef27f7ac522d 1ea5d73e6eb127541aba9
06dfo
Warnings:
Information:
Total Files Size (in bytes){ 935560
Petitioners

Ex. 1057, p. 142



This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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TAND
G

o

UNITED STATES PATENT AND TRADEMARK OFFICGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: (};(C‘)MMISSIONER FOR PATENTS

ox 145

ﬁﬂg;:g,g\;ligma 22313-1450
[ APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/695,020 11/25/2019 Jefferey C. Solomon 129980-5023-US01
CONFIRMATION NO. 7514
79141 POA ACCEPTANCE LETTER
Morgan, Lewis & Bockius LLP (PA)(J. Zheng)

1400 Page Mill Road

1400 g i Foa R

Date Mailed: 02/21/2020

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 02/18/2020.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/mteklemichael/

page 1 of 1
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TAND
G

o

UNITED STATES PATENT AND TRADEMARK OFFICGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: ggMMISSIONER FOR PATENTS

Alexanoc;{n'a, Virginia 22313-1450

WWW.USpto gOv

APPLICATION I FILING or GRP ART I I I |
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO [TOT CLAIMS|IND CLAIMS
16/695,020 11/25/2019 2139 1880 129980-5023-US01 15 1
CONFIRMATION NO. 7514
79141 UPDATED FILING RECEIPT
Morgan, Lewis & Bockius LLP (PA)(J. Zhen
1400 Paga Mill Foag e nend O L A

Palo Alto, CA 94304
Date Mailed: 02/21/2020

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Jefferey C. Solomon, Irvine, CA;
Jayesh R. Bhakta, Cerritos, CA;
Applicant(s)
Netlist, Inc., Irvine, CA;

Power of Attorney: The patent practitioners associated with Customer Number 79141

Domestic Priority data as claimed by applicant
This application is a CON of 15/857,519 12/28/2017 PAT 10489314
which is a CON of 14/715,486 05/18/2015 PAT 9858215
which is a CON of 13/971,232 08/20/2013 ABN
which is a CON of 13/287,081 11/01/2011 PAT 8516188
which is a CON of 13/032,470 02/22/2011 PAT 8081536
which is a CON of 12/955,711 11/29/2010 PAT 7916574
which is a CON of 12/629,827 12/02/2009 PAT 7881150
which is a CON of 12/408,652 03/20/2009 PAT 7636274
which is a CON of 11/335,875 01/19/2006 PAT 7532537
which claims benefit of 60/645,087 01/19/2005
and is a CIP of 11/173,175 07/01/2005 PAT 7289386
which claims benefit of 60/588,244 07/15/2004
and is a CIP of 11/075,395 03/07/2005 PAT 7286436
which claims benefit of 60/550,668 03/05/2004
and claims benefit of 60/575,595 05/28/2004
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and claims benefit of 60/590,038 07/21/2004

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see hitp://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 12/13/2019

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/695,020

Projected Publication Date: 05/28/2020

Non-Publication Request: No

Early Publication Request: No

Title

MEMORY MODULE WITH DATA BUFFERING
Preliminary Class
711
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.
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Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www .stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFICGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: ggMMISSIONER FOR PATENTS

Alexanoc;{n'a, Virginia 22313-1450

WWW.USpto gOv

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
16/695,020 11/25/2019 2139 1880 129980-5023-US01 15 1
CONFIRMATION NO. 7514
79141 CORRECTED FILING RECEIPT
Morgan, Lewis & Bockius LLP (PA)(J. Zhen
1400 Page Mil Road A o AR AR ECRIOR A R

Palo Alto, CA 94304
Date Mailed: 02/25/2020

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Jefferey C. Solomon, Irvine, CA;
Jayesh R. Bhakta, Cerritos, CA;
Applicant(s)
Netlist, Inc., Irvine, CA;

Power of Attorney: The patent practitioners associated with Customer Number 79141

Domestic Priority data as claimed by applicant
This application is a CON of 15/857,519 12/28/2017 PAT 10489314
which is a CON of 14/715,486 05/18/2015 PAT 9858215
which is a CON of 13/971,232 08/20/2013 ABN
which is a CON of 13/287,081 11/01/2011 PAT 8516188
which is a CON of 13/032,470 02/22/2011 PAT 8081536
which is a CON of 12/955,711 11/29/2010 PAT 7916574
which is a CON of 12/629,827 12/02/2009 PAT 7881150
which is a CON of 12/408,652 03/20/2009 PAT 7636274
which is a CON of 11/335,875 01/19/2006 PAT 7532537
which claims benefit of 60/645,087 01/19/2005
and is a CIP of 11/173,175 07/01/2005 PAT 7289386
which claims benefit of 60/588,244 07/15/2004
and is a CIP of 11/075,395 03/07/2005 PAT 7286436
which claims benefit of 60/550,668 03/05/2004
and claims benefit of 60/575,595 05/28/2004
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and claims benefit of 60/590,038 07/21/2004

and said 14/715,486 05/18/2015

is a CON of 13/971,231 08/20/2013 PAT 9037774
which is a CON of 13/287,081 11/01/2011 PAT 8516188
which is a CON of 13/032,470 02/22/2011 PAT 8081536
which is a CON of 12/955,711 11/29/2010 PAT 7916574
which is a CON of 12/629,827 12/02/2009 PAT 7881150
which is a CON of 12/408,652 03/20/2009 PAT 7636274
which is a CON of 11/335,875 01/19/2006 PAT 7532537
which claims benefit of 60/645,087 01/19/2005

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 12/13/2019

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/695,020

Projected Publication Date: 06/04/2020
Non-Publication Request: No

Early Publication Request: No
Title

MEMORY MODULE WITH DATA BUFFERING
Preliminary Class
711
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.
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Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

page 3 of 4

Petitioners
Ex. 1057, p. 151



NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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Electronically filed March 9, 2020

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of:  Jefferey C. Solomon Confirmation No.: 7514

Serial No.: 16/695,020 Art Unit: 2133

Filed: November 25, 2019 Examiner:  Ruiz, Jared lan

For: MEMORY MODULE WITH DATA  Attorney Docket No.: 129980-5023-US01
BUFFERING

MISCELLANEOUS COMMUNICATION

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Sir:

Applicants concurrently submit with this Communication a Corrected Application Data
Sheet which has been updated to the extent:

Domestic Benefit/National Stage Information:

1. Correcting priority claim from 13/971,232 to 13/971,231

No other information on the Application Data Sheet has been changed or added.

Applicants respectfully request an updated filing receipt be mailed to Applicant.

The Commissioner is hereby authorized to charge any required fee(s) to Morgan, Lewis

& Bockius LLP Deposit Account No. 50-0310 (order no. 129980-5023-US01).

Respectfully submitted,

Date:  March 9, 2020 / Jamie J. Zheng / 51,167
Jamie J. Zheng (Reg. No.)
MORGAN, LEWIS & BOCKIUS LLP
1400 Page Mill Road

Palo Alto, CA 94304
(650) 843-4000

129980-5023-US01
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CORRECTED ADS PTO/AIA/14 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032

16/695,020 Page 1 0of 10
! 9 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 129980-5023-US01

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention MEMORY MODULE WITH DATA BUFFERING

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor 1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Jefferey C. Solomon

Residence Information (Select One) (® US Residency (O Non US Residency () Active US Military Service

City | Irvine | State/Province | CA | Country of Residencé | us

Mailing Address of Inventor:

Address 1 16 Silver Fir

Address 2

City Irvine ’ State/Province | CA

Postal Code 92604 | Countryi us

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Jayesh R. Bhakta

Residence Information (Select One) (@) US Residency (O Non US Residency (0 Active US Military Service

City | Cerritos | State/Province | CA | Country of Residencé | us

Mailing Address of Inventor:

Address 1 12220 Rose Street

Address 2

City Cerritos ‘ State/Province CA
Postal Code | 90703 | Countryi us

All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

EFS Web 2.2.13
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PTO/AIA/14 (02-18)

CORRECTED ADS Approved for use through 11/30/2020. OMB 0651-0032
16/695,020 Page 2 0f 10 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 129980-5023-US01
Application Number

Application Data Sheet 37 CFR 1.76

Title of Invention MEMORY MODULE WITH DATA BUFFERING

[] An Address is being provided for the correspondence Information of this application.

Customer Number 79141
Email Address

Application Information:

Title of the Invention MEMORY MODULE WITH DATA BUFFERING

Attorney Docket Number| 129980-5023-US01 Small Entity Status Claimed [ ]
Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 23 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country
filed application

Publication Information:
[[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

] 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: (® Customer Number ’ (O Us Patent Practitioner | (O Limited Recognition (37 CFR 11.9)

Customer Number 79141

EFS Web 2.2.13
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CORRECTED ADS
16/695,020 Page 3 of 10

PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

. . Attorney Docket Number | 129980-5023-US01
Application Data Sheet 37 CFR 1.76 —
Application Number
Title of Invention MEMORY MODULE WITH DATA BUFFERING
Domestic Benefit/National Stage Information:
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.
When referring to the current application, please leave the “Application Number” field blank.
Prior Application Status | Pending
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
Continuation of 15/857519 2017-12-28
Prior Application Status | Patented
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
15/857519 Continuation of 14/715486 2015-05-18 9858215 2018-01-02
Prior Application Status| Patented |
Application . Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
14/715486 Continuation of 43874232 13/971231 | 2013-08-20 9037774 2019-05-19
Prior Application Status| Patented |
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
13/9712321, Continuation of 13/287081 2011-11-01 8516188 2013-08-20
Prior Application Status| Patented |
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
13/287081 Continuation of 13/032470 2011-02-22 8081536 2011-12-20
Prior Application Status| Patented |
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
13/032470 Continuation of 12/955711 2010-11-29 7916574 2011-03-29
Prior Application Status| Patented |
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
12/955711 Continuation of 12/629827 2009-12-02 7881150 2011-02-01
Prior Application Status| Patented |
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
12/629827 Continuation of 12/408652 2009-03-20 7636274 2009-12-22
Prior Application Status| Patented |
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
12/408652 Continuation of 11/335875 2006-01-19 7532537 2009-05-12
EFS Web 2.2.13
Petitioners
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CORRECTED ADS
16/695,020 Page 4 of 10

PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

129980-5023-US01

Application Number

Title of Invention

MEMORY MODULE WITH DATA BUFFERING

Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
11/335875 Claims benefit of provisional 60/645087 2005-01-19
Prior Application Status | Patented
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
11/335875 Continuation in part of 11173175 2005-07-01 7289386 2007-10-30
Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
11173175 Claims benefit of provisional 60/588244 2004-07-15
Prior Application Status | Patented
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
11173175 Continuation in part of 11/075395 2005-03-07 7286436 2007-10-23
Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
11/075395 Claims benefit of provisional 60/550668 2004-03-05

Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
11/075395 Claims benefit of provisional 60/575595 2004-05-28
Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
11/075395 Claims benefit of provisional 60/590038 2004-07-21
Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.
Foreign Priority Information:
EFS Web 2.2.13
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PTO/AIA/14 (02-18)
CORRECTED ADS
16/695,020 Page 5 of 10 Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 129980-5023-US01

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention MEMORY MODULE WITH DATA BUFFERING

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)‘ the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Application Number Countryi Filing Date (YYYY-MM-DD) Access Code' (if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the
Add button.

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16,2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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PTO/AIA/14 (02-18)
CORRECTED ADS Approved for use through 11/30/2020. OMB 0651-0032
16/695,020 Page 6 of 10 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 129980-5023-US01

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention MEMORY MODULE WITH DATA BUFFERING

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)
1.

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[]1 application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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16/695,020 Page 7 of 10 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Attorney Docket Number | 129980-5023-US01

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention MEMORY MODULE WITH DATA BUFFERING

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

(® Assignee (O Legal Representative under 35 U.S.C. 117 (O Joint Inventor

O Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name

Netlist, Inc.

Mailing Address Information For Applicant:

Address 1 175 Technology

Address 2 Suite 150

City Irvine State/Province CA
Country ‘ us Postal Code 92618
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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. . Attorney Docket Number | 129980-5023-US01
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention MEMORY MODULE WITH DATA BUFFERING

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application

publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. [l

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Countryi Postal Code

Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).
This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Si t Dat -MM-DD
ignature | ) Zheng/ ate (YYYY )| March 9, 2020

First Name | Jamie J. Last Name | Zheng Registration Number | 51167

Additional Signature may be generated within this form by selecting the Add button.
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Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

. . Attorney Docket Number
Application Data Sheet 37 CFR 1.76

129980-5023-US01

Application Number

Title of Invention MEMORY MODULE WITH DATA BUFFERING

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1 Theinformation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) and the Privacy
Act (5 US.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

3 Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C.
552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

6.  Arecordin this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.S.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8.  Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C.
122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9.  Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential violation of law or regulation.
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Electronic Acknowledgement Receipt

EFS ID: 38813747
Application Number: 16695020
International Application Number:
Confirmation Number: 7514

Title of Invention:

MEMORY MODULE WITH DATA BUFFERING

First Named Inventor/Applicant Name:

Jefferey C. Solomon

Customer Number:

79141

Filer:

Jamie Jie Zheng/S. Olivier

Filer Authorized By:

Jamie Jie Zheng

Attorney Docket Number:

129980-5023-US01

Receipt Date: 09-MAR-2020
Filing Date: 25-NOV-2019
Time Stamp: 20:16:59

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
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Multipart Description/PDF files in .zip description
Document Description Start End
Miscellaneous Incoming Letter 1 1
Application Data Sheet 2 1
Warnings:
Information:
Total Files Size (in bytes):| 852860

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 145

Alexandria, Virginia 22313-1450

WWW.USDto,gov

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
16/695,020 11/25/2019 2133 1880 129980-5023-US01 15 1
CONFIRMATION NO. 7514
79141 CORRECTED FILING RECEIPT
Morgan, Lewis & Bockius LLP (PA)(J. Zhen
1400 Page Mil Road A 9 AR ORI 0 A T R oo

Palo Alto, CA 94304
Date Mailed: 03/12/2020

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Jefferey C. Solomon, Irvine, CA;
Jayesh R. Bhakta, Cerritos, CA;
Applicant(s)
Netlist, Inc., Irvine, CA;

Power of Attorney: The patent practitioners associated with Customer Number 79141

Domestic Priority data as claimed by applicant
This application is a CON of 15/857,519 12/28/2017 PAT 10489314
which is a CON of 14/715,486 05/18/2015 PAT 9858215
which is a CON of 13/971,231 08/20/2013 PAT 9037774
which is a CON of 13/287,081 11/01/2011 PAT 8516188
which is a CON of 13/032,470 02/22/2011 PAT 8081536
which is a CON of 12/955,711 11/29/2010 PAT 7916574
which is a CON of 12/629,827 12/02/2009 PAT 7881150
which is a CON of 12/408,652 03/20/2009 PAT 7636274
which is a CON of 11/335,875 01/19/2006 PAT 7532537
which claims benefit of 60/645,087 01/19/2005
and is a CIP of 11/173,175 07/01/2005 PAT 7289386
which claims benefit of 60/588,244 07/15/2004
and is a CIP of 11/075,395 03/07/2005 PAT 7286436
which claims benefit of 60/550,668 03/05/2004
and claims benefit of 60/575,595 05/28/2004
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and claims benefit of 60/590,038 07/21/2004

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see hitp://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 12/13/2019

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/695,020

Projected Publication Date: 06/18/2020

Non-Publication Request: No

Early Publication Request: No

Title

MEMORY MODULE WITH DATA BUFFERING
Preliminary Class
711
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.
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Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www .stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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UnNiTED StaTES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: g((‘\)l\gMIISASi{]ONER FOR PATENTS

0. Bo:

X

Alexandria, Virginia 22313-1450
WWW.USPto.gov

I APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
16/695,020 11/25/2019 Tefferey C. Solomon 129980-5023-US01
CONFIRMATION NO. 7514
79141 PUBLICATION NOTICE
Morgan, Lewis & Bockius LLP (PA)(J. Zheng)
1400 Page Mil Road O L

Palo Alto, CA 94304

Title:MEMORY MODULE WITH DATA BUFFERING

Publication No.US-2020-0192834-A1
Publication Date:06/18/2020

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http:/www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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U.S.PATENT DOCUMENTS
Examiner | Cite Document Number Publication Date Name of Patentee or Applicant WE:%;&?:&&TE;;?: or
Initials No.! Number - Kind Code? YYYY-MM-DD of Cited Document Relevant Figures Apiear
1. 4,218,740 1980-08-19 | MOTOROLA INC
2. 4,249,253 1981-02-03 | Gentili et al.
3. 4,368,515 1983-01-11 | Nielsen
4. 4,392,212 1983-07-05 | Miyasaka et al.
5. 4,571,676 1986-02-18 | Mantellina et al.
6. 4,592,011 1986-05-27 | Mantellina et al.
7. 4,633,429 1986-12-30 | Lewandowski et al.
8. 4,670,748 1987-06-02 | Williams
9. Mitsubishi Denki
4,706,214 1987-11-10 | Kabushiki Kaisha
10. 4,739,473 1988-04-19 | Ng
11. 4,866,603 1989-09-02 | Chiba
12. 4,958,322 1990-09-18 | Kosugi et al.
13. 4,961,172 1990-10-02 | Shubat et al.
14. 4,961,204 1990-10-02 | Hitachi Ltd
15. 4,980,850 1990-12-25 | Morgan
16. 5,060,188 1991-10-22 | Zulian et al.
17. 5,247,643 1993-09-21 | Shottan
18. 5,272,664 1993-12-21 | Silicon Graphics Inc
1. 5,313,624 1994-05-17 | Harriman
20. 5,345,412 1994-09-06 | Shiratsuchi
21. 5,357,478 1994-10-18 | Kikuda et al
22. 5,388,072 1995-02-07 | IBM
23. 5,388,240 1995-02-01 | IBM Corporation
24. 5,392,252 1995-02-21 | Visi Technology Inc
25. 5,426,753 1995-06-20 | Moon
26. 5,463,590 1995-10-31 | Watanabe
27. 5,483,497 1996-01-09 | Mochizuki et al.
28. 5,485,589 1996-01-16 | Dell Usa Lp
29. 5,495,435 1996-02-27 | Sugahara
30. 5,513,135 1996-04-30 | Dell et al.
Examiner Date
Signature Considered
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3L 5,532,954 1996-07-02 | Bechtolsheim et al.
32. 5,537,584 1996-07-16 | Miyai et al.

33. 5,541,448 1996-07-30 | Carpenter

34. 5,559,970 1996-09-24 | Sharma

35. 5,572,691 1996-11-05 | Koudmani

36. 5,581,498 1996-12-03 | Ludwig et al.

37. 5,590,071 1996-12-31 | Kolor et al.

38. 5,602,999 1997-02-11 | Hyatt; Gilbert P.

39. 5,617,559 1997-04-01 | Le et al.

40. 5,630,096 1997-05-13 | Zuravleff

41. Samsung Electronics Co

5,638,534 1997-06-10 | Ltd

42. 5,649,159 1997-07-15 | Le et al.

43. 5,655,153 1997-08-05 | EMC CORP

44. 5,699,542 1997-12-16 | Mehta et al.

45. 5,702,984 1997-12-30 | Bertin et al.

46. 5,703,826 1997-12-30 | Hush et al.

47. 5,717,851 1998-02-10 | Yishay et al.

48. 5,724,604 1998-03-03 | Moyer

49. 5,729,716 1998-05-17 | Lee et al.

50. 5,745,914 1998-04-28 | Connolly et al.

51 5,764,590 1998-06-09 | Mitsubishi Electric Corp

52. 5,784,705 | 1998-07-21 | Leung, Wingyu

53. 5,802,395 1998-09-01 | Connolly et al.

54. 5,802,541 1998-09-01 | Reed

55. 5,805,520 1998-09-08 | Anglada et al.

56. 5,822,251 1998-10-13 | Bruce et al.

57. 5,905,401 1999-05-18 | Sher

58. 5,909,388 1999-06-01 | Siemens Ag

59. 5,926,827 1999-07-20 | Dell et al.

60. 5,926,839 1999-07-20 | IBM

61. 5,953,215 1999-09-14 | Karabatsos, Chris

62. 5,953,280 1999-09-14 | Matsui

63. 5,958,025 1999-09-28 | Nippon Electric Co
Examiner Date
Signature Considered

Petitioners
Ex. 1057, p. 172



INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Substitute for Form 1449-PTO

Electronically filed January 8, 2021

Application Number

16/695,020

Filing Date

November 25, 2019

First Named Inventor

Jefferey C. Solomon

Art Unit

2139

Examiner Name

TBD

Sheet | | of | 47 Attorney Docket Number | 729980-5023-US01
64. 5,959,930 1999-09-28 | Sakurai
65. 5,963,464 1999-10-05 | Dell et al.
66. 5,966,736 1999-10-12 | Gittinger et al.
67. 5,973,392 1999-10-26 | Senba et al.
68. 5,974,493 1999-10-26 | Mitsubishi Electric Corp
69. 6,011,710 2000-01-04 | Wiggers
70. 6,018,787 2000-01-25 | Ip
71. 6,044,032 2000-03-28 | Li
72. 6,061,754 2000-05-09 | Cepulis
73. 6,070,217 2000-05-30 | Connolly et al.
74. 6,070,227 2000-05-30 | Rokicki
75. 6,097,652 2000-08-01 | Roh
76. 6,108,745 2000-08-22 | Gupta et al.
77. 6,115,278 2000-09-05 | Deneroff et al.
78. 6,134,638 2000-10-17 | Olarig et al.
79. 6,141,245 2000-10-31 | Bertin
80. 6,151,271 2000-11-21 | Lee
1. 6,154,418 2000-11-28 | Li
82. 6,154,419 2000-11-28 | Shakkarwar
83. 6,173,357 2011-01-09 | Ju
84. 6,185,654 2001-02-06 | Van Doren
85. 6,188,641 2001-02-13 | Uchida
86. 6,205,516 2001-03-20 | Usami
87. 6,209,074 2001-03-27 | Dell et al.
88. 6,223,650 2001-05-15 | Johnson
89. 6,226,709 2001-05-01 | Goodwin et al.
90. 6,226,736 2001-05-01 | Niot
9L 6,233,650 2001-05-15 | Johnson et al.
92. 6,247,088 2001-06-12 | Seo et al.
93. 6,260,127 2001-07-10 | Olarig et al.
94. 6,262,938 2001-07-17 | Lee
95. 6,317,352 2001-11-13 | Halbert et al.
96. 6,349,051 2002-02-19 | Micron Technology Inc
97. 6,381,140 2002-04-30 | Liao, Sheng-Chi
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9s. 6,400,637 2002-06-04 | Akamatsu et al.
99. 6,408,356 2002-06-18 | Dell
100. 6,414,868 2002-07-02 | Wong et al.

101. 6,415,374 2002-07-02 | Faue et al.
102. 6,438,062 2002-08-20 | Karabatsos
103. 6,438,062 2002-08-20 | Curtis
104. 6,446,158 2002-09-03 | Karabatsos
105. 6,446,184 2002-09-03 | Dell et al.
106. 6,453,381 2002-09-17 | Yuan et al.
107. 6,470,417 2002-10-22 | Kolor et al.
108. 6,480,439 2002-11-12 | Tokutome et al.
10s. 6,487,102 2002-11-26 | Halbert et al.
110. 6,502,161 2002-12-31 | Perego et al.
111 6,518,794 2003-02-11 | Coteus et al.
112. 6,526,473 2003-02-25 | Kim
113. 6,530,007 2003-03-04 | Olarig et al.
114. 6,530,033 2003-03-04 | Raynham et al.
11s. 6,546,476 2003-04-08 | Gillingham
116. 6,553,449 2003-04-22 | Dodd et al.
117. 6,553,450 2003-04-22 | Dodd et al.
118. 6,618,320 2003-09-09 | Hasegawa et al.
11s. 6,618,791 2003-09-09 | Dodd et al.
120. 6,621,496 2003-09-16 | Ryan
121. 6,625,081 2003-09-23 | Roohparvar et al.
122. 6,625,687 2003-09-23 | Halbert et al.
123. 6,636,446 2003-10-21 | Lee
124. 6,636,935 2003-10-21 | Ware et al.
125. 6,646,949 2003-11-11 | Ellis et al.
126. 6,658,509 2003-12-02 | Bonella et al.
127. 6,674,684 2004-01-06 | Shen
128. 6,681,301 2004-01-20 | Mehta et al.
129. 6,683,372 2004-01-27 | Wong et al.
130. 6,697,888 2004-02-24 | Halbert et al.
131 6,704,910 2004-03-09 | Hong
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132. 6,705,877 2004-03-16 | Li et al.
133. 6,717,855 2004-04-06 | Underwood
134. 6,717,885 2004-04-06 | Lai
135. 6,721,843 2004-04-13 | Lexar Media Inc
136. 6,721,860 2004-04-13 | Klein
137. 6,738,880 2004-05-18 | Lai et al.
138. 6,742,098 2004-05-25 | Halbert et al.
139. 6,747,887 2004-06-08 | Halbert et al.
140. 6,754,797 2004-06-22 | Wu et al.
141. 6,785,189 2004-08-31 | Jacobs et al.
142. 6,788,592 2004-09-07 | Nakata et al.
143. 6,807,125 2004-10-19 | Coteus et al.
144. 6,807,650 2004-10-19 | Lamb et al.
145. 6,813,196 2004-11-02 | Park et al.
146. 6,832,284 2004-12-14 | Perego et al.
147. 6,832,303 2004-12-14 | Tanaka
148. 6,834,014 2004-12-21 | Yoo et al.
149. 6,854,042 2005-02-08 | Karabatsos
150. 6,880,094 2005-04-12 | LaBerge
151. 6,889,304 2005-05-03 | Perego et al.
152. 6,912,615 2005-06-28 | Nicolai
153. 6,912,628 2005-06-28 | Wicki et al.
154. 6,925,028 2005-08-02 | Hosokawa et al.
155. 6,944,694 2005-09-13 | Pax
156. 6,948,084 2005-09-20 | Manapat et al
157. 6,950,366 2005-09-27 | Lapidus et al.
158. 6,954,281 2005-10-11 | Fukuda et al
159. 6,961,281 2005-11-01 | Wong et al.
160. 6,981,089 2005-12-27 | Dodd et al.
161. 6,982,892 2006-01-03 | Lee et al.
162. 6,982,893 2006-01-03 | Jakobs
163. 6,990,043 2006-01-24 | Kuroda et al.
164. 6,996,686 2006-02-07 | Doblar et al.
165. 7,007,130 2006-02-28 | Holman
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166. 7,007,175 2006-02-28 | Chang et al.
167. 7,024,518 2006-04-04 | Halbert et al.
168. 7,046,538 2006-05-16 | Kinsley et al.
169. 7,047,361 2006-05-16 | Phison Electronics Corp
170. 7,054,179 2006-05-30 | Cogdill et al.
171. 7,065,626 2006-06-20 | Schumacher et al.
172. 7,072,231 2006-07-04 | Pax
173. 7,073,041 2006-07-04 | Dwyer et al.
174. 7,078,793 2006-07-18 | Ruckerbauer et al.
17s. 7,093,066 2006-08-15 | Klein
176. 7,120,727 2006-10-10 | Lee et al.
177. 7,124,260 2006-10-17 | LaBerge et al.
178. 7,127,584 2006-10-24 | Thompson et al.
179. 7,130,308 2006-10-31 | Haddock et al.
180. 7,130,952 2006-10-31 | Nanki et al.
181. 7,133,960 2006-11-07 | Thompson et al.
182. 7,133,972 2006-11-07 | Jeddeloh
183. 7,142,461 2006-11-28 | Janzen
184. 7,149,841 2006-12-12 | LaBerge
185. 7,167,967 2007-01-23 | Bungo et al.
186. 7,181,591 2007-02-20 | Tsai
187. 7,191,302 2007-03-13 | Usami
188. 7,200,021 2007-04-03 | Raghuram
189. 7,225,303 2007-05-29 | Choi
190. 7,227,910 2007-06-05 | Lipka
191 7,254,036 2007-08-07 | Pauley et al.
192. 7,266,639 2007-09-04 | Raghuram
193. 7,272,709 2007-09-18 | Zitlaw et al.
194. 7,281,079 2007-10-09 | Bains et al.
195. 7,286,436 2007-10-23 | Bhakta et al.
196. 7,289,386 2007-10-30 | Bhakta et al.
197. 7,334,150 | 2008-02-19 | Ruckerbauer et al.
198. 7,346,750 2008-03-18 | Ishikawa
199. 7,356,639 2008-04-08 | Perego et al.
Examiner Date
Signature Considered

Petitioners

Ex. 1057, p. 176



INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Electronically filed January 8, 2021

Application Number

16/695,020

Filing Date

November 25, 2019

First Named Inventor

Jefferey C. Solomon

Substitute for Form 1449-PTO Art Unit 2139
Examiner Name TBD
Sheet | | of | 47 Attorney Docket Number | 729980-5023-US01
200. 7,370,238 2008-05-06 | Billick et al.
201. 7,379,361 2008-05-27 | Co et al.
202. 7,437,591 2008-10-14 | Wong
203. 7,461,182 2008-12-02 | Fukushima et al.
204. 7,464,225 2008-12-09 | Tsern
205. 7,471,538 2008-12-30 | Hofstra
206. 7,532,537 2009-05-12 | Solomon et al.
207. 7,619,912 2009-11-17 | Bhakta et al.
208. 7,636,274 2009-12-22 | Solomon et al.
209. 7,864,627 2011-01-04 | Bhakta et al.
210. 7,865,674 2011-01-04 | Gower et al.
211. 7,881,150 2011-02-01 | Solomon et al.
212. 7,916,574 2011-03-29 | Solomon et al.
213. 8,001,434 2011-08-16 | Lee et al.
214. 8,089,795 2012-01-03 | Rajan
215. 8,130,560 2012-03-06 | Rajan
216. 8,189,328 2012-05-29 | Kanapathippillai
217. 8,233,303 2012-07-31 | Best
218. 8,250,295 2012-08-21 | Amidi et al.
219. 8,417,870 2013-04-09 | Lee et al.
220. 8,516,185 2013-08-20 | Lee et al.
221 8,516,188 2013-08-20 | Solomon et al.
222. 8,756,364 2014-06-17 | Bhakta et al.
223. 8,856,464 2014-10-07 | Karamcheti
224. 9,606,907 2017-03-28 | Lee et al.
225. 20010003198 2001-06-07 | Wu
226. 20010008006 2001-07-12 | Klein
227. 20010050857 2001-12-13 | Keeth et al.
228. 20010052057 2001-12-13 | Lai
229. 20020048195 2002-04-01 | Klein, Dean A.
230. 20020088633 2002-07-11 | Kong et al.
231. 20020112119 2002-08-15 | Halbert et al.
232. 20030063514 2003-04-03 | Faue
233. 20030070052 2003-04-01 | Lai, Jiin
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234. 20030090359 2003-05-15 | Ok

235. 20030090879 2003-05-15 | Doblar et al.

236. 20030191995 2003-10-09 | Abrosimov et al.

237. 20030210575 2003-11-13 | Seo et al.

238. 20040000708 2004-01-01 | Rapport et al.

239. 20040037158 2004-02-26 | Coteus et al.

240. 20040098528 2004-05-01 | Janzen, Jefferey W.

241. 20040201968 2004-10-14 | Tafolla

242. 20050010737 2005-01-13 | Ware et al.

243. 20050036378 2005-02-17 | Kawaguchi et al.

244, 20050154820 2005-07-14 | Briggs et al.

245. 20050257109 2005-11-17 | Averbuj

246. 20050281096 2005-12-22 | Bhakta et al.

247. 20060044860 2006-03-02 | Kinsley et al.

248. 20060117152 2006-06-01 | Amidi et al.

249. 20060126369 2006-06-15 | Raghuram

250. 20060129755 2006-06-15 | Raghuram

251. 20060179206 2006-08-10 | Brittain et al.

252. 20060233012 2006-10-19 | Tomonori et al.

253. 20060248969 2006-11-09 | Seo et al.

254. 20060259711 2006-11-16 | Oh

255. 20060262586 2006-11-23 | Solomon, et al

256. 20060267172 2006-11-30 | Nguyen et al.

257. 20060277355 2006-12-07 | Ellsberry et al.

258. 20070058409 2007-03-15 | Ruckerbauer

259. 20070070669 2007-03-29 | Tsern

260. 20070293094 2007-12-20 | Aekins, Robert A.

261. 20080025137 2008-01-31 | Natarajan et al.

262. 20080046631 2008-02-21 | Takaku et al.

263. 20080104352 2008-05-01 | Talbot

264. 20080162790 2008-07-03 | Im, Jeon-Taek

265. 20090103387 2009-04-23 | Shau, Jeng-lye

266. 20100070690 2010-03-18 | Amer et al.

267. 20100091540 2010-04-15 | Bhakta et al.
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268. 20100128507 2010-05-27 | Solomon et al.
269. 20110016250 2011-01-20 | Lee et al.
270. 20110016269 2011-01-20 | Lee et al.
271. 20110090749 2011-04-21 | Bhakta et al.
272. 20110125966 2011-05-26 | Amidi et al.
273. | RE36229 1999-06-15 | Cady
FOREIGN PATENT DOCUMENTS
xaminer | Cite [-C0L e Nambert | PibitionDue | BN EES | Wher Relevan Pasas | T
) - Kind Code?(if known) Document or Relevant Figures Appear
274. | EP 1816570 A2 2007-08-08 | Rambus, Inc.
275. Matsushita Electric
JP 10320270 A 1998-12-04 | Ind Co Ltd
276. | JP 2000-285674 2000-10-13 | Fujitsu Ltd.
277. | JP 2000311485 A 2000-10-13 | Fujitsu Ltd.
278. | JP 2002-184176 2002-06-28 | NEC Tohoku Ltd.
279. | JP 2003-007963 2003-01-10 | Hitachi Ltd.
280. | JP 2008-046989 2008-02-28 | Fujitsu Ltd
281. [ JP 2009-237492 1997-09-09 | Toshiba Corp.
282. Matsushita Electric
JP 2010-320270 A 1998-12-04 | Inc. Co.
283. | JPH 10092169 A 1997-09-09 | Toshiba Corp.
284. Du Pont Pixel
WO 1992/002879 1992-02-20 | Systems
285. | WO 1994/007242 1994-03-31 | Atmel Corporation
286. | WO 1995/034030 1995-12-14 | Intel Corporation
287. | WO 1999/000734 1999-01-07 | Hitachi, Ltd.
288. Honeywell
WO 2002/058069 2002-07-25 | International, Inc.
289. Centillium
Communications,
WO 2002/063804 2002-08-15 | Inc.
290. Micron Technology,
WO 2003/017283 2003-02-27 | Inc.
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291.

Micron Technology,

WO 2003/069484 2003-08-21 | Inc.

292.

WO 2006/055497 2006-05-26 | Intel Corporation

293.

WO 1999/030240 1999-06-17 | Intel Corporation

NON PATENT LITERATURE DOCUMENTS

Examiner
Initials

Cite
No.

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, magazine,
journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where published

294.

Inter Partes Review of US Patent No.9606907, Case No. [IPR2018-00362, EXHIBITS
1044, 'Deposition Transcript of R. Jacob Baker (Jan. 26, 2019),' filed February 11,
2019

295.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362,
EXHIBITS 1045, 'Deposition Transcript of R. Jacob Baker (Jan. 12, 2018) in
IPR2017-00577 concerning the parent to the '907 Patent,' filed February 11, 2019

296.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362,
EXHIBITS 1047, 'Certified translation of the Examination Decision issued by the
State Intellectual Property Office of the P.R.C. (dated 5/30/18),' filed February 11,
2019

297.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Petitioners'
Reply to Patent Owner's Response, filed February 11, 2019

298.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362,
EXHIBITS 1043, 'Chart comparing text in Dr. Baker's declaration [Ex. 2002] with
identical text in Patent Owner's Response [Paper No. 14],' filed February 11, 2019

299.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362,
EXHIBITS 1046, 'Final Office Action concerning U.S. Patent Application No.
15/470,856 (dated 7/27/18)," filed February 11, 2019

300.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362,
EXHIBITS 1048, 'Certified translation of the Preliminary Opinion issued by the
German Patent and Trademark Office (dated 1/8/19),' filed February 11, 2019

301.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Petitioners'
Request for Oral Argument, filed February 19, 2019

302.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Patent
Owner Objections To Reply Evidence, filed February 19, 2019

303.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Patent
Owner Request For Oral Argument, filed February 19, 2019

Examiner
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304.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Patent
Owner Motion To Exclude, filed February 19, 2019

305.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Corrected
Petitioners' Reply to Patent Owner's Response, filed February 20, 2019

306.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Petitioners'
Opposition to Patent Owner's Motion to Exclude, filed March 5, 2019

307.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Patent
Owner's Sur-Reply To Petitioner's Corrected Reply, filed March 8, 2019

308.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Patent
Owner's Reply To Petitioner's Opposition To Motion To Exclude, filed March 12,
2019

309.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362,
EXHIBITS 3002, 'Patent Owner's Request for Sur Reply,' filed March 1, 2019

310.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Order -
Trial Hearing, filed March 22, 2019

311.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00363,
EXHIBITS 1043, 'Deposition Transcript of R. Jacob Baker (Feb. 9, 2019),' filed
February 22, 2019

312.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00363,
EXHIBITS 1044, 'Declaration of R. Jacob Baker in IPR2017-00577 concerning the
parent to the '907 Patent (Oct. 25, 2017),' filed February 22, 2019

313.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00363,
EXHIBITS 1045, 'Deposition Transcript of R. Jacob Baker in IPR2017-00577
concerning the parent to the '907 Patent (Jan. 12, 2018),' filed February 22, 2019

314.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00363,
EXHIBITS 1046, 'Final Written Decision in IPR2017-00577 invalidating all
challenged claims to the parent to the '907 Patent (July 5, 2018),' filed February 22,
2019

315.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00363,
EXHIBITS 1048, 'U.S. Patent No. 7,133,960, filed February 22, 2019

316.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00363, Petitioners'
Reply to Patent Owner's Response, filed February 22, 2019

317.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00363, Patent
Owner's Objections To Reply Evidence, filed March 1, 2019

318.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00363, Petitioners'
Request for Oral Argument, filed March 4, 2019
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319. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00363, Patent
Owner's Request For Oral Argument, filed March 4, 2019

320. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00363, Patent
Owner's Motion To Exclude, filed March 4, 2019

321. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00363, Petitioners'
Opposition to Patent Owner's Motion to Exclude, filed March 11, 2019

322. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00363, Patent
Owner's Sur-Reply To Petitioner's Reply, filed March 15, 2019

323. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00363, Patent
Owner's Reply To Petitioner's Opposition To Motion To Exclude, filed March18,
2019

324. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00363, Order,
Trial Hearing, filed March 22, 2019

325. | Inter Partes Review Case No. IPR2014-00882, Exhibit 1007 to Petition for Inter Partes
Review, “Declaration of Dr. Srinivasan Jagannathan,” filed on June 22, 2014.

326. | Petition for Inter Partes Review filed on 6/22/2014 for U.S. Patent No. 7,881,150, Case
No. IPR2014-00882 and Case No. IPR2014-01011, and all associated documents
including cited references and expert declarations, available at
https://ptabtrials.uspto.gov

327. | Inter Partes Review Case No. IPR2014-00882, Corrected Petition for Inter Partes
Review of U.S. Patent No. 7,881,150, filed on July 8, 2014.

328. | Inter Partes Review of U.S. Patent No. 7,881,150, Case No. IPR2014-00882, Patent
Owner’s Preliminary Response Pursuant to 37 C.F.R. § 42.107, filed October 7, 2014

329. | Inter Partes Review of U.S. Patent No. 7,881,150, Case No. IPR2014-00882, Decision
— Institution of Inter Partes Review 37 C.F R. § 42.108, issued December 16, 2014

330. | Inter Partes Review Case No. [IPR2014-00882, Patent Owner Response, filed May 8,
2015

331. | Inter Partes Review Case No. IPR2014-00882, Exhibit 2002, 'Declaration of Professor
Carl Sechen,' filed May 8, 2015

332. | Inter Partes Review Case No. [IPR2014-00882, Exhibit 2003, 'Transcript of Videotaped
Deposition of Srinivasan Jagannathan, Ph. D,' filed May 8, 2015

333. | Inter Partes Review Case No. [IPR2014-00882, Petitioner Diablo Technologies, Inc.'s
Reply to Patent Owner Netlist, Inc.'s Response, filed June 19, 2015

334. | Inter Partes Review Case No. IPR2014-00882, Exhibit 1022, Professor Carl Sechen
Deposition Transcript,' filed June 19, 2015
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335. | Inter Partes Review Case No. IPR2014-00882, Exhibit 1023, 'Dr. Srinivasan

Jagannathan Supplemental Declaration,' filed June 19, 2015

336. | Inter Partes Review Case No. IPR2014-00882, Petitioner's Request for Oral Argument,
filed July 1, 2015

337. | Inter Partes Review Case No. IPR2014-00882, Patent Owner's Request for Oral
Argument, filed July 3, 2015

338. | Inter Partes Review Case No. [IPR2014-00882, Order - Request for Oral Argument - 37
C.F.R. 42.70, filed July 10, 2015

339. | Inter Partes Review Case No. [IPR2014-00882, Record of Oral Hearing, filed
November 16, 2015

340. | Inter Partes Review Case No. IPR2014-00882, Final Written Decision 35 USC 318 and
37 CFR 42.73, filed December 14, 2015

341. | Inter Partes Review Case No. IPR2014-00882, Netlist Inc.'s Notice of Appeal, filed
February 10, 2016

342. | Inter Partes Review Case No. IPR2014-00883, Exhibit 1011 to Petition for Inter Partes
Review, “Declaration of Dr. Srinivasan Jagannathan,” filed on June 21, 2014.

343. | Petition for Inter Partes Review filed on 6/24/2014 for U.S. Patent No. 8,081,536, Case
No. IPR2014-00883, and all associated documents including cited references and
expert declarations, available at https://ptabtrials.uspto.gov

344. | Inter Partes Review Case No. IPR2014-00883, Corrected Petition for Inter Partes
Review of U.S. Patent No. 8,081,536, filed on July 8, 2014.

345. | Inter Partes Review of U.S. Patent No. 8,081,536, Case No. IPR2014-00883, Patent
Owner’s Preliminary Response Pursuant to 37 C.F.R. § 42.107, filed October 7, 2014

346. | Inter Partes Review of U.S. Patent No. 8,081,536, Case No. IPR2014-00883, Decision
— Institution of Inter Partes Review 37 C.F.R. § 42.108, issued December 16, 2014

347. | Inter Partes Review Case No. [IPR2014-00883, Patent Owner Response, filed May 8,
2015

348. | Inter Partes Review Case No. IPR2014-00883, Petitioner Diablo Technologies, Inc.'s
Reply to Patent Owner Netlist, Inc.'s Response, filed June 19, 2015

349. | Inter Partes Review Case No. IPR2014-00883, Exhibit 1025, "Professor Carl Sechen
Deposition Transcript,' filed June 19, 2015

350. | Inter Partes Review Case No. IPR2014-00883, Exhibit 1026, 'Dr. Srinivasan
Jagannathan Supplemental Declaration,' filed June 19, 2015

351.

Inter Partes Review Case No. IPR2014-00883, Petitioner's Request for Oral Argument,
filed July 1, 2015
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352. | Inter Partes Review Case No. IPR2014-00883, Patent Owner's Request for Oral

Hearing, filed July 3, 2015

353. | Inter Partes Review Case No. [IPR2014-00883, Order - Request for Oral Argument - 37
C.F.R. 42.70, filed July 10, 2015

354. | Inter Partes Review Case No. IPR2014-00883, Record of Oral Hearing, filed
November 16, 2015

355. | Inter Partes Review Case No. IPR2014-00883, Final Written Decision - 35 USC 318
and 37 CFR 42.73, filed December 14, 2015

356. | Inter Partes Review Case No. IPR2014-00883, Netlist Inc.'s Notice of Appeal, filed
February 10, 2016

357. | Inter Partes Review Case No. IPR2014-01011, Exhibit 1007 to Petition for Inter Partes
Review, “Declaration of Dr. Srinivasan Jagannathan.” filed on June 22, 2014.

358. | Inter Partes Review Case No. IPR2014-01011, Corrected Petition for Inter Partes
Review of U.S. Patent No. 7,881,150, filed on July 8, 2014.

359. | Inter Partes Review of U.S. Patent No. 7,881,150, Case No. IPR2014-01011, Patent
Owner’s Preliminary Response Pursuant to 37 C.F.R. § 42.107, filed October 7, 2014

360. | Inter Partes Review of U.S. Patent No. 7,881,150, Case No. IPR2014-01011, Decision
— Institution of Inter Partes Review 37 C.F.R. § 42.108, issued December 16, 2014

361. | Inter Partes Review of U.S. Patent No. 7,881,150, Case No. IPR2014-01011, Exhibit
3001 to Decision — Institution of Inter Partes Review, Excerpts from IEEE Dictionary,
issued December 16, 2014

362. | Inter Partes Review of U.S. Patent No. 7,881,150, Case No. IPR2014-01011, Exhibit
3002 to Decision — Institution of Inter Partes Review, Excerpts from IEEE Dictionary,
issued December 16, 2014

363. | Inter Partes Review of U.S. Patent No. 7,881,150, Case No. IPR2014-01011, Exhibit
3003 to Decision — Institution of Inter Partes Review, Excerpts from Oxford English
Dictionary, issued December 16, 2014

364. | Inter Partes Review of U.S. Patent No. 7,881,150, Case No. IPR2014-01011, Exhibit
3004 to Decision — Institution of Inter Partes Review, Excerpts from Oxford English
Dictionary, issued December 16, 2014

365. | Inter Partes Review Case No. [IPR2014-01011, Patent Owner Response, filed May 8,
2015

366. | Inter Partes Review Case No. [IPR2014-01011, Petitioner Diablo Technologies, Inc.'s
Reply to Patent Owner Netlist, Inc.'s Response, filed June 19, 2015

367. | Inter Partes Review Case No. IPR2014-01011, Exhibit 1027, 'Professor Carl Sechen

Deposition Transcript,' filed June 19, 2015
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368. | Inter Partes Review Case No. IPR2014-01011, Exhibit 1028, 'Dr. Srinivasan

Jagannathan Supplemental Declaration,' filed June 19, 2015

369. | Inter Partes Review Case No. IPR2014-01011, Petitioner's Request for Oral Argument,
filed July 1, 2015

370. | Inter Partes Review Case No. IPR2014-01011, Patent Owner's Request for Oral
Hearing, filed July 3, 2015

371. | Inter Partes Review Case No. [IPR2014-01011, Order - Request for Oral Argument - 37
CFR. 42.70, filed July 10, 2015

372. | Inter Partes Review Case No. [IPR2014-01011, Record of Oral Hearing, filed
November 16, 2015

373. | Inter Partes Review Case No. IPR2014-01011, Final Written Decision - 35 USC 318
and 37 CFR 42.73, filed December 14, 2015

374. | Inter Partes Review Case No. IPR2014-01011, Netlist Inc.'s Notice of Appeal, filed
February 10, 2016

375. | Inter Partes Review Case No. IPR2014-01020, Exhibit 1002 to Petition for Inter Partes
Review, "Declaration of Dr. Srinivasan Jagannathan," filed on April 7, 2015.

376. | Inter Partes Review Case No. IPR2014-01020, Exhibit 1023 to Petition for Inter Partes
Review, curriculum vitae of Dr. Srinivasan Jagannathan, filed on April 7, 2015.

377. | Inter Partes Review Case No. IPR2014-01020, Exhibit 1025 to Petition for Inter Partes
Review, "operational," The Pocket Oxford American Dictionary of Current English,
Oxford University Press, 2002, filed on April 7, 2015,

378. | Inter Partes Review Case No. IPR2014-01020, Decision to Institute Inter Partes
Review of D U.S. Patent No. 7,881,150, dated October 8, 2015.

379. | Inter Partes Review Case No. IPR2014-01021, Exhibit 1026 to Petition for Inter Partes
Review, curriculum vitae of Dr. Srinivasan Jagannathan, filed on April 7, 2015.

380. | Inter Partes Review Case No. IPR2014-01021, Corrected Exhibit 1002 to Petition for
Inter Partes Review, "Declaration of Dr. Srinivasan Jagannathan," filed on April 22,
2015.

381. | Inter Partes Review Case No. IPR2014-01021, Decision to Institute Inter Partes
Review of U.S. Patent No. 8,081,536, dated October 8, 2015

382. | Petition for Inter Partes Review filed on 6/24/2014 for U.S. Patent No. 8,516,185, Case
No. IPR2014-01029, and all associated documents including cited references and
expert declarations, available at https://ptabtrials.uspto.gov

383. | Inter Partes Review Case No. IPR2014-01029, Petition for Inter Partes Review of U.S.

Patent No. 8,516,185, filed on June 24, 2014.
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384. | Inter Partes Review Case No. IPR2014-01029, Exhibit 1008 to Petition for Inter Partes

Review, “Declaration of Charles J. Neuhauser, Ph.D. under 37 CF.R. § 1.68,” filed on
June 24, 2014.

385. | Inter Partes Review Case No. [IPR2014-01029, Supplemental Petition for Inter Partes
Review of U.S. Patent No. 8,516,185, filed on July 23, 2014.

386. | Inter Partes Review Case No. IPR2014-01029, Patent Owner’s Preliminary Response
pursuant to 37 C.F.R. § 42.107, filed on October 17, 2014.

387. | Inter Partes Review Case No. IPR2014-01029, Decision Denying Institution of Inter
Partes Review 37 CF R. § 42.108, issued December 16, 2014,

388. | Inter Partes Review Case No. IPR2014-01029, Petitioner’s Request for Rehearing
pursuant to 37 C.F.R. § 42.71, filed on January 15, 2015.

389. | Inter Partes Review Case No. [IPR2014-01029, Decision Denying Request for
Rehearing, Issued on March 3, 2015.

390. | Inter Partes Review Case No. IPR2014-01369, Decision Denying Institution of Inter
Partes Review 37 CF R. § 42.108, issued March 9, 2014,

391. | Inter Partes Review Case No. IPR2014-01369, Corrected Petition for Inter Partes
Review of Claims 1-19 of U.S. Patent No. 8,516,185, filed on September 22, 2014.

392. | Inter Partes Review Case No. IPR2014-01369, Exhibit 1008 to Corrected Petition for
Inter Partes Review, “Declaration of Dr. Nader Bagherzadeh under 37 CFR. § 1.68,”
filed on September 22, 2014.

393. | Inter Partes Review Case No. IPR2014-01369, Exhibit 1013 to Corrected Petition for
Inter Partes Review, “Webster’s IT New College Dictionary,” filed on September 22,
2014.

394. | Inter Partes Review Case No. IPR2014-01369, Exhibit 1014 to Corrected Petition for
Inter Partes Review, “Standard Dictionary of Electrical and Electronics Terms,” IEEE
1988, filed on September 22, 2014.

395. | Inter Partes Review Case No. IPR2015-0 021, Petition for Inter Partes Review of U.S.
Patent No. 8,081,536, filed on April 7, 2015

396. | Inter Partes Review Case No. IPR2015-01020, Petition for Inter Partes Review of U.S.
Patent No. 7,881,150, filed on April 7, 2015.

397. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Related
Matters, filed April 28, 2015

398. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Patent
Owner Response to Petition, filed February 22, 2016

399. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Exhibit

2001, “Declaration of Professor Carl Sechen,” filed February 22, 2016
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400. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Exhibit
2002, “Videotaped Deposition of Srinivasan Jagannathan, Ph.D on February 12, 2016,”
filed February 22, 2016

401. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Exhibit
2003, “Videotaped Deposition of Srinivasan Jagannathan, Ph.D on April 20, 2015,”
filed February 22, 2016

402. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Petitioner's
Objections to Evidence, filed February 29, 2016

403. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Petitioner's
Reply, filed May 19, 2016

404. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020,
Supplemental Declaration of Dr. Jagannathan, filed May 19, 2016

405. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, May 10,
2016 Deposition of Carl Sechen, filed May 19, 2016

406. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Petitioner
Request for Oral Argument, filed June 2, 2016

407. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, PATENT
OWNER MOTION FOR OBSERVATIONS, filed June 2, 2016

408. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, PATENT
OWNER REQUEST FOR ORAL ARGUMENT, filed June 2, 2016

409. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Exhibit
2007, “Deposition of Dr. Srinivasan Jagannathan on May 25, 2016,” filed June 2, 2016

410. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, ORDER
Trial Hearing, filed June 8, 2016

411. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Patent
Owner's SUBMISSION ON PROPRIETY OF PETITIONER REPLY, filed June 9,
2016

412. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Petitioner's
Response to Motion for Observations, filed June 10, 2016

413. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Petitioner's
Response to Netlist's Submission, filed June 13, 2016

414. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Patent
Owner's Objections to Petitioner's Demonstrative Exhibits, filed June 23, 2016

415. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Patent
Owner's Demonstrative Exhibits, filed June 24, 2016
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416. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Petitioner's
Updated Exhibit List, filed June 24, 2016
417. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Petitioner's
Demonstrative Exhibits, filed June 24, 2016
418. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Record of
Oral Hearing, dated July 26, 2016
419. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Final
Written Decision, issued September 28, 2016
420. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Exhibit
3001 to Final Decision, issued September 28, 2016
421. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Exhibit
3001-2 to Final Decision, issued September 28, 2016
422. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Exhibit
3002 to Final Decision, issued September 28, 2016
423. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Exhibit
3003 to Final Decision, issued September 28, 2016
424. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Exhibit
3004 to Final Decision, issued September 28, 2016
425. | Inter Partes Review of U.S. Patent No. 8081536, Case No. IPR2015-01021, Patent
Owner Response to Petition, filed February 22, 2016
426. | Inter Partes Review of U.S. Patent No. 8081536, Case No. IPR2015-01021, Exhibit
2001, “Declaration of Professor Carl Sechen,” filed February 22,2016
427. | Inter Partes Review of U.S. Patent No. 8081536, Case No. IPR2015-01021, Petitioner's
Objections to Evidence, filed February 29, 2016
428. | Inter Partes Review of U.S. Patent No. 8081536, Case No. IPR2015-01021, Petitioner's
Reply, filed May 19, 2016
429. | Inter Partes Review of U.S. Patent No. 8081536, Case No. IPR2015-01021,
Supplemental Declaration of Dr. Jagannathan, filed May 19, 2016
430. | Inter Partes Review of U.S. Patent No. 8081536, Case No. IPR2015-01021, Petitioner
Request for Oral Argument, filed June 2, 2016
431. | Inter Partes Review of U.S. Patent No. 8081536, Case No. IPR2015-01021, PATENT
OWNER MOTION FOR OBSERVATIONS, filed June 2, 2016
432. | Inter Partes Review of U.S. Patent No. 8081536, Case No. IPR2015-01021, PATENT
OWNER REQUEST FOR ORAL ARGUMENT, filed June 2, 2016
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433. | Inter Partes Review of U.S. Patent No. 8081536, Case No. IPR2015-01021, Patent

Owner's SUBMISSION ON PROPRIETY OF PETITIONER REPLY, filed June 9,
2016

434. | Inter Partes Review of U.S. Patent No. 8081536, Case No. IPR2015-01021, Petitioner's
Response to Motion for Observations, filed June 10, 2016

435. | Inter Partes Review of U.S. Patent No. 8081536, Case No. IPR2015-01021, Petitioner's
Response to Patent Owner's Submission, filed June 13, 2016

436. | Inter Partes Review of U.S. Patent No. 8081536, Case No. IPR2015-01021, Patent
Owner's Objections to Petitioner's Demonstrative Exhibits, filed June 23, 2016

437. | Inter Partes Review of U.S. Patent No. 8081536, Case No. IPR2015-01021, Patent
Owner's Demonstrative Exhibits, filed June 24, 2016

438. | Inter Partes Review of U.S. Patent No. 8081536, Case No. IPR2015-01021, Petitioner's
Updated Exhibit List, filed June 24, 2016

439. | Inter Partes Review of U.S. Patent No. 8081536, Case No. IPR2015-01021, Final
Decision, issued September 28, 2016

440. | Inter Partes Review of U.S. Patent No. 8756364, Case No. IPR2017-00549, Petition for
Inter Partes Review, filed December 30, 2016

441. | Inter Partes Review of U.S. Patent No. 8756364, Case No. IPR2017-00549, Exhibit
1003, “Declaration of Harold S. Stone,” filed December 30, 2016

442. | Inter Partes Review of U.S. Patent No. 8756364, Case No. IPR2017-00549, Exhibit
1008, Declaration of John J. Kelly Regarding Records of Joint Electron Device
Engineering Council (JEDEC), filed December 30, 2016

443. | Inter Partes Review of U.S. Patent No. 8,756,364, Case No. IPR2017-00549,
DECISION Institution of Inter Partes Review, filed May 15, 2017.

444. | Inter Partes Review of U.S. Patent No. 8,756,364, Case No. IPR2017-00549, Exhibit
2001 (DECLARATION OF PROFESSOR CARL SECHEN), filed September 15,
2017.

445. | Inter Partes Review of U.S. Patent No. 8,756,364, Case No. IPR2017-00549, Patent
Owner's Response, filed September 15, 2017.

446. | Inter Partes Review of U.S. Patent No. 8,756,364, Case No. IPR2017-00549,
PETITIONERS’ OBJECTIONS TO EVIDENCE, filed September 15, 2017.

447. | Inter Partes Review of US Patent No.8756364, Case No. [PR2017-00549, Deposition
Transcript of Carl Sechen, filed December 15, 2017.

448. | Inter Partes Review of US Patent N0.8756364, Case No. IPR2017-00549, Petitioner’s

reply to Patent Owner’s Response, filed December 15, 2017.
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449. | Inter Partes Review of US Patent No.8756364, Case No. IPR2017-00549,

Supplemental Declaration of Harold S. Stone, filed December 15, 2017.

450. | Inter Partes Review of US Patent No.8756364, Case No. IPR2017-00549, Xilinx
Xilinx CS280 package datasheet (1999), filed December 15, 2017.

451. | Inter Partes Review of US Patent N0.8756364, Case No. [IPR2017-00549, EXHIBIT
2004, filed January 9, 2017.

452. | Inter Partes Review of US Patent No.8756364, Case No. IPR2017-00549, Patent
Owner’s Motion for Observations, filed January 9, 2017.

453. | Inter Partes Review of US Patent No.8756364, Case No. IPR2017-00549, Petitioner’s
Motion to Exclude Certain Inadmissible Testimony of Patent Owner’s Expert Carl
Sechen, filed January 9, 2017.

454. | Inter Partes Review of US Patent No.8756364, Case No. IPR2017-00549, EXHIBIT
2003, 'Synchronous DRAM Architectures, Organization, and Alternative
Technologies,' filed January 18, 2017.

455. | Inter Partes Review of US Patent No0.8756364, Case No. IPR2017-00549, Petitioner’s
Response to Patent Owners Motion for Observations, filed January 23, 2018.

456. | Inter Partes Review of US Patent No.8756364, Case No. IPR2017-00549, Patent
Owner’s Opposition to Petitioner’s Motion to Exclude, filed January 23, 2018.

457. | Inter Partes Review of US Patent No.8756364, Case No. IPR2017-00549, Petitioner’s
Reply in Support of Motion to Exclude Certain Inadmissible Testimony of Patent
Owner’s Expert Carl Sechen, filed January 30, 2018.

458. | Inter Partes Review of US Patent No.8756364, Case No. IPR2017-00549, Petitioner's
Demonstratives, filed February 9, 2018.

459. | Inter Partes Review of US Patent No.8756364, Case No. [IPR2017-00549, EXHIBIT
2005, filed February 9, 2018.

460. | Inter Partes Review of US Patent No.8756364, Case No. IPR2017-00549, Patent
Owner’s Updated Exhibit List, filed February 9, 2018.

461. | Inter Partes Review of US Patent N0.8756364, Case No. IPR2017-00549, Petitioner’s
Updated Exhibit List, filed February 9, 2018.

462. | Inter Partes Review of US Patent No.8756364, Case No. IPR2017-00549, Final
Written Decision, filed February 14, 2018.

463. | Inter Partes Review of US Patent No.8756364, Case No. [PR2017-00549, Hearing
Transcript, filed February 14, 2018.

464. | Inter Partes Review of US Patent No.8756364, Case No. IPR2017-00549, Patent

Owner's Supplemental Mandatory Notices, filed April 19, 2018.
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465.

Inter Partes Review of U.S. Patent No. 8516185, Case No. IPR2017-00577, Petition for
Inter Partes Review, filed January 5, 2017

466.

Inter Partes Review of U.S. Patent No. 8516185, Case No. IPR2017-00577, Exhibit
1003, “Declaration of Harold S. Stone,” filed January 5, 2017

467.

Inter Partes Review of U.S. Patent No. 8,516,185, Case No. IPR2017-00577,
DECISION Institution of Inter Partes Review, filed July 7, 2017.

468.

Inter Partes Review of U.S. Patent No. 8,516,185, Case No. IPR2017-00577,
SCHEDULING ORDER, filed July 7, 2017.

469.

Inter Partes Review of U.S. Patent No. 8,516,185, Case No. IPR2017-00577, Exhibit
2003 (DECLARATION OF R. JACOB BAKER, PH.D,, P.E.), filed October 25, 2017.

470.

Inter Partes Review of U.S. Patent No. 8,516,185, Case No. IPR2017-00577, Exhibit
2004 (Deposition of HAROLD S. STONE, PH.D.), filed October 25, 2017.

471.

Inter Partes Review of U.S. Patent No. 8,516,185, Case No. IPR2017-00577, Exhibit
2005 (Memory Systems: Cache, DRAM, Disk), filed October 25, 2017,

472.

Inter Partes Review of U.S. Patent No. 8,516,185, Case No. IPR2017-00577, Exhibit
2006 (PC2100 and PC1600 DDR SDRAM Registered DIMM, Design Specification,
Revision 1.3, January 2002), filed October 25, 2017.

473.

Inter Partes Review of U.S. Patent No. 8,516,185, Case No. IPR2017-00577, Exhibit
2007 (DRAM CIRCUIT DESIGN: Fundamental and High-Speed Topics), filed
October 25, 2017.

474.

Inter Partes Review of U.S. Patent No. 8,516,185, Case No. IPR2017-00577, PATENT
OWNER’S RESPONSE, filed October 25, 2017.

475.

Inter Partes Review of U.S. Patent No. 8,516,185, Case No. IPR2017-00577,
PETITIONERS’ OBJECTIONS TO EVIDENCE, filed October 31, 2017.

476.

Inter Partes Review of US Patent No.8516185, Case No. IPR2017-00577, Annotated
version of Halbert Figure 4 showing 4:1 MUX/DeMUX and 4 ranks of memory
(corrected Ex. 1035), filed February 6, 2018.

477.

Inter Partes Review of US Patent No.8516185, Case No. IPR2017-00577, Annotated
version of Halbert Figure 4 showing 4:1 MUX/DeMUX and 4 ranks of memory, filed
February 6, 2018.

478.

Inter Partes Review of US Patent No.8516185, Case No. IPR2017-00577, Annotated
version of Halbert Figure 4 showing Fast components and Slow components, filed
February 6, 2018.

479.

Inter Partes Review of US Patent No.8516185, Case No. IPR2017-00577, Deposition
Transcript of R. Jacob Baker (Jan. 12, 2018.), filed February 6, 2018.
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480.

Inter Partes Review of US Patent No.8516185, Case No. IPR2017-00577, Excerpts
from Brent Keeth and R. Jacob Baker, DRAM Circuit Design: A Tutorial (IEEE Press
2001), filed February 6, 2018.

481. | Inter Partes Review of US Patent N0.8516185, Case No. IPR2017-00577, Oral
Testimony of R. Jacob Baker in Certain Memory Modules and Components Thereof,
and Products Containing Same, Inv. No. 337-TA-1023 (May 11, 2017), filed February
6, 2018.

482. | Inter Partes Review of US Patent No.8516185, Case No. IPR2017-00577, Petitioners'
Reply to Patent Owner’s Response, filed February 6, 2018.

483. | Inter Partes Review of US Patent No.8516185, Case No. IPR2017-00577, Patent
Owner's Objections to Evidence, filed February 13, 2018.

484. | Inter Partes Review of US Patent N0.8516185, Case No. IPR2017-00577, Patent
Owner's Motion to Exclude, filed February 28, 2018.

485. | Inter Partes Review of US Patent No.8516185, Case No. IPR2017-00577, Patent
Owner's Request for Oral Argument, filed February 28, 2018.

486. | Inter Partes Review of US Patent No.8516185, Case No. IPR2017-00577, Petitioner’s
Opposition to Patent Owner’s Motion to Exclude, filed March 14, 2018.

487. | Inter Partes Review of US Patent No.8516185, Case No. IPR2017-00577, Patent
Owner’s Reply to Opposition to Motion to Exclude, filed March 21, 2018.

488. | Inter Partes Review of US Patent No.8516185, Case No. [IPR2017-00577, Hearing
Transcript, filed April 6, 2018.

489. | Inter Partes Review of US Patent No.8516185, Case No. IPR2017-00577, Termination
Decision Document, filed July 7, 2018.

490. | Inter Partes Review of U.S. Patent No. 7,532,537, Case No. IPR2017-00667,
DECISION Institution of Inter Partes Review, filed July 21, 2017.

491. | Inter Partes Review of US Patent No.7532537, Case No. IPR2017-00667, Petitioner’s
Objections to Evidence, filed November 14, 2017.

492. | Inter Partes Review of US Patent No.7532537, Case No. IPR2017-00667, Petitioner’s
Supplemental Objections to Evidence, filed November 14, 2017.

493. | Inter Partes Review of US Patent No.7532537, Case No. IPR2017-00667, Deposition
of Carl Sechen, Ph.D. taken December 8, 2017, filed February 26, 2018.

494. | Inter Partes Review of US Patent No.7532537, Case No. [PR2017-00667, Deposition
of Carl Sechen, Ph.D. taken February 8, 2018, filed February 26, 2018.

495.

Inter Partes Review of US Patent No.7532537, Case No. IPR2017-00667, Google, Inc.
et al. v. Netlist, Inc., Appeal 2014-00777, filed February 26, 2018.
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496. | Inter Partes Review of US Patent No.7532537, Case No. IPR2017-00667, Petitioner’s

Reply to Patent Owner’s Response, filed February 26, 2018.

497. | Inter Partes Review of US Patent No.7532537, Case No. IPR2017-00667, Patent
Owner's Objections to Evidence, filed March 5, 2018.

498. | Inter Partes Review of US Patent No.7532537, Case No. IPR2017-00667, Exhibit
2007, Deposition of Harold S. Stone, filed March 19, 2018.

499. | Inter Partes Review of US Patent No.7532537, Case No. IPR2017-00667, Patent
Owner's Motion for Observations, filed March 19, 2018.

500. | Inter Partes Review of US Patent No.7532537, Case No. IPR2017-00667, Patent
Owner's Request for Oral Argument, filed March 19, 2018.

501. | Inter Partes Review of US Patent No.7532537, Case No. IPR2017-00667, Petitioner's
Motion to Exclude, filed March 19, 2018.

502. | Inter Partes Review of US Patent No.7532537, Case No. IPR2017-00667, Patent
Owner's Submission on Propriety of Petitioners Reply, filed March 20, 2018.

503. | Inter Partes Review of US Patent No.7532537, Case No. IPR2017-00667, Petitioner’s
Response to Patent Owner’s Submission on Propriety of Petitioner’s Reply and
Supplemental Stone Declaration 1, filed March 27, 2018.

504. | Inter Partes Review of US Patent No.7532537, Case No. IPR2017-00667, Petitioner's
Reply in Support of its Motion to Exclude Certain Inadmissible Testimony of Patent
Owner's Expert Carl Sechen, filed April 2, 2018.

505. | Inter Partes Review of US Patent No.7532537, Case No. IPR2017-00667, Petitioner's
Updated Mandatory Notices, filed April 2, 2018.

506. | Inter Partes Review of US Patent No.7532537, Case No. IPR2017-00667, Petitioner’s
Response to Patent Owner’s Motion for Observations, filed April 2, 2018.

507. | Inter Partes Review of US Patent No.7532537, Case No. IPR2017-00667, Patent
Owner's Objection to Petitioner's Demonstratives, filed April 20, 2018.

508. | Inter Partes Review of US Patent No.7532537, Case No. [IPR2017-00667, Hearing
Transcript, filed April 24, 2018.

509. | Inter Partes Review of US Patent No0.7532537, Case No. IPR2017-00667, Final
Written Decision, filed July 18, 2018.

510. | Inter Partes Review of U.S. Patent No. 7,532,537, Case No. IPR2017-00668,
DECISION Institution of Inter Partes Review, filed July 21, 2017.

511. | Inter Partes Review of US Patent No.7532537B2, Case No. IPR2017-00668,
Petitioner's Objections to Evidence, filed November 14, 2017.

512. | Inter Partes Review of US Patent No.7532537B2, Case No. [IPR2017-00668, Notice of

Deposition of Carl Sechen, filed January 30, 2018.
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513. | Inter Partes Review of US Patent No.7532537B2, Case No. IPR2017-00668,

Petitioner's Supplemental Objections to Evidence, filed February 15, 2018.

514. | Inter Partes Review of US Patent No.7532537B2, Case No. IPR2017-00668,
Petitioner’s Reply to Patent Owner’s Response, filed February 26, 2018.

515. | Inter Partes Review of US Patent No.7532537B2, Case No. IPR2017-00668, Patent
Owner's Objections to Evidence, filed March 5, 2018.

516. | Inter Partes Review of US Patent No.7532537B2, Case No. IPR2017-00668, Patent
Owner's Motion for Observations, filed March 19, 2018.

517. | Inter Partes Review of US Patent No.7532537B2, Case No. IPR2017-00668, Patent
Owner's Request for Oral Argument, filed March 19, 2018.

518. | Inter Partes Review of US Patent No.7532537B2, Case No. [IPR2017-00668, Patent
Owner's Submission on Propriety of Petitioner's Reply, filed March 20, 2018.

519. | Inter Partes Review of US Patent No.7532537B2, Case No. IPR2017-00668,
Petitioner's Response to Patent Owner's Submission on Propriety of Petitioner's Reply
and Supplemental Stone Declaration, filed March 27, 2018.

520. | Inter Partes Review of US Patent No.7532537B2, Case No. [IPR2017-00668, Patent
Owner’s Opposition to Petitioner’s Motion to Exclude, filed April 2, 2018.

521. | Inter Partes Review of US Patent No.7532537B2, Case No. IPR2017-00668,
Petitioner's Response to Patent Owner's Motion for Observations, filed April 2, 2018.

522. | Inter Partes Review of US Patent No.7532537B2, Case No. IPR2017-00668,
Petitioner’s Reply in Support of its Motion to Exclude Certain Inadmissible Testimony
of Patent Owner’s Expert Carl Sechen, filed April 9, 2018.

523. | Inter Partes Review of US Patent No.7532537B2, Case No. IPR2017-00668, Patent
Owner’s Objections to Petitioner’s Demonstratives, filed April 20, 2018.

524. | Inter Partes Review of US Patent No.7532537B2, Case No. IPR2017-00668, Hearing
Transcript, filed April 24, 2018.

525. | Inter Partes Review of US Patent No.7532537B2, Case No. IPR2017-00668, Final
Written Decision, filed July 18, 2018.

526. | Inter Partes Review of US Patent No.8756364, Case No. IPR2017.-00549, Xilinx
CoolRunner XPL A3 CPLD product specification (2000), filed December 15, 2017.

527. | Inter Partes Review of US Patent No.8756364, Case No. IPR2017.-00549, Xilinx
Programmable Logic Design Quick Start Handbook (2004), filed December 15, 2017.

528. | Inter Partes Review of US Patent No.8756364, Case No. IPR2017.-00549, Xilinx
Xilinx TQFP package datasheet (2000), filed December 15, 2017.

529. | Inter Partes Review of US Patent No.8756364, Case No. IPR2017.-00549, Xilinx

Xilinx VQFP package datasheet (2002), filed December 15, 2017.
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530. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Exhibit

1022, Decision Denying Institution of Inter Partes Review, filed December 16, 2014

531. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Exhibit
1023, Decision Denying Institution of Inter Partes Review, filed March 9, 2015

532. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Exhibit
1024, Excepts from the Hearing in Certain Memory Modules and Components
Thereof, and Products Containing Same, filed May 8, 2017.

533. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Exhibit
1025, Complainant Netlist, Inc., Initial Post-Hearing Brief , filed May 30, 2017.

534. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Exhibit
1026, Respondents’ Post-Hearing Brief , filed May 30, 2017,

535. | Inter Partes Review of US Patent No0.9606907, Case No. IPR2018-00362, Declaration
of Dr. Harold Stone, filed December 22, 2017.

536. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Exhibit
1003: Declaration of Dr. Harold Stone, filed December 22, 2017.

537. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Exhibit
1027, Demonstrative-Graphics-from-hynix-post-hearing-brief, filed December 22,
2017.

538. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Exhibit
1028, Netlist-reply-post-hearing-brief, filed December 22, 2017.

539. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Exhibit
1029, Respondent’s Reply Post-Hearing Brief, filed December 22, 2017.

540. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Exhibit
1030, High-Quality Versions of Demonstrative-Graphics-from-hynix-reply-post-
hearing-brief, filed December 22, 2017.

541. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Exhibit
1031, Institution of the ‘185 patent, filed December 22, 2017.

542. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Exhibit
1032, Final Written Decision, Diablo Techs., Inc v. Netlist Inc., Paper No. 33, filed
December 22, 2017.

543. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Exhibit
1033, Decision, Netlist Inc., v. Diablo Techs., Inc., filed December 22, 2017.

544. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Exhibit

1034, Netlist’s Infringement Claim Chart of , filed December 22, 2017.
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545. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Exhibit
1035, Stone, H.S. Microcomputer Interfacing, Reading, MA Addison Wesley, filed
December 22, 2017.

546. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Exhibit
1039, Intel E7525 Memory Controller Hub (MCH) Chipset Datasheet, filed December
22,2017.

547. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Exhibit
1040, Initial Determination, Certain Memory Modules and Components Thereof, and
Products Containing Same, filed December 22, 2017,

548. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Exhibit
1041, MEMORY-SY STEMS-Cache-DRAM-Disk, Bruce Jacobs et al., filed December
22,2017.

549. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Exhibit
1042, Direct DRAM Datasheet, Bruce Jacobs et al., filed December 22, 2017.

550. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Petition,
filed December 22, 2017.

551. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Exhibit
1011: JEDEC Standard DDR2 SDRAM Specification, JESD79-2B (January 2005),
filed December 27, 2017.

552. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Notice of
Accorded Filing Date, filed January 10, 2018.

553. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Patent
Owner's Preliminary Response, filed April 10, 2018.

554. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Granting
Institution of Inter Partes Review, filed June 29, 2018.

555. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Patent
Owner’s Objection to Petition Evidence, filed July 16, 2018.

556. | Inter Partes Review of US Patent No. 9,606,907 B2, Case No. IPR2018-00362, and
Case No. IPR2018-00363, EXHIBIT 3001, 'email from Mehran Arjomand,’ filed July
30, 2018.

557. | Inter Partes Review of US Patent No. 9,606,907 B2, Case No. [IPR2018-00362, and
Case No. IPR2018-00363, EXHIBIT 3001, 'email from Michael D. Hatcher,' filed July
30, 2018.

558. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Order 37
C.FR. 425, filed August 2, 2018.
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559. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Patent
Owner's Supplemental Mandatory Notices, filed September 17, 2018.

560. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Exhibit
2002: Declaration of R. Jacob Baker, Ph.D, P E ., filed October 19, 2018,

561. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Exhibit
2003: Deposition of Harold S. Stone, Ph. D, October 5, 2018, filed October 19, 2018.

562. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Exhibit
2004: United States International Trade Commission, Inv. No. 337-TA-1089, Joint List
of Claim Terms for Construction and Proposed Constructions, filed October 19, 2018.

563. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Exhibit
2005: United States International Trade Commission, Inv. No. 337-TA-1089, Order
No. 17: Construing Terms of the Asserted Patents, filed October 19, 2018.

564. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Patent
Owner's Response, filed October 19, 2018.

565. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, EXHIBITS
1043, 'Chart comparing text in Dr. Baker's declaration [Ex. 2002] with identical text in
Patent Owner's Response [Paper No. 14],' filed February 11, 2019.

566. | Inter Partes Review of US Patent No.9606907, Case No. [IPR2018-00362, EXHIBITS
1044, 'Deposition Transcript of R. Jacob Baker (Jan. 26, 2019.),’ filed February 11,
2019.

567. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, EXHIBITS
1045, 'Deposition Transcript of R. Jacob Baker (Jan. 12, 2018) in IPR2017-00577
concerning the parent to the '907 Patent,' filed February 11, 2019.

568. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, EXHIBITS
1046, 'Final Office Action concerning U.S. Patent Application No. 15/470,856 (dated
7/27/18),' filed February 11, 2019.

569. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, EXHIBITS
1047, 'Certified translation of the Examination Decision issued by the State Intellectual
Property Office of the P.R.C. (dated 5/30/18)," filed February 11, 2019.

570. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, EXHIBITS
1048, 'Certified translation of the Preliminary Opinion issued by the German Patent
and Trademark Office (dated 1/8/19),' filed February 11, 2019.

571. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Petitioners'
Reply to Patent Owner's Response, filed February 11, 2019.

572. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Patent
Owner Motion To Exclude, filed February 19, 2019.
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573. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Patent

Owner Objections To Reply Evidence, filed February 19, 2019.

574. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Patent
Owner Request For Oral Argument, filed February 19, 2019.

575. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Petitioners'
Request for Oral Argument, filed February 19, 2019,

576. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Corrected
Petitioners' Reply to Patent Owner's Response, filed February 20, 2019.

577. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, EXHIBITS
3002, 'Patent Owner's Request for Sur Reply,' filed March 1, 2019.

578. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Petitioners'
Opposition to Patent Owner's Motion to Exclude, filed March 5, 2019,

579. | Inter Partes Review of US Patent No0.9606907, Case No. IPR2018-00362, Patent
Owner's Sur-Reply To Petitioner's Corrected Reply, filed March 8, 2019.

580. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Patent
Owner's Reply To Petitioner's Opposition To Motion To Exclude, filed March 12,
2019.

581. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Order - Trial
Hearing, filed March 22, 2019.

582. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, PAPER 30,
'"Record of Oral Hearing,' filed June 27, 2019, 131 pgs.

583. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, PAPER 29,
'"Termination Decision Document,' filed June 27, 2019, 94 pgs.

584. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00363, Petition,
filed December 22, 2017.

585. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00363, Patent
Owner’s Preliminary Response, filed April 10, 2018.

586. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00363, Decision
Granting Institution of Inter Partes Review, filed June 29, 2018.

587. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00363, EXHIBITS
1043, 'Deposition Transcript of R. Jacob Baker (Feb. 9, 2019.),' filed February 22,
2019.

588. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00363, EXHIBITS

1044, 'Declaration of R. Jacob Baker in IPR2017-00577 concerning the parent to the
'907 Patent (Oct. 25, 2017),' filed February 22, 2019.
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589. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00363, EXHIBITS
1045, 'Deposition Transcript of R. Jacob Baker in IPR2017-00577 concerning the
parent to the '907 Patent (Jan. 12, 2018),' filed February 22, 2019.

590. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00363, EXHIBITS
1046, 'Final Written Decision in IPR2017-00577 invalidating all challenged claims to
the parent to the '907 Patent (July 5, 2018),' filed February 22, 2019.

591. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00363, EXHIBITS
1048, 'U.S. Patent No. 7,133,960, filed February 22, 2019.

592. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00363, Petitioners'
Reply to Patent Owner's Response, filed February 22, 2019.

593. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00363, Order, Trial
Hearing, filed March 1, 2019.

594. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00363, Patent
Owner's Objections To Reply Evidence, filed March 1, 2019.

595. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00363, Patent
Owner's Motion To Exclude, filed March 4, 2019.

596. | Inter Partes Review of US Patent No0.9606907, Case No. IPR2018-00363, Patent
Owner's Request For Oral Argument, filed March 4, 2019.

597. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00363, Petitioners'
Request for Oral Argument, filed March 4, 2019.

598. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00363, Petitioners'
Opposition to Patent Owner's Motion to Exclude, filed March 11, 2019.

599. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00363, Patent
Owner's Sur-Reply To Petitioner's Reply, filed March 15, 2019.

600. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00363, Patent
Owner's Reply To Petitioner's Opposition To Motion To Exclude, filed March18, 2019.

601. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00363, Order, Trial
Hearing, filed March 22, 2019.

602. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00364, Curriculum
Vitae of Dr. Harold Stone, filed December 27, 2017.

603. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00364, Declaration
of Dr. Harold Stone, filed December 27, 2017.

604. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00364, File History
of U.S. Patent N0.9606907, filed December 27, 2017.

605. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00364, Petition,
filed December 27, 2017.
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606. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00364, Patent

Owner’s Preliminary Response, filed May 7, 2018.

607. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00364, Decision
Granting Institution of Inter Partes Review, filed August 6, 2018.

608. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00364, Patent
Owner's Objections to Petition Evidence, filed August 21, 2018.

609. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00364, Patent
Owner's Supplemental Mandatory Notices, filed September 17, 2018.

610. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00364, Exhibit
2001: Annotated Fig. 4 of U.S. Patent No. 7024518 - Halbert, filed November 16,
2018.

611. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00364, Exhibit
2002: Declaration of R. Jacob Baker, Ph.D, P E , filed November 16, 2018.

612. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00364, Patent
Owner's Response, filed November 16, 2018.

613. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00364 EXHIBITS
1043, 'Deposition Transcript of R. Jacob Baker (Feb. 9, 2019.),' filed February 22,
2019.

614. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00365, Patent
Owner’s Preliminary Response, filed December 27, 2017.

615. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00365, Petition,
filed December 27, 2017.

616. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00365, Decision
Granting Institution of Inter Partes Review, filed August 6, 2018.

617. | Order Granting Request for Inter Partes Reexamination mailed September 8, 2010, for
Control No. 95/000,381, filed June 9, 2010, 21 pages.

618. | Non-Final Action mailed August 27, 2010, for Control No. 95/000,546, filed May 11,
2010, 16 pages.

619. | Order Granting Request for Inter Partes Reexamination mailed August 9, 2010, for
Control No. 95/000,546, filed May 11, 2010, 22 pages.

620. | Patent Trial and Appeal Board Decision on Appeal for Reexamination Control Nos.
95/000,546 and 95/000,577, mailed February 25, 2015, 25 pages.

621. | Patent Trial and Appeal Board Decision on Request for Rehearing for Reexamination
Control Nos. 95/000,546 and 95/000,577, mailed August 27, 2015, 5 pages.

622.

Action Closing Prosecution mailed October 1, 2012, for Control Nos. 95/000,546 and
95/000,577, filed May 11, '2010 and October 20, 2010 respectively, 39 pages.
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623.

Patent Owner's Appeal Brief for Reexamination Control Nos. 95/000,546 and
95/000,577, filed October 2, 2013, 46 pages

624. | Patent Trial and Appeal Board Decision on Appeal for Reexamination Control Nos.
95/000,546 and 95/000,577, mailed February 25, 2015, 25 pages.

625. | Patent Trial and Appeal Board Decision on Request for Rehearing for Reexamination
Control Nos. 95/000,546 and 95/000,577, mailed August 27, 2015, 5 pages.

626. | Order Granting Request for Inter Partes Reexamination mailed January 18, 2011, for
Control No. 95/000,577, filed October 20, 2010, 17 pages.

627. | Portion of Request for Inter Partes Reexamination of U.S. Patent No. 7,289,386,
corresponding to Reexam Control No. 95/000,577, in 184 pages. cited by other.

628. | Order Granting Request for Inter Partes Reexamination mailed January 18, 2011, for
Control No. 95/000,578, filed October 20, 2010, 14 pages.

629. | Portion of Request for Inter Partes Reexamination of U.S. Patent No. 7,619,912,
corresponding to Reexam Control No. 95/000,578, in 66 pages. cited by other.

630. | Patent Owner's Response to Office Action mailed November 13, 2012 for
Reexamination Control Nos. 95/000,578; 95/000,579, and 95/001,339, filed January
14, 2013, 96 pages.

631. | Patent Trial and Appeal Board Decision on Appeal for Reexamination Control Nos.
95/000,578; 95/000,579; and 95/001,339, mailed May 31, 2016, 106 pages.

632. | Order Granting Request for Inter Partes Reexamination mailed January 14, 2011, for
Control No. 95/000,579, filed October 21, 2010, 12 pages.

633. | Portion of Request for Inter Partes Reexamination of U.S. Patent No. 7,619,912,
corresponding to Reexam Control No. 95/000,579, in 32 pages. cited by other.

634. | Examiner's Determination after Board Decision on Appeal for Reexamination Control
No. 95/001,337, mailed September 11, 2015, 16 pages.

635. | Non-Final Action Closing Prosecution mailed March 12, 2012, for Control No.
95/001,337, filed April 19, 2010, 33 pages.

636. | Non-Final Action mailed September 27, 2011, for Control No. 95/001,337, filed April
19, 2010, 19 pages.

637. | Order Granting Request for Inter Partes Reexamination mailed August 27, 2010, for
Control No. 95/001,337, filed April 19, 2010, 21 pages.

638. | Right of Appeal Notice mailed June 22, 2012, for Control No. 95/001,337, filed June 4
2010, 34 pages.

639.

Non-Final Action Closing Prosecution mailed September 1, 2010, for Control No.
95/001,339, filed April 10, 2010, 17 pages.
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640. | Non-Final Action mailed April 4, 2011, for Control No. 95/001,339, filed April 20,
2010, 61 pages. (merged with 95/000,578 and 95/000,579)

641. | Non-Final Action mailed October 4, 2011, for Control No. 95/001,339, filed April 20,
2010, 77 pages. (merged with 95/000,578 and 95/000,579)

642. | Non-Final Action mailed October 14, 2011, for Control No. 95/001,339, filed April 30,
2010, 99 pages. (merged with 95/000,578 and 95/000,579)

643. | Order Granting Request for Inter Partes Reexamination mailed September 1, 2010, for
Control No. 95/001,339, filed April 20, 2010, 14 pages.

644. | Action Closing Prosecution mailed March 27, 2014 for Reexamination Control No.
95/001,339, filed June 8, 2010, 106 pages

645. | Non-Final Office Action mailed November 13, 2012, for Control Nos. 95/001,339,
95/000,578 and 95/000,579, filed April 20, 2010, October 20, 2010 and October 21,
2010 respectively, 81 pages

646. | Non-Final Action Closing Prosecution mailed March 21, 2014, for Reexamination
Control Nos. 95/001,339; 95/000,578; and 95/000,579, 92 pages.

647. | Patent Trial and Appeal Board Decision on Request for Rehearing for Reexamination
Control No. 95/001,381, mailed August 13, 2014, 7 pages.

648. | U.S. Court of Appeals for the Federal Circuit, Decision on Appeal for Reexamination
Control No. 95/001,381, filed November 13, 2015, 14 pages

649. | Non-Final Action Closing Prosecution mailed June 21, 2011, for Control No.
95/001,381, filed June 9, 2010, 34 pages.

650. | Non-Final Action mailed September 8, 2010, for Control No. 95/001,381, filed June 9,
2010, 17 pages.

651. | Non-Final Action mailed June 15, 2011, for Control No. 95/001,381, filed June 9,
2010, 33 pages.

652. | Right of appeal Notice mailed February 7, 2012, for Control No. 95/001,381, 33 pages.

653. | Patent Trial and Appeal Board Decision on Appeal for Reexamination Control No.
95/001,381, mailed January 16, 2014, 24 pages.

654. | Request for Inter Partes Reexamination; Reexam Control No. 95/001,381, for U.S.
Patent No. 7,532,537, filed June 9, 2010, 247 pages

655. | Non-Final Office Action mailed December 19, 2012, for Control No. 95/001,758, filed
September 14, 2011, 36 Pages.

656. | Patent Owner's Response to Office Action mailed December 19, 2012 for
Reexamination Control No. 95/001,758, filed March 19, 2013, 61 pages

657. | Patent Owner's Response to Office Action mailed September 26, 2013 for
Reexamination Control No. 95/001,758, filed November 26, 2013, 85 pages
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658. | Third Party Requester’s Comments after Non-Final Action mailed September 26, 2013
for Reexamination Control No. 95/001,758, filed December 26, 2013,

659. | Action Closing Prosecution mailed March 27, 2014 for Reexamination Control No.
95/001,758, filed September 14, 2011, 40 pages

660. | Patent Trial and Appeal Board Decision on Appeal for Reexamination Control No.
95/001,758, mailed May 31, 2016, 49 pages.

661. | Non-Final Office Action mailed November 16, 2011, for Reexam Control No.
95/001,758 filed September 14, 2011, 25 pages.

662. | Order Granting Request for Inter Partes Reexamination mailed November 16, 2011, for
Reexam Control No. 95/001,758, filed September 14, 2011, 13 pages.

663. | Request for Inter Partes Reexamination; Reexam Control No. 95/001,758, for U.S.
Patent No. 7,864,627, filed September 15, 2011, 814 pages (submitted in four parts.)

664. | Patent Trial and Appeal Board Decision on Appeal for Reexamination Control No.
95/001/337, mailed January 16, 2014, 30 pages

665. | Patent Trial and Appeal Board Decision on Appeal for Reexamination Control No.
95/001/381, mailed January 16, 2014, 24 pages

666. | New Board of Appeals Decision after Board Decision with New Ground of Rejection:
New Ground of Rejection dated 06/26/2014 for Reexamination Control No. 95/001337

667. | Other Reference-Patent/App/Search documents dated 11/22/2016 for Reexamination
Control No. 95/001337

668. | Patent Owner Comments on Examiner's Determination after Board Decision dated
02/22/2017 for Reexamination Control No. 95/001337

669. | Patent Owner Comments on Examiner's Determination after Board Decision dated
10/14/2015 for Reexamination Control No. 95/001337

670. | Patent Owner Comments on Req for Rehearing timely dated 03/19/2014 for
Reexamination Control No. 95/001337

671. | Patent Owner Response after Board Decision dated 03/18/2014 for Reexamination
Control No. 95/001337

672. | Patent Owner Response after Board Decision dated 03/19/2014 for Reexamination
Control No. 95/001337

673. | Patent Owner Response after Board Decision dated 07/29/2014 for Reexamination
Control No. 95/001337

674. | Petition under Rule 41.3 to Chief Admin Patent Judge dated 11/22/2016 for
Reexamination Control No. 95/001337

675. | Reexam - Affidavit/Decl/Exhibit Filed by 3rd Party dated 03/22/2017 for
Reexamination Control No. 95/001337
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676. | Reexam - Affidavit/Decl/Exhibit Filed by 3rd Party dated 04/17/2014 for
Reexamination Control No. 95/001337

677. | Reexam - Affidavit/Decl/Exhibit Filed by 3rd Party dated 09/05/2014 for
Reexamination Control No. 95/001337

678. | Reexam - Affidavit/Decl/Exhibit Filed by 3rd Party dated 11/13/2015 for
Reexamination Control No. 95/001337

95/001337

679. | Reexam Petition Decision - Denied dated 08/05/2014 for Reexamination Control No.

Control No. 95/001337

680. | Reexam Petition Decision - Granted - in-part dated 01/23/2017 for Reexamination

681. | Reqr Comments on Examiners Determ after Board Decision dated 11/13/2015 for
Reexamination Control No. 95/001337

682. | Requester Comments on Patent Owner Response after Board Decision dated
03/22/2017 for Reexamination Control No. 95/001337

683. | Requester Comments on Patent Owner Response after Board Decision dated
04/17/2014 for Reexamination Control No. 95/001337

684. | Requester Comments on Patent Owner Response after Board Decision dated
09/05/2014 for Reexamination Control No. 95/001337

685. | Requester Request for Rehearing after Board Decision dated 02/18/2014 for
Reexamination Control No. 95/001337

95/001337

686. | Administrative Remand to Examiner dated 01/19/2017 for Reexamination Control No.

687. | Affidavit-traversing rejections or objections rule 132 (26 pages) dated 10/14/2015 for
Reexamination Control No. 95/001337

688. | Affidavit-traversing rejections or objections rule 132 dated 02/22/2017 for
Reexamination Control No. 95/001337

689. | Affidavit-traversing rejections or objections rule 132 dated 03/18/2014 for
Reexamination Control No. 95/001337

690. | Affidavit-traversing rejections or objections rule 132 dated 03/19/2014 for
Reexamination Control No. 95/001337

691. | Affidavit-traversing rejections or objections rule 132 dated 10/14/2015 for
Reexamination Control No. 95/001337

692. | Examiner's Determination on Patent Owner Response/Requester Comments after
Board Decision dated 06/15/2015 for Reexamination Control No. 95/001337

693. | Examiner's Determination on Patent Owner Response/Requester Comments after
Board Decision dated 09/11/2015 for Reexamination Control No. 95/001337
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694. | Order Granting Request for Inter Partes Reexamination and Non-Final Office Action
mailed December 7,2012, for Control No. 95/002,399, filed September 15, 2012, 89
pages.

695. | Reexamination Control No. 95/002,399, filed April 25, 2013, and its entire file history

696. | Request for Inter Partes Reexamination for U.S. Patent No. 8,250,295, filed September
15,2012, 601 pages. (submitted in three parts.)

697. | "64 & 72 Pin Zip/Simm Sram Module", JEDEC, Standard No. 21-C,
www.jedec.com/download/search/4.sub.--04.sub.--01.pdf, Jun. 1997 pp. 4.4.1-1.

698. | "Bank Striping of Data Across Internal SDRAM Banks," IP.com, IPCOM000013697D,
2000.

699. | "Distributed Memory Mapping," IP.com, IPCOM000014788D, 2000.

700. | "Elipida Memory to Speak at Intel's Memory Implementers Forum Roundtable Event",
Intel Developer Forum, [Online]. Retrieved from the Internet: <URSL:
http://www.elpida.com/en/news/2004/02-18.html>, (Jun. 14, 2011), 1 pg. cited by
examiner.

701. | "Information Huawei or FPGA-Take Five," Electronic News, 2002, p. 24.

702. | "Method for a high-performance DRAM address mapping mechanism," IP.com,
IPCOMO000008164D, 2002.

703. | "Method for memory probing on a multiple-DIMM bus," IP.com, IPCOM000019063D,
2003.

704. | "Method for multiple device interface testing using a single device," IP.com,
IPCOMO000010054D, 2002.

705. | "PC2100 and PC1600 DDR SDRAM Registered DIMM Design Specification" JEDEC,
Standard No. 21-C, Revision 1.3, Jan. 2002.

706. | "Quad Band Memory (QBMA.TM. ): DDR200/266/333 devices producing
DDR400/533/667" (the "QBMA Reference"), published by the QBMA Alliance,
Platform Conference, San Jose, California, Jan. 23-24, 2002.

707. | Abali, B. "Memory Expansion Technology (MXT): Software Support and Performance,"
IBM J. Res. & Dev., vol. 45, No. 2, 2001, pp. 287-300.

708. | ANONYMOUS. (May 2002). “Hynix HYMD512G726(L)8-K/H/L Registered DDR SDRAM
DIMM, 128 Mx72 bits Product Description,” Rev. 0.1/May, 02, pp. 1-16.

709. | Arlington, DL Evans. "Enhancement of Memory Card Redundant Bit Usage Via
Simplified Fault Alignment Exclusion,” IMB Technical Disclosure Bulletin, 1987.

710. | Arroyo et al. "Method of executing Manufacturing ROM Code Without Removing
System Roms," IP.com, IPCOM000037214D, 1989.
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711. | Ayukawa et al. "An Access-Sequence Control Scheme to Enhance Randon-Acess
Performance of Embedded DRAM's," IEEE Journal of Solid-State Circuits, Vol. 33, No.
5, p. 800-806, dated May 1998.
712. | Barr, Michael. "Programmable Logic: What's it to Ya?," Embedded Systems
Programming, Jun. 1999, pp. 75-84.
713. | Bennayoun et al. "Input/Output Chip Select Doubler," IBM Technical Disclosure
Bulletin, vol. 38, No. 04 1995, pp. 237-240.
714. | Blum et al. "Fast Multichip Memory System With Power Select Signal," IMB Technical
Disclosure Bulletin, 1979.
715. | Carvalho, Carlos; "The Gap between Processor and Memory Speeds"; ICCA '02.
716. | Cuppu et al. "A Performance Coparison of Contemporary DRAM Architectures,” IEEE
Proceedings of the 26.sup.th International Symposium on Computer Architectures,
May 2-4, 1999, Atlanta, Georgia, pp. 1-12.
717. | Cuppu et al. "Concurrency, Latency, or System Overhead: Which Has the Largest
Impact on Uniprocessor DRAM-System Performance?," IEEE, 2001, pp. 62-71.
718. | Cuppu et al. "High-Performance DRAMs in Workstation Environments," IEEE
Transactions on Computers, vol. 50, No. 11, 2001, pp. 1133-1153.
719. | Denneau, M. "Logic Processor For Logic Simulation Machine," IBM Technical
Disclosure Bulletin, vol. 25, No. 1, 1982.
720. | Excerpts from the Authoritative Dictionary of IEEE Standard Terms, Seventh Edition,
Standards Information Network, IEEE Press (2000), pp. 133-265
721. | Excerpts from the Authoritative Dictionary of IEEE Standard Terms, Seventh Edition,
Standards Information Network, IEEE Press (2000), pp. 349-411
722. | Fairchild Semiconductor. "DM74L5138 DM74LS139 Decoder/Demultiplexer,” Fairchild
Semiconductor Corporation, 2000.
723. | Fitzgerald et al. "Chip Select Circuit for Multi-Chip RAM Modules," IP.com,
IPCOMO000044404D, 1984.
724. | Freedman, Alan. "The Computer Glossary," The Complete lllustrated Dictionary,
American Management Association, 2001.
725. | Gray, KS. "Fet Ram Chip Double Density Scheme," IP.com, IPCOMO000043942D, 1984.
726. | Grimes et al. "Access Rate/Availability Improvement Logic for Dynamic Memories,"
IBM Technical Disclosure Bulletin, Oct. 1982.
727. | Gupta et al. "Designing and Implementing a Fast Crossbar Scheduler," IEEE Micro,
1999, pp. 20-28.
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728. | Hession et al. "Chip Select Technique for Multi Chip Decoding," IP.com,
IPCOMO000070404D, 1985.

729. | Hewlett-Packard. "Memory technology evolution: an overview of system memory
technologies," technology brief, 7th edition. 2003.

730. | Hoare et al. "An 88-Way Multiprocessor Within An FPGA With Customizable
Instructions," Proceedings of the 18th International Parallel and Distributed
Processing Symposium, 2004.

731. | Intel Corporation, 66/100 MHz PC SDRAM 64-Bit Non-ECC/Parity 144 Pin Unbuffered
SO-DIMM Specification, Revision 1.0, Feb. 1999.

732. | Intel Corporation, PC SDRAM Registered DIMM Design Support Document, Revision
1.2, Oct. 1998.

733. | IntelR 6400/6402 Advanced Memory Buffer Datasheet, published October 2006.

734. | Jacob, Bruce L.; "Synchronous DRAM Architectures, Organizations, and Alternative
Technologies". University of Maryland, Dec. 10, 2002.

735. | Jacob, Bruce, et al. "Memory Systems - Cache, DRAM, Disk," Elsevier Inc. 2008,
Chapters 7 and 10

736. | JEDEC "JEDEC Standard: Double Data Rate (DDR) SDRAM Specification", JESD79C Mar.
2003.

737. | JEDEC Standard JESD79D, "Double Data Rate (DDR) SDRAM Specification," published
Jan. 2004.

738. | Jedec Standard No. 21-C, 4.20.5--184 Pin. PC1600/2100 DDR SDRAM Unbuffered
DIMM Design Specification, Revision 1.1, Release 11b, Published Apr. 2003.

739. | JEDEC Standard No. 21-C, 4.20.6-200 Pin. PC2700/PC2100/PC1600 DDR SDRAM
Unbuffered SO-DIMM Reference Design Specification, Revision 1.1, Release 11b, Apr.
26, 2002.

740. | JEDEC Standard No. 21-C, 4.20-2--168 Pin, PC133 SDRAM Registered Design
Specification, Revision 1.4, Release 11a, Feb. 2002.

741. | JEDEC Standard No. 21-C, 4.20-2-168 Pin, PC133 SDRAM Registered SO-DIMM,
Reference Design Specification, Revision 1.02, Release 11. Published Oct. 2003.

742. | JEDEC Standard No. 21-C, 4.20-3--144 Pin, PC133 SDRAM Unbuffered SO-DIMM,
Reference Design Specification, Revision 1.02, Release 11. Published Oct. 2003.

743. | Jedec Standard No. 21-C, DDR SDRAM PC2100 and PC1600 DDR SDRAM Registered
DIMM Design Specification, Revision 1.3, Release 11b, Jan. 2002.
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First Named Inventor Jefferey C. Solomon
Substitute for Form 1449-PTO Art Unit 2139
Examiner Name TBD
Sheet | 47 | of | 47 Attorney Docket Number | 729980-5023-US01

874. | Construction and Prehearing Statement Pursuant to Patent L.R. 4-3, including Exhibit
A, filed August 27, 2014, 28 pages.

875. | Notice of Allowance, U.S. Pat. App. No. 12/504,131, February 12, 2013, 52 pages

876. | Non-Final Office Action, U.S. Pat. App. No. 12/761,179, September 13, 2012, 20 pages

877. | Response to non-final office action dated September 13, 2012 for U.S. Patent
Application No. 12/761,179, filed March 13, 2013, 16 pages

878. | Notice of Allowance, U.S. Pat. App. No. 12/761,179, July 11, 2013, 37 pages

879. | Non-Final Office Action, dated January 2, 2014, for U.S. Pat. App. No. 13/287,042 filed
November 1, 2011, 42 pages

880. | Response to Non-Final Office Action dated January 2, 2014 for U.S. Pat. App. No.
13/287,042, filed April 2, 2014, 12 pages

881. | Non-final office action, U.S. Patent Application No. 13/288,850, October 14, 2013, 24
pages

882. | Response to non-final office action dated October 14, 2013 for U.S. Patent Application
No. 13/288,850, filed January 14, 2014, 15 pages

883. | Non-final office action, U.S. Patent Application No. 13/411,344, December 31, 2013,
28 pages

884. | Response to non-final office action dated 12/31/2013 for U.S. Patent Application No.
13/411,344, filed March 31, 2014, 12 pages

885. | Non-Final Office Action, U.S. Pat. App. No. 13/412,243, January 2, 2014, 20 pages

886. | Non-final office action, U.S. Patent Application No. 13/473,413, November 17, 2011,
46 pages

887. | Office Action mailed April 2, 2014, for Japanese Patent Application No. JP 2012-
520662 and English translation thereof, 7 pages

888. | Written Opinion for International Application No. PCT/US2010/040826, date of
mailing October 24, 2011 (NETL.048VPC) in 7 pages.

889. | International Preliminary Report on Patentability for International Application No.
PCT/US2010/040826, date of mailing November 28, 2011 (NETL.048VPC) in 34 pages.

890. | International Search Report and Written Opinion for Related Application No.
PCT/US2010/040826, mailed on September 27, 2010, in 15 pages.

891. | International Search Report and Written Opinion, PCT Application No.
PCT/US2011/059209, January 31, 2013

Examiner Date
Signature Considered
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Electronic Acknowledgement Receipt

EFS ID: 41600916
Application Number: 16695020
International Application Number:
Confirmation Number: 7514

Title of Invention:

MEMORY MODULE WITH DATA BUFFERING

First Named Inventor/Applicant Name:

Jefferey C. Solomon

Customer Number:

79141

Filer:

Jamie Jie Zheng

Filer Authorized By:

Attorney Docket Number: 129980-5023-US01
Receipt Date: 08-JAN-2021
Filing Date: 25-NOV-2019
Time Stamp: 20:31:35

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ftes)/ Multl' .Pages
Number Message Digest | Part/.zip| (ifappl.)
124198
129980-5023US_IDS_Transmitt
1 Transmittal Letter ol no 4
a|_2021 -01 _Ospdf 72f25075dbbc965ac3ae924b85e3084e9c3:
Warnings:
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Information:

388380
) Information Disclosure Statement (IDS) | 129980-5023US01_IDS_List_Fo, no 47
Form (SB08) rm_1449_2021-01-08.pdf s s
Warnings:
Information:
This is not an USPTO supplied IDS fillable form
Total Files Size (in bytes):| 512578

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Electronically filed January 8, 2021

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of: Jefferey C. Solomon Confirmation No.: 7514

Serial No.:  16/695,020 Art Unit: 2139

Filed: November 25, 2019 Examiner: TBD

For: MEMORY MODULE WITH DATA  Attormey Docket No:
BUFFERING 129980-5023-US01

INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Sir:

In accordance with the duty of disclosure provisions of 37 C.F.R. §1.56, there is hereby provided
certain information which the Examiner may consider material to the examination of the subject U.S.
patent application. It is requested that the Examiner make this information of record if it is deemed
material to the examination of the application.

L. Enclosures accompanying this Information Disclosure Statement are:

la. X A list of all patents, publications, applications, or other information submitted for
consideration by the office.

1b. A legible copy of:
[] Each foreign patent;
[] Each publication or that portion which caused it to be listed on the PTO-1449;

] For each cited pending U.S. application, the application specification including the
claims, and any drawing of the application, or portion of the application which caused it
to be listed on the PTO-1449 including any claims directed to that portion;

[ all other information or portion which caused it to be listed on the PTO-1449.

lc. [] An English language copy of search report(s) from a counterpart foreign application
or PCT International Search Report.

1d. [] Explanations of relevancy (ATTACHMENT 1(d), hereto) or English language
abstracts of the non-English language publications.

129980-5023-US01 IDS 1
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3a.

3b.

3c.

3d.

O

4a.

4b.

4c.

This Information Disclosure Statement is filed under 37 C.F.R. §1.97(b):

[] Within three months of the filing date of a national application other than a continued
prosecution application under §1.53(d);

(] Within three months of the date of entry of the national stage as set forth in §1.491 in
an international application;

X Before the mailing of the first Office action on the merits;

[] Before the mailing of a first Office action after the filing of a request for continued
examination under §1.114.

This Information Disclosure Statement is filed under 37 C.F.R. §1.97(¢c) after the period
specified in 37 C.F.R. §1.97(b), but before the mailing date of any of a final action under
37 C.F.R. §1.113, anotice of allowance under 37 C.F.R. §1.311 or an action that
otherwise closes prosecution in the application.

(Check either Item 3a, 3b, 3¢ or 3d)

[] The Certification Statement in Item 5 below is applicable. Accordingly, no fee is
required.

[] The $260 (large entity) fee set forth in 37 C.F.R. §1.17(p) in accordance with 37
CF.R. §1.97(c) is to be charged to Morgan, Lewis & Bockius LLP Deposit Account
No. 50-0310 (order no. ).

[] The $130 (small entity) fee set forth in 37 C.F.R. §1.17(p) in accordance with 37
CF.R. §1.97(c) is to be charged to Morgan, Lewis & Bockius LLP Deposit Account
No. 50-0310 (order no. ).

[ ] The $65 (micro entity) fee set forth in 37 C.F.R. §1.17(p) in accordance with 37
CFR. §197(c) is to be charged to Morgan, Lewis & Bockius LLP Deposit Account
No. 50-0310 (order no. ).

(Items 3b or 3¢ to be checked if any reference known for more than 3 months)

This Information Disclosure Statement is filed under 37 C.F R. §1.97(d) after the period
specified in 37 C.F.R. §1.97(c), but on or before the date of payment of the issue fee.

(Check Item 4a, and 4b, 4c or 4d)
[] The Certification Statement in Item 5 below is applicable.

[ ] The $260 (large entity) fee set forth in 37 C.F.R. §1.17(p) in accordance with 37
CFR. §197(c) is to be charged to Morgan, Lewis & Bockius LLP Deposit Account
No. 50-0310 (order no. ).

] The $130 (small entity) fee set forth in 37 C.F.R. §1.17(p) in accordance with 37
CF.R. §1.97(c) is to be charged to Morgan, Lewis & Bockius LLP Deposit Account
No. 50-0310 (order no. ).

129980-5023-US01 IDS 2
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4d.

5b.

Sc.

5d.

7a.

7b.

[] The $65 (micro entity) fee set forth in 37 C.F.R. §1.17(p) in accordance with 37
CFR. §197(c) is to be charged to Morgan, Lewis & Bockius LLP Deposit Account
No. 50-0310 (order no. ).

Certification Statement (applicable if Item 3a or Item 4a is checked)
(Check either Item 5a, 5b, 5c or 5d)

[] In accordance with 37 C.E.R. §1.97(e)(1), it is certified that each item of information
contained in this information disclosure statement was first cited in a communication
from a foreign patent office in a counterpart foreign application not more than three
months prior to the filing of this Information Disclosure Statement.

] In accordance with 37 C.F.R. §1.97(¢)(2), it is certified that no item of information
contained in the information disclosure statement was cited in a communication from
a foreign patent office in a counterpart foreign application, and, to the knowledge of
the person signing the certification after making reasonable inquiry, no item of
information contained in the information disclosure statement was known to any
individual designated in 37 C.F R. §1.56(c) more than three months prior to the filing
of this information disclosure statement.

] Each item of information contained in this information disclosure statement was cited
in a communication from a foreign patent office in a counterpart application, and the
communication was not received by any individual designated in 37 C.F.R. §1.56(c)
more than thirty days prior to the filing of this information disclosure statement.

(] Pursuant to 37 C.F.R. §1.704(d), each item of information contained in this
information disclosure statement was cited in a communication from a foreign patent
office in a counterpart application, and the communication was not received by any
individual designated in 37 C.F R. §1.56(c) more than thirty days prior to the filing of
this information disclosure statement.

Copies of each cited U.S. patent and cach U.S. patent application publication are not
enclosed pursuant to the USPTO OG Notice dated 05 August 2003 waiving the
requirement under 37 C.F.R. 1.98(a)(2)(1) for U.S. patent applications filed after June 30,
2003.

This application is a continuation application under 37 C.F R. §1.53(b) or (d).
(Check appropriate Items 7a, 7b and/or 7c)

] A Petition to Withdraw from issue under 37 C.F.R. §1.313(b)(5) is concurrently filed
herewith.

X Copies of foreign patent documents and publications listed on Form PTO-1449 from
prior application Serial No. 15/857,519, filed on December 28, 2017; 14/715,486,
filed on May 18, 2015; 13/971,231 , filed on August 20, 2013; 13/287,081 , filed on
November 1, 2011; 13/032,470 , filed on February 22, 2011; 12/955,711 , filed on
November 29, 2010; 12/629,827 . filed on December 2, 2009; 12/408,652 , filed on
March 20, 2009; 11/335,875 . filed on January 19, 2006; 11/173,175 , filed on July
1, 2005; 11/075,395 , filed on March 7, 2005, of which this application claims

129980-5023-US01 IDS 3
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Tc.

8a.

priority under 35 U.S.C. §120, are not being submitted pursuant to 37 C.F.R.

§1.98(d).

] Copies of the publications listed on the attached Form PTO-1449 that were not
previously cited in prior application Serial No. , filed on , are provided
herewith.

This is a Supplemental Information Disclosure Statement. (Check Item 8a)

(] This Supplemental Information Disclosure Statement under 37 C.F.R. §1.97(f)
supplements the Information Disclosure Statement filed on . A bona fide
attempt was made to comply with 37 C.F.R. §1.98, but inadvertent omissions were
made. These omissions have been corrected herein. Accordingly, additional time is
requested so that this Supplemental Information Disclosure Statement can be
considered as if properly filed on

In accordance with 37 C.FR. §1.98, a concise explanation of what is presently
understood to be the relevance of each non-English language publication is:

( Check Item 9a, 9b, or 9¢)

9a. [] satisfied because all non-English language publications were cited on the enclosed
English language copy of the PCT International Search Report or the search report
from a counterpart foreign application indicating the degree of relevance found by
the foreign office.

9b. [ set forth in the application.

9¢. ] enclosed as an attachment hereto.

10. The Commissioner is authorized to charge any additional fee required or credit any
overpayment for this Information Disclosure Statement and/or Petition to Morgan, Lewis
& Bockius LLP Deposit Account No. 50-0310 (order no. 129980-5023-USO01).

11. No admission is made that the information cited in this Statement is, or is considered to
be, material to patentability nor a representation that a search has been made (other than a
search report of a foreign counterpart application or PCT International Search Report if
submitted herewith). 37 C.F.R. §§1.97(g) and (h).

Respectfully submitted,

Date:  January 8, 2021 /Jamie J. Zheng/ 51,167
Jamie J. Zheng (Reg. No.)
MORGAN, LEWIS & BOCKIUS 11e
1400 Page Mill Road
Palo Alto, CA 94304
(650) 843-4000

129980-5023-US01 IDS 4
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWWw.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
79141 7590 03/30/2021
Morgan, Lewis & Bockius LLP (PA)(J. Zheng) BANSAL, GURTEJ
1400 Page Mill Road
Palo Alto, CA 94304 | ARTONIT PAPERNUMBER |
2139
DATE MAILED: 03/30/2021
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
16/695,020 11/25/2019 Jefferey C. Solomon 129980-5023-USO1 7514

TITLE OF INVENTION: MEMORY MODULE WITH DATA BUFFERING

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 06/30/2021

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

1. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION EFEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

I11. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: ~ Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through S should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

79141 7590 03/30/2021 Certificate of Mailing or Transmission
Morgan Lewis & Bockius LLP (P A)(J Zheng) I hereby certify that this Fee(s) Transmittal is being deposited with the United
’ ) : States Postal Service with sufficient postage for first class mail in an envelope
1400 Page Mill Road addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Palo Alto, CA 94304 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
s
(Typed or printed name)
(Signature)|
(Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/695,020 11/25/2019 Jefferey C. Solomon 129980-5023-US01 7514
TITLE OF INVENTION: MEMORY MODULE WITH DATA BUFFERING
| APPLN. TYPE | ENTITY STATUS I ISSUE FEE DUE | PUBLICATION FEE DUE I PREV. PAID ISSUE FEE I TOTAL FEE(S) DUE | DATE DUE I
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 06/30/2021
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
BANSAL, GURTEJ 2139 711-105000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys

or agents OR, alternatively, 1
(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2,
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

M| Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

[ "Fee Address" indication (or "Pee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

w

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individuat [ Corporation or other private group entity [ Government

4a. Fees submitted: (Jissue Fee [IPublication Fee (if required) (JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Electronic Payment via EFS-Web [ Enclosed check [_J Non-electronic payment by credit card (Attach form PTO-2038)

() The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

| Applicant certifying micro entity status. See 37 CFR 1.29
d Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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s UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWwWw.uspto.gov

I APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/695,020 11/25/2019 Jefferey C. Solomon 129980-5023-US01 7514
| EXAMINER |
79141 7590 03/30/2021
Morgan, Lewis & Bockius LLP (PA)({J. Zheng) BANSAL, GURTE]
1400 Page Mill Road
Palo Alto, CA 94304 | ART UNIT PAPERNUMBER |
2139

DATE MAILED: 03/30/2021

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration

of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. Arecord in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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noted below. Failure to timely comply will result in ABANDONMENT of this application.
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5] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.(J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.
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3.00J Examiner's Comment Regarding Requirement for Deposit 7. Other -
of Biological Material .

4. Interview Summary (PTO-413),
Paper No./Mail Date. .
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Primary Examiner, Art Unit 2139
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Allowable Subject Matter

1. Claims 1-15 are allowed.

2. The following is an examiner’s statement of reasons for allowance:

Claim 1 recites the limitation, “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; wherein data transfers through the circuitry
are registered for an additional 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.”

Said limitations are taught by the specification as originally filed. Said limitations, in
combination with the other recited limitations, are not taught or suggested by the prior art of
record.

Claims 2-15 depend from independent claim 1 and are considered allowable for at least
the same reasons are recited above.

Janzen (US 2003/0018845) appears to be the closest prior art and teaches a memory
device having a number of ranks having different burst order addressing for read and write
operations. However, does not teach the limitation, “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
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accordance with an overall CAS latency of the memory module; wherein data transfers through
the circuitry are registered for an additional 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.”

Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue
fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for
Allowance.”

Conclusion
3. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to GURTEJ BANSAL whose telephone number is (571)270-5588.
The examiner can normally be reached on M-F 8am-5pm.

Examiner interviews are available via telephone, in-person, and video conferencing using
a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
encouraged to use the USPTO Automated Interview Request (AIR) at
http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Reginald Bragdon can be reached on (571)-272-4204. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished

applications is available through Private PAIR only. For more information about the PAIR
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system, see https://ppair-my.uspto.gov/pair/PrivatePair. Should you have questions on access to
the Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-
free). If you would like assistance from a USPTO Customer Service Representative or access to
the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-

1000.

/GURTEJ BANSAL/
Primary Examiner, Art Unit 2139
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128. 6,681,301 2004-01-20 | Mehta et al.
129. 6,683,372 2004-01-27 | Wong et al.
130. 6,697,888 2004-02-24 | Halbert et al.
131 6,704,910 2004-03-09 | Hong
E?(alnlner /GURTES BANSAL/ Date . 03/25/2021
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132. 6,705,877 2004-03-16 | Li et al.
133. 6,717,855 2004-04-06 | Underwood
134. 6,717,885 2004-04-06 | Lai
135. 6,721,843 2004-04-13 | Lexar Media Inc
136. 6,721,860 2004-04-13 | Klein
137. 6,738,880 2004-05-18 | Lai et al.
138. 6,742,098 2004-05-25 | Halbert et al.
139. 6,747,887 2004-06-08 | Halbert et al.
140. 6,754,797 2004-06-22 | Wu et al.
141. 6,785,189 2004-08-31 | Jacobs et al.
142. 6,788,592 2004-09-07 | Nakata et al.
143. 6,807,125 2004-10-19 | Coteus et al.
144. 6,807,650 2004-10-19 | Lamb et al.
145. 6,813,196 2004-11-02 | Park et al.
146. 6,832,284 2004-12-14 | Perego et al.
147. 6,832,303 2004-12-14 | Tanaka
148. 6,834,014 2004-12-21 | Yoo et al.
149. 6,854,042 2005-02-08 | Karabatsos
150. 6,880,094 2005-04-12 | LaBerge
151. 6,889,304 2005-05-03 | Perego et al.
152. 6,912,615 2005-06-28 | Nicolai
153. 6,912,628 2005-06-28 | Wicki et al.
154. 6,925,028 2005-08-02 | Hosokawa et al.
155. 6,944,694 2005-09-13 | Pax
156. 6,948,084 2005-09-20 | Manapat et al
157. 6,950,366 2005-09-27 | Lapidus et al.
158. 6,954,281 2005-10-11 | Fukuda et al
159. 6,961,281 2005-11-01 | Wong et al.
160. 6,981,089 2005-12-27 | Dodd et al.
161. 6,982,892 2006-01-03 | Lee et al.
162. 6,982,893 2006-01-03 | Jakobs
163. 6,990,043 2006-01-24 | Kuroda et al.
164. 6,996,686 2006-02-07 | Doblar et al.
165. 7,007,130 2006-02-28 | Holman
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166. 7,007,175 2006-02-28 | Chang et al.
167. 7,024,518 2006-04-04 | Halbert et al.
168. 7,046,538 2006-05-16 | Kinsley et al.
169. 7,047,361 2006-05-16 | Phison Electronics Corp
170. 7,054,179 2006-05-30 | Cogdill et al.
171. 7,065,626 2006-06-20 | Schumacher et al.
172. 7,072,231 2006-07-04 | Pax
173. 7,073,041 2006-07-04 | Dwyer et al.
174. 7,078,793 2006-07-18 | Ruckerbauer et al.
17s. 7,093,066 2006-08-15 | Klein
176. 7,120,727 2006-10-10 | Lee et al.
177. 7,124,260 2006-10-17 | LaBerge et al.
178. 7,127,584 2006-10-24 | Thompson et al.
17s. 7,130,308 2006-10-31 | Haddock et al.
180. 7,130,952 2006-10-31 | Nanki et al.
181. 7,133,960 2006-11-07 | Thompson et al.
182. 7,133,972 2006-11-07 | Jeddeloh
183. 7,142,461 2006-11-28 | Janzen
184. 7,149,841 2006-12-12 | LaBerge
185. 7,167,967 2007-01-23 | Bungo et al.
186. 7,181,591 2007-02-20 | Tsai
187. 7,191,302 2007-03-13 | Usami
188. 7,200,021 2007-04-03 | Raghuram
189. 7,225,303 2007-05-29 | Choi
190. 7,227,910 2007-06-05 | Lipka
191 7,254,036 2007-08-07 | Pauley et al.
192. 7,266,639 2007-09-04 | Raghuram
193. 7,272,709 2007-09-18 | Zitlaw et al.
194. 7,281,079 2007-10-09 | Bains et al.
195. 7,286,436 2007-10-23 | Bhakta et al.
196. 7,289,386 2007-10-30 | Bhakta et al.
197. 7,334,150 | 2008-02-19 | Ruckerbauer et al.
198. 7,346,750 2008-03-18 | Ishikawa
199. 7,356,639 2008-04-08 | Perego et al.
Signatur | /CURTES BANSAL/ Considered_| ©3/75/2021
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200. 7,370,238 2008-05-06 | Billick et al.
201. 7,379,361 2008-05-27 | Coetal.
202. 7,437,591 2008-10-14 | Wong
203. 7,461,182 2008-12-02 | Fukushima et al.
204. 7,464,225 2008-12-09 | Tsern
205. 7,471,538 2008-12-30 | Hofstra
206. 7,532,537 2009-05-12 | Solomon et al.
207. 7,619,912 2009-11-17 | Bhakta et al.
208. 7,636,274 2009-12-22 | Solomon et al.
209. 7,864,627 2011-01-04 | Bhakta et al.
210. 7,865,674 2011-01-04 | Gower et al.
211, 7,881,150 2011-02-01 | Solomon et al.
212. 7,916,574 2011-03-29 | Solomon et al.
213. 8,001,434 2011-08-16 | Lee et al.
214. 8,089,795 2012-01-03 | Rajan
215. 8,130,560 2012-03-06 | Rajan
216. 8,189,328 2012-05-29 | Kanapathippillai
217. 8,233,303 2012-07-31 | Best
218. 8,250,295 2012-08-21 | Amidi et al.
219. 8,417,870 2013-04-09 | Lee et al.
220. 8,516,185 2013-08-20 | Lee et al.
221. 8,516,188 2013-08-20 | Solomon et al.
222. 8,756,364 2014-06-17 | Bhakta et al.
223. 8,856,464 2014-10-07 | Karamcheti
224, 9,606,907 2017-03-28 | Lee et al.
225. 20010003198 2001-06-07 | Wu
226. 20010008006 2001-07-12 | Klein
227. 20010050857 2001-12-13 | Keeth et al.
228. 20010052057 2001-12-13 | Lai
229. 20020048195 2002-04-01 | Klein, Dean A.
230. 20020088633 2002-07-11 | Kong et al.
231. 20020112119 2002-08-15 | Halbert et al.
232. 20030063514 2003-04-03 | Faue
233. 20030070052 2003-04-01 | Lai, Jiin
}SE?g?;Ereer /GURTEJ BANSAL/ IC)?)Lesidered 03/25/26021
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234. 20030090359 2003-05-15 | Ok
235. 20030090879 2003-05-15 | Doblar et al.
236. 20030191995 2003-10-09 | Abrosimov et al.
237. 20030210575 2003-11-13 | Seo et al.
238. 20040000708 2004-01-01 | Rapport et al.
239. 20040037158 2004-02-26 | Coteus et al.
240. 20040098528 2004-05-01 | Janzen, Jefferey W.
241. 20040201968 2004-10-14 | Tafolla
242. 20050010737 2005-01-13 | Ware et al.
243. 20050036378 2005-02-17 | Kawaguchi et al.
244, 20050154820 2005-07-14 | Briggs et al.
245. 20050257109 2005-11-17 | Averbuj
246. 20050281096 2005-12-22 | Bhakta et al.
247. 20060044860 2006-03-02 | Kinsley et al.
248. 20060117152 2006-06-01 | Amidi et al.
249. 20060126369 2006-06-15 | Raghuram
250. 20060129755 2006-06-15 | Raghuram
251. 20060179206 2006-08-10 | Brittain et al.
252. 20060233012 2006-10-19 | Tomonori et al.
253. 20060248969 2006-11-09 | Seo et al.
254. 20060259711 2006-11-16 | Oh
255. 20060262586 2006-11-23 | Solomon, et al
256. 20060267172 2006-11-30 | Nguyen et al.
257. 20060277355 2006-12-07 | Ellsberry et al.
258. 20070058409 2007-03-15 | Ruckerbauer
259. 20070070669 2007-03-29 | Tsern
260. 20070293094 2007-12-20 | Aekins, Robert A.
261. 20080025137 2008-01-31 | Natarajan et al.
262. 20080046631 2008-02-21 | Takaku et al.
263. 20080104352 2008-05-01 | Talbot
264. 20080162790 2008-07-03 | Im, Jeon-Taek
265. 20090103387 2009-04-23 | Shau, Jeng-lye
266. 20100070690 2010-03-18 | Amer et al.
267. 20100091540 2010-04-15 | Bhakta et al.
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268. 20100128507 2010-05-27 | Solomon et al.
269. 20110016250 2011-01-20 | Lee et al.
270. 20110016269 2011-01-20 | Lee et al.
271. 20110090749 2011-04-21 | Bhakta et al.
272. 20110125966 2011-05-26 | Amidi et al.
273. | RE36229 1999-06-15 | Cady
FOREIGN PATENT DOCUMENTS
Braminr | Cite |~ Sl 00 Nambert | PubiationDate | BESE WS | Whew Relovam pussnags | T
) - Kind Code’(if known) Document or Relevant Figures Appear
274. | EP 1816570 A2 2007-08-08 | Rambus, Inc.
275. Matsushita Electric
JP 10320270 A 1998-12-04 | Ind Co Ltd
276. | JP 2000-285674 2000-10-13 | Fujitsu Ltd.
277. | JP 2000311485 A 2000-10-13 | Fujitsu Ltd.
278. | JP 2002-184176 2002-06-28 | NEC Tohoku Ltd.
279. | JP 2003-007963 2003-01-10 | Hitachi Ltd.
280. | JP 2008-046989 2008-02-28 | Fujitsu Ltd
281. | JP 2009-237492 1997-09-09 | Toshiba Corp.
282. Matsushita Electric
JP 2010-320270 A 1998-12-04 | Inc. Co.
283. | JPH 10092169 A 1997-09-09 | Toshiba Corp.
284, Du Pont Pixel
WO 1992/002879 1992-02-20 | Systems
285. | WO 1994/007242 1994-03-31 | Atmel Corporation
286. | WO 1995/034030 1995-12-14 | Intel Corporation
287. | WO 1999/000734 1999-01-07 | Hitachi, Ltd.
288. Honeywell
WO 2002/058069 2002-07-25 | International, Inc.
289. Centillium
Communications,
WO 2002/063804 2002-08-15 | Inc.
290. Micron Technology,
WO 2003/017283 2003-02-27 | Inc.
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291. Micron Technology,
WO 2003/069484 2003-08-21 | Inc.
292. | WO 2006/055497 2006-05-26 | Intel Corporation
293. | WO 1999/030240 1999-06-17 | Intel Corporation
NON PATENT LITERATURE DOCUMENTS
Examiner | Cite Include name of the author (in CAPITAL LETTERS), title of the article (wWhen appropriate), title of the item (book, magazine,
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294. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, EXHIBITS
1044, 'Deposition Transcript of R. Jacob Baker (Jan. 26, 2019),' filed February 11,
2019
295. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362,
EXHIBITS 1045, 'Deposition Transcript of R. Jacob Baker (Jan. 12, 2018) in
IPR2017-00577 concerning the parent to the '907 Patent,' filed February 11, 2019
296. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362,
EXHIBITS 1047, 'Certified translation of the Examination Decision issued by the
State Intellectual Property Office of the P.R.C. (dated 5/30/18),' filed February 11,
2019
297. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Petitioners'
Reply to Patent Owner's Response, filed February 11, 2019
298. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362,
EXHIBITS 1043, 'Chart comparing text in Dr. Baker's declaration [Ex. 2002] with
identical text in Patent Owner's Response [Paper No. 14],' filed February 11, 2019
299. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362,
EXHIBITS 1046, 'Final Office Action concerning U.S. Patent Application No.
15/470,856 (dated 7/27/18)," filed February 11, 2019
300. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362,
EXHIBITS 1048, 'Certified translation of the Preliminary Opinion issued by the
German Patent and Trademark Office (dated 1/8/19),' filed February 11, 2019
301. [ Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Petitioners'
Request for Oral Argument, filed February 19, 2019
302. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Patent
Owner Objections To Reply Evidence, filed February 19, 2019
303. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Patent
Owner Request For Oral Argument, filed February 19, 2019
Examiner /GURTES BANSAL/ Date 03/25/2021
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304.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Patent
Owner Motion To Exclude, filed February 19, 2019

305.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Corrected
Petitioners' Reply to Patent Owner's Response, filed February 20, 2019

306.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Petitioners'
Opposition to Patent Owner's Motion to Exclude, filed March 5, 2019

307.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Patent
Owner's Sur-Reply To Petitioner's Corrected Reply, filed March 8, 2019

308.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Patent
Owner's Reply To Petitioner's Opposition To Motion To Exclude, filed March 12,
2019

309.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362,
EXHIBITS 3002, 'Patent Owner's Request for Sur Reply,' filed March 1, 2019

310.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Order -
Trial Hearing, filed March 22, 2019

311.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00363,
EXHIBITS 1043, 'Deposition Transcript of R. Jacob Baker (Feb. 9, 2019),' filed
February 22, 2019

312.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00363,
EXHIBITS 1044, 'Declaration of R. Jacob Baker in IPR2017-00577 concerning the
parent to the '907 Patent (Oct. 25, 2017),' filed February 22, 2019

313.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00363,
EXHIBITS 1045, 'Deposition Transcript of R. Jacob Baker in IPR2017-00577
concerning the parent to the '907 Patent (Jan. 12, 2018),' filed February 22, 2019

314.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00363,
EXHIBITS 1046, 'Final Written Decision in IPR2017-00577 invalidating all
challenged claims to the parent to the '907 Patent (July 5, 2018),' filed February 22,
2019

315.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00363,
EXHIBITS 1048, 'U.S. Patent No. 7,133,960, filed February 22, 2019

316.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00363, Petitioners'
Reply to Patent Owner's Response, filed February 22, 2019

317.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00363, Patent
Owner's Objections To Reply Evidence, filed March 1, 2019

318.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00363, Petitioners'
Request for Oral Argument, filed March 4, 2019

Examiner
Signature

/BURTETS BANSAL/

D
ate 03/25/2021
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319. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00363, Patent
Owner's Request For Oral Argument, filed March 4, 2019

320. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00363, Patent
Owner's Motion To Exclude, filed March 4, 2019

321. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00363, Petitioners'
Opposition to Patent Owner's Motion to Exclude, filed March 11, 2019

322. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00363, Patent
Owner's Sur-Reply To Petitioner's Reply, filed March 15, 2019

323. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00363, Patent
Owner's Reply To Petitioner's Opposition To Motion To Exclude, filed March18,
2019

324. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00363, Order,

Trial Hearing, filed March 22, 2019

325. | Inter Partes Review Case No. IPR2014-00882, Exhibit 1007 to Petition for Inter Partes
Review, “Declaration of Dr. Srinivasan Jagannathan,” filed on June 22, 2014.

326. | Petition for Inter Partes Review filed on 6/22/2014 for U.S. Patent No. 7,881,150, Case
No. IPR2014-00882 and Case No. IPR2014-01011, and all associated documents
including cited references and expert declarations, available at
https://ptabtrials.uspto.gov

327. | Inter Partes Review Case No. IPR2014-00882, Corrected Petition for Inter Partes
Review of U.S. Patent No. 7,881,150, filed on July 8, 2014.

328. | Inter Partes Review of U.S. Patent No. 7,881,150, Case No. IPR2014-00882, Patent
Owner’s Preliminary Response Pursuant to 37 C.F.R. § 42.107, filed October 7, 2014

329. | Inter Partes Review of U.S. Patent No. 7,881,150, Case No. IPR2014-00882, Decision
— Institution of Inter Partes Review 37 C.F R. § 42.108, issued December 16, 2014

330. | Inter Partes Review Case No. [IPR2014-00882, Patent Owner Response, filed May 8,
2015

331. | Inter Partes Review Case No. IPR2014-00882, Exhibit 2002, 'Declaration of Professor
Carl Sechen,' filed May 8, 2015

332. | Inter Partes Review Case No. [IPR2014-00882, Exhibit 2003, 'Transcript of Videotaped
Deposition of Srinivasan Jagannathan, Ph. D,' filed May 8, 2015

333. | Inter Partes Review Case No. [IPR2014-00882, Petitioner Diablo Technologies, Inc.'s
Reply to Patent Owner Netlist, Inc.'s Response, filed June 19, 2015

334. | Inter Partes Review Case No. IPR2014-00882, Exhibit 1022, 'Professor Carl Sechen
Deposition Transcript,' filed June 19, 2015

Examiner Date
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335. | Inter Partes Review Case No. IPR2014-00882, Exhibit 1023, 'Dr. Srinivasan
Jagannathan Supplemental Declaration,' filed June 19, 2015

336. | Inter Partes Review Case No. [PR2014-00882, Petitioner's Request for Oral Argument,
filed July 1, 2015

337. | Inter Partes Review Case No. IPR2014-00882, Patent Owner's Request for Oral
Argument, filed July 3, 2015

338. | Inter Partes Review Case No. [IPR2014-00882, Order - Request for Oral Argument - 37
C.FR. 4270, filed July 10, 2015

339. | Inter Partes Review Case No. [PR2014-00882, Record of Oral Hearing, filed
November 16, 2015

340. | Inter Partes Review Case No. [IPR2014-00882, Final Written Decision 35 USC 318 and
37 CFR 42.73, filed December 14, 2015

341. | Inter Partes Review Case No. IPR2014-00882, Netlist Inc.'s Notice of Appeal, filed
February 10, 2016

342. | Inter Partes Review Case No. IPR2014-00883, Exhibit 1011 to Petition for Inter Partes
Review, “Declaration of Dr. Srinivasan Jagannathan,” filed on June 21, 2014.

343. | Petition for Inter Partes Review filed on 6/24/2014 for U.S. Patent No. 8,081,536, Case
No. IPR2014-00883, and all associated documents including cited references and
expert declarations, available at https://ptabtrials.uspto.gov

344. | Inter Partes Review Case No. IPR2014-00883, Corrected Petition for Inter Partes
Review of U.S. Patent No. 8,081,536, filed on July 8, 2014.

345. | Inter Partes Review of U.S. Patent No. 8,081,536, Case No. IPR2014-00883, Patent
Owner’s Preliminary Response Pursuant to 37 C.F.R. § 42.107, filed October 7, 2014

346. | Inter Partes Review of U.S. Patent No. 8,081,536, Case No. IPR2014-00883, Decision
— Institution of Inter Partes Review 37 C.F R. § 42.108, issued December 16, 2014

347. | Inter Partes Review Case No. [IPR2014-00883, Patent Owner Response, filed May 8,
2015

348. | Inter Partes Review Case No. [PR2014-00883, Petitioner Diablo Technologies, Inc.'s
Reply to Patent Owner Netlist, Inc.'s Response, filed June 19, 2015

349. | Inter Partes Review Case No. IPR2014-00883, Exhibit 1025, 'Professor Carl Sechen
Deposition Transcript,' filed June 19, 2015

350. | Inter Partes Review Case No. IPR2014-00883, Exhibit 1026, 'Dr. Srinivasan
Jagannathan Supplemental Declaration,' filed June 19, 2015

351. | Inter Partes Review Case No. [IPR2014-00883, Petitioner's Request for Oral Argument,
filed July 1, 2015

Examiner Date
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352. | Inter Partes Review Case No. IPR2014-00883, Patent Owner's Request for Oral
Hearing, filed July 3, 2015
353. | Inter Partes Review Case No. [IPR2014-00883, Order - Request for Oral Argument - 37
C.F.R. 42.70, filed July 10, 2015
354. | Inter Partes Review Case No. IPR2014-00883, Record of Oral Hearing, filed
November 16, 2015
355. | Inter Partes Review Case No. IPR2014-00883, Final Written Decision - 35 USC 318
and 37 CFR 42.73, filed December 14, 2015
356. | Inter Partes Review Case No. IPR2014-00883, Netlist Inc.'s Notice of Appeal, filed
February 10, 2016
357. | Inter Partes Review Case No. IPR2014-01011, Exhibit 1007 to Petition for Inter Partes
Review, “Declaration of Dr. Srinivasan Jagannathan.” filed on June 22, 2014.
358. | Inter Partes Review Case No. IPR2014-01011, Corrected Petition for Inter Partes
Review of U.S. Patent No. 7,881,150, filed on July 8, 2014.
359. | Inter Partes Review of U.S. Patent No. 7,881,150, Case No. IPR2014-01011, Patent
Owner’s Preliminary Response Pursuant to 37 C.F.R. § 42.107, filed October 7, 2014
360. | Inter Partes Review of U.S. Patent No. 7,881,150, Case No. IPR2014-01011, Decision
— Institution of Inter Partes Review 37 C.F.R. § 42.108, issued December 16, 2014
361. | Inter Partes Review of U.S. Patent No. 7,881,150, Case No. IPR2014-01011, Exhibit
3001 to Decision — Institution of Inter Partes Review, Excerpts from IEEE Dictionary,
issued December 16, 2014
362. | Inter Partes Review of U.S. Patent No. 7,881,150, Case No. IPR2014-01011, Exhibit
3002 to Decision — Institution of Inter Partes Review, Excerpts from IEEE Dictionary,
issued December 16, 2014
363. | Inter Partes Review of U.S. Patent No. 7,881,150, Case No. IPR2014-01011, Exhibit
3003 to Decision — Institution of Inter Partes Review, Excerpts from Oxford English
Dictionary, issued December 16, 2014
364. | Inter Partes Review of U.S. Patent No. 7,881,150, Case No. IPR2014-01011, Exhibit
3004 to Decision — Institution of Inter Partes Review, Excerpts from Oxford English
Dictionary, issued December 16, 2014
365. | Inter Partes Review Case No. [IPR2014-01011, Patent Owner Response, filed May 8,
2015
366. | Inter Partes Review Case No. [IPR2014-01011, Petitioner Diablo Technologies, Inc.'s
Reply to Patent Owner Netlist, Inc.'s Response, filed June 19, 2015
367. | Inter Partes Review Case No. IPR2014-01011, Exhibit 1027, 'Professor Carl Sechen
Deposition Transcript,' filed June 19, 2015
Examiner | /aumyes pawsan/ Date 03/25/2021
Signature Considered
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368. | Inter Partes Review Case No. IPR2014-01011, Exhibit 1028, 'Dr. Srinivasan
Jagannathan Supplemental Declaration,' filed June 19, 2015
369. | Inter Partes Review Case No. [PR2014-01011, Petitioner's Request for Oral Argument,
filed July 1, 2015
370. | Inter Partes Review Case No. IPR2014-01011, Patent Owner's Request for Oral
Hearing, filed July 3, 2015
371. | Inter Partes Review Case No. [IPR2014-01011, Order - Request for Oral Argument - 37
C.F.R. 4270, filed July 10, 2015
372. | Inter Partes Review Case No. [IPR2014-01011, Record of Oral Hearing, filed
November 16, 2015
373. | Inter Partes Review Case No. IPR2014-01011, Final Written Decision - 35 USC 318
and 37 CFR 42.73, filed December 14, 2015
374. | Inter Partes Review Case No. IPR2014-01011, Netlist Inc.'s Notice of Appeal, filed
February 10, 2016
375. | Inter Partes Review Case No. IPR2014-01020, Exhibit 1002 to Petition for Inter Partes
Review, "Declaration of Dr. Srinivasan Jagannathan," filed on April 7, 2015.
376. | Inter Partes Review Case No. IPR2014-01020, Exhibit 1023 to Petition for Inter Partes
Review, curriculum vitae of Dr. Srinivasan Jagannathan, filed on April 7, 2015.
377. | Inter Partes Review Case No. IPR2014-01020, Exhibit 1025 to Petition for Inter Partes
Review, "operational," The Pocket Oxford American Dictionary of Current English,
Oxford University Press, 2002, filed on April 7, 2015.
378. | Inter Partes Review Case No. IPR2014-01020, Decision to Institute Inter Partes
Review of D U.S. Patent No. 7,881,150, dated October 8, 2015.
379. | Inter Partes Review Case No. IPR2014-01021, Exhibit 1026 to Petition for Inter Partes
Review, curriculum vitae of Dr. Srinivasan Jagannathan, filed on April 7, 2015.
380. | Inter Partes Review Case No. IPR2014-01021, Corrected Exhibit 1002 to Petition for
Inter Partes Review, "Declaration of Dr. Srinivasan Jagannathan," filed on April 22,
2015.
381. | Inter Partes Review Case No. IPR2014-01021, Decision to Institute Inter Partes
Review of U.S. Patent No. 8,081,536, dated October 8, 2015
382. | Petition for Inter Partes Review filed on 6/24/2014 for U.S. Patent No. 8,516,185, Case
No. [PR2014-01029, and all associated documents including cited references and
expert declarations, available at https://ptabtrials.uspto.gov
383. | Inter Partes Review Case No. IPR2014-01029, Petition for Inter Partes Review of U.S.
Patent No. 8,516,185, filed on June 24, 2014.
Examiner /GURTES BANSAL/ Dateb 03/25/2021
Signature Considered =
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384. | Inter Partes Review Case No. IPR2014-01029, Exhibit 1008 to Petition for Inter Partes
Review, “Declaration of Charles J. Neuhauser, Ph.D. under 37 CF.R. § 1.68,” filed on
June 24, 2014.
385. | Inter Partes Review Case No. [IPR2014-01029, Supplemental Petition for Inter Partes
Review of U.S. Patent No. 8,516,185, filed on July 23, 2014.
386. | Inter Partes Review Case No. IPR2014-01029, Patent Owner’s Preliminary Response
pursuant to 37 C.F.R. § 42.107, filed on October 17, 2014.
387. | Inter Partes Review Case No. IPR2014-01029, Decision Denying Institution of Inter
Partes Review 37 CF R. § 42.108, issued December 16, 2014,
388. | Inter Partes Review Case No. IPR2014-01029, Petitioner’s Request for Rehearing
pursuant to 37 C.F.R. § 42.71, filed on January 15, 2015.
389. | Inter Partes Review Case No. [IPR2014-01029, Decision Denying Request for
Rehearing, Issued on March 3, 2015.
390. | Inter Partes Review Case No. IPR2014-01369, Decision Denying Institution of Inter
Partes Review 37 CF R. § 42.108, issued March 9, 2014,
391. | Inter Partes Review Case No. IPR2014-01369, Corrected Petition for Inter Partes
Review of Claims 1-19 of U.S. Patent No. 8,516,185, filed on September 22, 2014.
392. | Inter Partes Review Case No. IPR2014-01369, Exhibit 1008 to Corrected Petition for
Inter Partes Review, “Declaration of Dr. Nader Bagherzadeh under 37 CFR. § 1.68,”
filed on September 22, 2014.
393. | Inter Partes Review Case No. IPR2014-01369, Exhibit 1013 to Corrected Petition for
Inter Partes Review, “Webster’s IT New College Dictionary,” filed on September 22,
2014.
394. | Inter Partes Review Case No. IPR2014-01369, Exhibit 1014 to Corrected Petition for
Inter Partes Review, “Standard Dictionary of Electrical and Electronics Terms,” IEEE
1988, filed on September 22, 2014.
395. | Inter Partes Review Case No. IPR2015-0 021, Petition for Inter Partes Review of U.S.
Patent No. 8,081,536, filed on April 7, 2015
396. | Inter Partes Review Case No. IPR2015-01020, Petition for Inter Partes Review of U.S.
Patent No. 7,881,150, filed on April 7, 2015.
397. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Related
Matters, filed April 28, 2015
398. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Patent
Owner Response to Petition, filed February 22, 2016
399. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Exhibit
2001, “Declaration of Professor Carl Sechen,” filed February 22, 2016
g?;g;ﬂ: /GURTET BANSAL/ Iégflesidered 03/25/2021
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400. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Exhibit
2002, “Videotaped Deposition of Srinivasan Jagannathan, Ph.D on February 12, 2016,”
filed February 22, 2016
401. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Exhibit
2003, “Videotaped Deposition of Srinivasan Jagannathan, Ph.D on April 20, 2015,”
filed February 22, 2016
402. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Petitioner's
Objections to Evidence, filed February 29, 2016
403. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Petitioner's
Reply, filed May 19, 2016
404. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020,
Supplemental Declaration of Dr. Jagannathan, filed May 19, 2016
405. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, May 10,
2016 Deposition of Carl Sechen, filed May 19, 2016
406. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Petitioner
Request for Oral Argument, filed June 2, 2016
407. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, PATENT
OWNER MOTION FOR OBSERVATIONS, filed June 2, 2016
408. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, PATENT
OWNER REQUEST FOR ORAL ARGUMENT, filed June 2, 2016
409. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Exhibit
2007, “Deposition of Dr. Srinivasan Jagannathan on May 25, 2016,” filed June 2, 2016
410. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, ORDER
Trial Hearing, filed June 8, 2016
411. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Patent
Owner's SUBMISSION ON PROPRIETY OF PETITIONER REPLY, filed June 9,
2016
412. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Petitioner's
Response to Motion for Observations, filed June 10, 2016
413. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Petitioner's
Response to Netlist's Submission, filed June 13, 2016
414. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Patent
Owner's Objections to Petitioner's Demonstrative Exhibits, filed June 23, 2016
415. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Patent
Owner's Demonstrative Exhibits, filed June 24, 2016
Examiner Date
Signature /GURTES BANSRL/ Considered 03/25/2021
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Petitioners
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416. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Petitioner's
Updated Exhibit List, filed June 24, 2016
417. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Petitioner's
Demonstrative Exhibits, filed June 24, 2016
418. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Record of
Oral Hearing, dated July 26, 2016
419. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Final
Written Decision, issued September 28, 2016
420. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Exhibit
3001 to Final Decision, issued September 28, 2016
421. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Exhibit
3001-2 to Final Decision, issued September 28, 2016
422. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Exhibit
3002 to Final Decision, issued September 28, 2016
423. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Exhibit
3003 to Final Decision, issued September 28, 2016
424. | Inter Partes Review of U.S. Patent No. 7881150, Case No. IPR2015-01020, Exhibit
3004 to Final Decision, issued September 28, 2016
425. | Inter Partes Review of U.S. Patent No. 8081536, Case No. IPR2015-01021, Patent
Owner Response to Petition, filed February 22, 2016
426. | Inter Partes Review of U.S. Patent No. 8081536, Case No. IPR2015-01021, Exhibit
2001, “Declaration of Professor Carl Sechen,” filed February 22,2016
427. | Inter Partes Review of U.S. Patent No. 8081536, Case No. IPR2015-01021, Petitioner's
Objections to Evidence, filed February 29, 2016
428. | Inter Partes Review of U.S. Patent No. 8081536, Case No. IPR2015-01021, Petitioner's
Reply, filed May 19, 2016
429. | Inter Partes Review of U.S. Patent No. 8081536, Case No. IPR2015-01021,
Supplemental Declaration of Dr. Jagannathan, filed May 19, 2016
430. | Inter Partes Review of U.S. Patent No. 8081536, Case No. IPR2015-01021, Petitioner
Request for Oral Argument, filed June 2, 2016
431. | Inter Partes Review of U.S. Patent No. 8081536, Case No. IPR2015-01021, PATENT
OWNER MOTION FOR OBSERVATIONS, filed June 2, 2016
432. | Inter Partes Review of U.S. Patent No. 8081536, Case No. IPR2015-01021, PATENT
OWNER REQUEST FOR ORAL ARGUMENT, filed June 2, 2016
Examiner /GURTES BANSAL/ Date
Signature Considered 03/25/2021
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /G.B/
Petitioners
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433. | Inter Partes Review of U.S. Patent No. 8081536, Case No. IPR2015-01021, Patent
Owner's SUBMISSION ON PROPRIETY OF PETITIONER REPLY, filed June 9,
2016
434. | Inter Partes Review of U.S. Patent No. 8081536, Case No. IPR2015-01021, Petitioner's
Response to Motion for Observations, filed June 10, 2016
435. | Inter Partes Review of U.S. Patent No. 8081536, Case No. IPR2015-01021, Petitioner's
Response to Patent Owner's Submission, filed June 13, 2016
436. | Inter Partes Review of U.S. Patent No. 8081536, Case No. IPR2015-01021, Patent
Owner's Objections to Petitioner's Demonstrative Exhibits, filed June 23, 2016
437. | Inter Partes Review of U.S. Patent No. 8081536, Case No. IPR2015-01021, Patent
Owner's Demonstrative Exhibits, filed June 24, 2016
438. | Inter Partes Review of U.S. Patent No. 8081536, Case No. IPR2015-01021, Petitioner's
Updated Exhibit List, filed June 24, 2016
439. | Inter Partes Review of U.S. Patent No. 8081536, Case No. IPR2015-01021, Final
Decision, issued September 28, 2016
440. | Inter Partes Review of U.S. Patent No. 8756364, Case No. IPR2017-00549, Petition for
Inter Partes Review, filed December 30, 2016
441. | Inter Partes Review of U.S. Patent No. 8756364, Case No. IPR2017-00549, Exhibit
1003, “Declaration of Harold S. Stone,” filed December 30, 2016
442. | Inter Partes Review of U.S. Patent No. 8756364, Case No. IPR2017-00549, Exhibit
1008, Declaration of John J. Kelly Regarding Records of Joint Electron Device
Engineering Council (JEDEC), filed December 30, 2016
443. | Inter Partes Review of U.S. Patent No. 8,756,364, Case No. IPR2017-00549,
DECISION Institution of Inter Partes Review, filed May 15, 2017.
444. | Inter Partes Review of U.S. Patent No. 8,756,364, Case No. IPR2017-00549, Exhibit
2001 (DECLARATION OF PROFESSOR CARL SECHEN), filed September 15,
2017.
445. | Inter Partes Review of U.S. Patent No. 8,756,364, Case No. IPR2017-00549, Patent
Owner's Response, filed September 15, 2017.
446. | Inter Partes Review of U.S. Patent No. 8,756,364, Case No. IPR2017-00549,
PETITIONERS’ OBJECTIONS TO EVIDENCE, filed September 15, 2017.
447. | Inter Partes Review of US Patent No.8756364, Case No. [PR2017-00549, Deposition
Transcript of Carl Sechen, filed December 15, 2017.
448. | Inter Partes Review of US Patent N0.8756364, Case No. IPR2017-00549, Petitioner’s
reply to Patent Owner’s Response, filed December 15, 2017.
]SEngaIE;Ereg /GURTEJ BANSAL/ Iégflesidered 03/25/2021
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /G.B/
Petitioners
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449. | Inter Partes Review of US Patent No.8756364, Case No. IPR2017-00549,
Supplemental Declaration of Harold S. Stone, filed December 15, 2017.

450. | Inter Partes Review of US Patent No.8756364, Case No. IPR2017-00549, Xilinx
Xilinx CS280 package datasheet (1999), filed December 15, 2017.

451. | Inter Partes Review of US Patent N0.8756364, Case No. [IPR2017-00549, EXHIBIT
2004, filed January 9, 2017.

452. | Inter Partes Review of US Patent No.8756364, Case No. IPR2017-00549, Patent
Owner’s Motion for Observations, filed January 9, 2017.

453. | Inter Partes Review of US Patent No.8756364, Case No. IPR2017-00549, Petitioner’s
Motion to Exclude Certain Inadmissible Testimony of Patent Owner’s Expert Carl
Sechen, filed January 9, 2017.

454. | Inter Partes Review of US Patent No.8756364, Case No. IPR2017-00549, EXHIBIT
2003, 'Synchronous DRAM Architectures, Organization, and Alternative
Technologies,' filed January 18, 2017.

455. | Inter Partes Review of US Patent No0.8756364, Case No. IPR2017-00549, Petitioner’s
Response to Patent Owners Motion for Observations, filed January 23, 2018.

456. | Inter Partes Review of US Patent No.8756364, Case No. IPR2017-00549, Patent
Owner’s Opposition to Petitioner’s Motion to Exclude, filed January 23, 2018.

457. | Inter Partes Review of US Patent No.8756364, Case No. IPR2017-00549, Petitioner’s
Reply in Support of Motion to Exclude Certain Inadmissible Testimony of Patent
Owner’s Expert Carl Sechen, filed January 30, 2018.

458. | Inter Partes Review of US Patent No.8756364, Case No. IPR2017-00549, Petitioner's
Demonstratives, filed February 9, 2018.

459. | Inter Partes Review of US Patent No.8756364, Case No. [IPR2017-00549, EXHIBIT
2005, filed February 9, 2018.

460. | Inter Partes Review of US Patent No.8756364, Case No. IPR2017-00549, Patent
Owner’s Updated Exhibit List, filed February 9, 2018.

461. | Inter Partes Review of US Patent N0.8756364, Case No. IPR2017-00549, Petitioner’s
Updated Exhibit List, filed February 9, 2018.

462. | Inter Partes Review of US Patent No.8756364, Case No. IPR2017-00549, Final
Written Decision, filed February 14, 2018.

463. | Inter Partes Review of US Patent No.8756364, Case No. [PR2017-00549, Hearing
Transcript, filed February 14, 2018.

464. | Inter Partes Review of US Patent No.8756364, Case No. IPR2017-00549, Patent
Owner's Supplemental Mandatory Notices, filed April 19, 2018.
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465. | Inter Partes Review of U.S. Patent No. 8516185, Case No. IPR2017-00577, Petition for
Inter Partes Review, filed January 5, 2017

466. | Inter Partes Review of U.S. Patent No. 8516185, Case No. IPR2017-00577, Exhibit
1003, “Declaration of Harold S. Stone,” filed January 5, 2017

467. | Inter Partes Review of U.S. Patent No. 8,516,185, Case No. IPR2017-00577,
DECISION Institution of Inter Partes Review, filed July 7, 2017.

468. | Inter Partes Review of U.S. Patent No. 8,516,185, Case No. IPR2017-00577,
SCHEDULING ORDER, filed July 7, 2017.

469. | Inter Partes Review of U.S. Patent No. 8,516,185, Case No. IPR2017-00577, Exhibit
2003 (DECLARATION OF R. JACOB BAKER, PH.D,, P.E.), filed October 25, 2017.

470. | Inter Partes Review of U.S. Patent No. 8,516,185, Case No. IPR2017-00577, Exhibit
2004 (Deposition of HAROLD S. STONE, PH.D.), filed October 25, 2017.

471. | Inter Partes Review of U.S. Patent No. 8,516,185, Case No. IPR2017-00577, Exhibit
2005 (Memory Systems: Cache, DRAM, Disk), filed October 25, 2017,

472. | Inter Partes Review of U.S. Patent No. 8,516,185, Case No. IPR2017-00577, Exhibit
2006 (PC2100 and PC1600 DDR SDRAM Registered DIMM, Design Specification,
Revision 1.3, January 2002), filed October 25, 2017.

473. | Inter Partes Review of U.S. Patent No. 8,516,185, Case No. IPR2017-00577, Exhibit
2007 (DRAM CIRCUIT DESIGN: Fundamental and High-Speed Topics), filed
October 25, 2017.

474. | Inter Partes Review of U.S. Patent No. 8,516,185, Case No. IPR2017-00577, PATENT
OWNER’S RESPONSE, filed October 25, 2017.

475. | Inter Partes Review of U.S. Patent No. 8,516,185, Case No. IPR2017-00577,
PETITIONERS’ OBJECTIONS TO EVIDENCE, filed October 31, 2017.

476. | Inter Partes Review of US Patent No.8516185, Case No. IPR2017-00577, Annotated
version of Halbert Figure 4 showing 4:1 MUX/DeMUX and 4 ranks of memory
(corrected Ex. 1035), filed February 6, 2018.

477. | Inter Partes Review of US Patent N0.8516185, Case No. IPR2017-00577, Annotated
version of Halbert Figure 4 showing 4:1 MUX/DeMUX and 4 ranks of memory, filed
February 6, 2018.

478. | Inter Partes Review of US Patent N0.8516185, Case No. IPR2017-00577, Annotated
version of Halbert Figure 4 showing Fast components and Slow components, filed
February 6, 2018.

479. | Inter Partes Review of US Patent No.8516185, Case No. [PR2017-00577, Deposition
Transcript of R. Jacob Baker (Jan. 12, 2018.), filed February 6, 2018.

E;mnﬁwr /GURTES BANSAL/ Daw. 03/25/2021
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480. | Inter Partes Review of US Patent No.8516185, Case No. [IPR2017-00577, Excerpts
from Brent Keeth and R. Jacob Baker, DRAM Circuit Design: A Tutorial (IEEE Press
2001), filed February 6, 2018.

481. | Inter Partes Review of US Patent N0.8516185, Case No. IPR2017-00577, Oral
Testimony of R. Jacob Baker in Certain Memory Modules and Components Thereof,
and Products Containing Same, Inv. No. 337-TA-1023 (May 11, 2017), filed February
6, 2018.

482. | Inter Partes Review of US Patent No.8516185, Case No. IPR2017-00577, Petitioners'
Reply to Patent Owner’s Response, filed February 6, 2018.

483. | Inter Partes Review of US Patent No.8516185, Case No. IPR2017-00577, Patent
Owner's Objections to Evidence, filed February 13, 2018.

484. | Inter Partes Review of US Patent N0.8516185, Case No. IPR2017-00577, Patent
Owner's Motion to Exclude, filed February 28, 2018.

485. | Inter Partes Review of US Patent No.8516185, Case No. IPR2017-00577, Patent
Owner's Request for Oral Argument, filed February 28, 2018.

486. | Inter Partes Review of US Patent No.8516185, Case No. IPR2017-00577, Petitioner’s
Opposition to Patent Owner’s Motion to Exclude, filed March 14, 2018.

487. | Inter Partes Review of US Patent No.8516185, Case No. IPR2017-00577, Patent
Owner’s Reply to Opposition to Motion to Exclude, filed March 21, 2018.

488. | Inter Partes Review of US Patent No.8516185, Case No. [IPR2017-00577, Hearing
Transcript, filed April 6, 2018.

489. | Inter Partes Review of US Patent No.8516185, Case No. IPR2017-00577, Termination
Decision Document, filed July 7, 2018.

490. | Inter Partes Review of U.S. Patent No. 7,532,537, Case No. IPR2017-00667,
DECISION Institution of Inter Partes Review, filed July 21, 2017.

491. | Inter Partes Review of US Patent No.7532537, Case No. IPR2017-00667, Petitioner’s
Objections to Evidence, filed November 14, 2017.

492. | Inter Partes Review of US Patent No.7532537, Case No. IPR2017-00667, Petitioner’s
Supplemental Objections to Evidence, filed November 14, 2017.

493. | Inter Partes Review of US Patent No.7532537, Case No. IPR2017-00667, Deposition
of Carl Sechen, Ph.D. taken December 8, 2017, filed February 26, 2018.

494. | Inter Partes Review of US Patent No.7532537, Case No. [PR2017-00667, Deposition
of Carl Sechen, Ph.D. taken February 8, 2018, filed February 26, 2018.

495. | Inter Partes Review of US Patent No0.7532537, Case No. IPR2017-00667, Google, Inc.
et al. v. Netlist, Inc., Appeal 2014-00777, filed February 26, 2018.
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496. | Inter Partes Review of US Patent No.7532537, Case No. IPR2017-00667, Petitioner’s
Reply to Patent Owner’s Response, filed February 26, 2018.

497. | Inter Partes Review of US Patent No.7532537, Case No. IPR2017-00667, Patent
Owner's Objections to Evidence, filed March 5, 2018.

498. | Inter Partes Review of US Patent No.7532537, Case No. IPR2017-00667, Exhibit
2007, Deposition of Harold S. Stone, filed March 19, 2018.

499. | Inter Partes Review of US Patent No.7532537, Case No. IPR2017-00667, Patent
Owner's Motion for Observations, filed March 19, 2018.

500. | Inter Partes Review of US Patent No.7532537, Case No. IPR2017-00667, Patent
Owner's Request for Oral Argument, filed March 19, 2018.

501. | Inter Partes Review of US Patent No.7532537, Case No. IPR2017-00667, Petitioner's
Motion to Exclude, filed March 19, 2018.

502. | Inter Partes Review of US Patent No.7532537, Case No. IPR2017-00667, Patent
Owner's Submission on Propriety of Petitioners Reply, filed March 20, 2018.

503. | Inter Partes Review of US Patent No.7532537, Case No. IPR2017-00667, Petitioner’s
Response to Patent Owner’s Submission on Propriety of Petitioner’s Reply and
Supplemental Stone Declaration 1, filed March 27, 2018.

504. | Inter Partes Review of US Patent No.7532537, Case No. IPR2017-00667, Petitioner's
Reply in Support of its Motion to Exclude Certain Inadmissible Testimony of Patent
Owner's Expert Carl Sechen, filed April 2, 2018.

505. | Inter Partes Review of US Patent No.7532537, Case No. IPR2017-00667, Petitioner's
Updated Mandatory Notices, filed April 2, 2018.

506. | Inter Partes Review of US Patent No.7532537, Case No. IPR2017-00667, Petitioner’s
Response to Patent Owner’s Motion for Observations, filed April 2, 2018.

507. | Inter Partes Review of US Patent No.7532537, Case No. IPR2017-00667, Patent
Owner's Objection to Petitioner's Demonstratives, filed April 20, 2018.

508. | Inter Partes Review of US Patent No.7532537, Case No. [IPR2017-00667, Hearing
Transcript, filed April 24, 2018.

509. | Inter Partes Review of US Patent No0.7532537, Case No. IPR2017-00667, Final
Written Decision, filed July 18, 2018.

510. | Inter Partes Review of U.S. Patent No. 7,532,537, Case No. IPR2017-00668,
DECISION Institution of Inter Partes Review, filed July 21, 2017.

511. | Inter Partes Review of US Patent No.7532537B2, Case No. IPR2017-00668,
Petitioner's Objections to Evidence, filed November 14, 2017.

512. | Inter Partes Review of US Patent No.7532537B2, Case No. [IPR2017-00668, Notice of
Deposition of Carl Sechen, filed January 30, 2018.
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513. | Inter Partes Review of US Patent No.7532537B2, Case No. IPR2017-00668,
Petitioner's Supplemental Objections to Evidence, filed February 15, 2018.
514. | Inter Partes Review of US Patent No.7532537B2, Case No. IPR2017-00668,
Petitioner’s Reply to Patent Owner’s Response, filed February 26, 2018.
515. | Inter Partes Review of US Patent No.7532537B2, Case No. IPR2017-00668, Patent
Owner's Objections to Evidence, filed March 5, 2018.
516. | Inter Partes Review of US Patent No.7532537B2, Case No. IPR2017-00668, Patent
Owner's Motion for Observations, filed March 19, 2018.
517. | Inter Partes Review of US Patent No.7532537B2, Case No. IPR2017-00668, Patent
Owner's Request for Oral Argument, filed March 19, 2018.
518. | Inter Partes Review of US Patent No.7532537B2, Case No. [IPR2017-00668, Patent
Owner's Submission on Propriety of Petitioner's Reply, filed March 20, 2018.
519. | Inter Partes Review of US Patent No.7532537B2, Case No. IPR2017-00668,
Petitioner's Response to Patent Owner's Submission on Propriety of Petitioner's Reply
and Supplemental Stone Declaration, filed March 27, 2018.
520. | Inter Partes Review of US Patent No.7532537B2, Case No. [IPR2017-00668, Patent
Owner’s Opposition to Petitioner’s Motion to Exclude, filed April 2, 2018.
521. | Inter Partes Review of US Patent No.7532537B2, Case No. IPR2017-00668,
Petitioner's Response to Patent Owner's Motion for Observations, filed April 2, 2018.
522. | Inter Partes Review of US Patent No.7532537B2, Case No. IPR2017-00668,
Petitioner’s Reply in Support of its Motion to Exclude Certain Inadmissible Testimony
of Patent Owner’s Expert Carl Sechen, filed April 9, 2018.
523. | Inter Partes Review of US Patent No.7532537B2, Case No. IPR2017-00668, Patent
Owner’s Objections to Petitioner’s Demonstratives, filed April 20, 2018.
524. | Inter Partes Review of US Patent No.7532537B2, Case No. IPR2017-00668, Hearing
Transcript, filed April 24, 2018.
525. | Inter Partes Review of US Patent No.7532537B2, Case No. IPR2017-00668, Final
Written Decision, filed July 18, 2018.
526. | Inter Partes Review of US Patent No.8756364, Case No. IPR2017.-00549, Xilinx
CoolRunner XPL A3 CPLD product specification (2000), filed December 15, 2017.
527. | Inter Partes Review of US Patent No.8756364, Case No. IPR2017.-00549, Xilinx
Programmable Logic Design Quick Start Handbook (2004), filed December 15, 2017.
528. | Inter Partes Review of US Patent No.8756364, Case No. IPR2017.-00549, Xilinx
Xilinx TQFP package datasheet (2000), filed December 15, 2017.
529. | Inter Partes Review of US Patent No.8756364, Case No. IPR2017.-00549, Xilinx
Xilinx VQFP package datasheet (2002), filed December 15, 2017.
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530. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Exhibit
1022, Decision Denying Institution of Inter Partes Review, filed December 16, 2014

531. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Exhibit
1023, Decision Denying Institution of Inter Partes Review, filed March 9, 2015

532. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Exhibit
1024, Excepts from the Hearing in Certain Memory Modules and Components
Thereof, and Products Containing Same, filed May 8, 2017.

533. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Exhibit
1025, Complainant Netlist, Inc., Initial Post-Hearing Brief , filed May 30, 2017.

534. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Exhibit
1026, Respondents’ Post-Hearing Brief , filed May 30, 2017,

535. | Inter Partes Review of US Patent No0.9606907, Case No. IPR2018-00362, Declaration
of Dr. Harold Stone, filed December 22, 2017.

536. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Exhibit
1003: Declaration of Dr. Harold Stone, filed December 22, 2017.

537. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Exhibit
1027, Demonstrative-Graphics-from-hynix-post-hearing-brief, filed December 22,
2017.

538. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Exhibit
1028, Netlist-reply-post-hearing-brief, filed December 22, 2017.

539. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Exhibit
1029, Respondent’s Reply Post-Hearing Brief, filed December 22, 2017.

540. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Exhibit
1030, High-Quality Versions of Demonstrative-Graphics-from-hynix-reply-post-
hearing-brief, filed December 22, 2017.

541. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Exhibit
1031, Institution of the ‘185 patent, filed December 22, 2017.

542. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Exhibit
1032, Final Written Decision, Diablo Techs., Inc v. Netlist Inc., Paper No. 33, filed
December 22, 2017.

543. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Exhibit
1033, Decision, Netlist Inc., v. Diablo Techs., Inc., filed December 22, 2017.

544. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Exhibit
1034, Netlist’s Infringement Claim Chart of , filed December 22, 2017.
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545.

Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Exhibit
1035, Stone, H.S. Microcomputer Interfacing, Reading, MA Addison Wesley, filed
December 22, 2017.

546.

Inter Partes Review of US Patent N0.9606907, Case No. [IPR2018-00362, Exhibit
1039, Intel E7525 Memory Controller Hub (MCH) Chipset Datasheet, filed December
22,2017.

547.

Inter Partes Review of US Patent N0.9606907, Case No. [IPR2018-00362, Exhibit
1040, Initial Determination, Certain Memory Modules and Components Thereof, and
Products Containing Same, filed December 22, 2017.

548.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Exhibit
1041, MEMORY-SY STEMS-Cache-DRAM-Disk, Bruce Jacobs et al., filed December
22,2017

549.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Exhibit
1042, Direct DRAM Datasheet, Bruce Jacobs et al., filed December 22, 2017.

550.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Petition,
filed December 22, 2017.

551.

Inter Partes Review of US Patent N0.9606907, Case No. [IPR2018-00362, Exhibit
1011: JEDEC Standard DDR2 SDRAM Specification, JESD79-2B (January 2005),
filed December 27, 2017.

552.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Notice of
Accorded Filing Date, filed January 10, 2018.

553.

Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Patent
Owner's Preliminary Response, filed April 10, 2018.

554.

Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Granting
Institution of Inter Partes Review, filed June 29, 2018.

555.

Inter Partes Review of US Patent No0.9606907, Case No. IPR2018-00362, Patent
Owner’s Objection to Petition Evidence, filed July 16, 2018.

556.

Inter Partes Review of US Patent No. 9,606,907 B2, Case No. IPR2018-00362, and
Case No. IPR2018-00363, EXHIBIT 3001, 'email from Mehran Arjomand,' filed July
30, 2018.

557.

Inter Partes Review of US Patent No. 9,606,907 B2, Case No. IPR2018-00362, and
Case No. IPR2018-00363, EXHIBIT 3001, 'email from Michael D. Hatcher,' filed July
30, 2018.

558.

Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Order 37
CFR. 425, filed August 2, 2018.
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559.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Patent
Owner's Supplemental Mandatory Notices, filed September 17, 2018.

560.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Exhibit
2002: Declaration of R. Jacob Baker, Ph.D, P E ., filed October 19, 2018,

561.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Exhibit
2003: Deposition of Harold S. Stone, Ph. D, October 5, 2018, filed October 19, 2018.

562.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Exhibit
2004: United States International Trade Commission, Inv. No. 337-TA-1089, Joint List
of Claim Terms for Construction and Proposed Constructions, filed October 19, 2018.

563.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Exhibit
2005: United States International Trade Commission, Inv. No. 337-TA-1089, Order
No. 17: Construing Terms of the Asserted Patents, filed October 19, 2018.

564.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Patent
Owner's Response, filed October 19, 2018.

565.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, EXHIBITS
1043, 'Chart comparing text in Dr. Baker's declaration [Ex. 2002] with identical text in
Patent Owner's Response [Paper No. 14],' filed February 11, 2019.

566.

Inter Partes Review of US Patent No.9606907, Case No. [IPR2018-00362, EXHIBITS
1044, 'Deposition Transcript of R. Jacob Baker (Jan. 26, 2019.),’ filed February 11,
2019.

567.

Inter Partes Review of US Patent No.9606907, Case No. [IPR2018-00362, EXHIBITS
1045, 'Deposition Transcript of R. Jacob Baker (Jan. 12, 2018) in IPR2017-00577
concerning the parent to the '907 Patent,' filed February 11, 2019.

568.

Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, EXHIBITS
1046, 'Final Office Action concerning U.S. Patent Application No. 15/470,856 (dated
7/27/18),' filed February 11, 2019.

569.

Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, EXHIBITS
1047, 'Certified translation of the Examination Decision issued by the State Intellectual
Property Office of the P.R.C. (dated 5/30/18)," filed February 11, 2019.

570.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, EXHIBITS
1048, 'Certified translation of the Preliminary Opinion issued by the German Patent
and Trademark Office (dated 1/8/19),' filed February 11, 2019.

571.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Petitioners'
Reply to Patent Owner's Response, filed February 11, 2019.

572.

Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, Patent
Owner Motion To Exclude, filed February 19, 2019.
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573. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Patent
Owner Objections To Reply Evidence, filed February 19, 2019.
574. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Patent
Owner Request For Oral Argument, filed February 19, 2019.
575. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Petitioners'
Request for Oral Argument, filed February 19, 2019,
576. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Corrected
Petitioners' Reply to Patent Owner's Response, filed February 20, 2019.
577. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00362, EXHIBITS
3002, 'Patent Owner's Request for Sur Reply,' filed March 1, 2019.
578. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Petitioners'
Opposition to Patent Owner's Motion to Exclude, filed March 5, 2019,
579. | Inter Partes Review of US Patent No0.9606907, Case No. IPR2018-00362, Patent
Owner's Sur-Reply To Petitioner's Corrected Reply, filed March 8, 2019.
580. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Patent
Owner's Reply To Petitioner's Opposition To Motion To Exclude, filed March 12,
2019.
581. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, Order - Trial
Hearing, filed March 22, 2019.
582. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, PAPER 30,
'"Record of Oral Hearing,' filed June 27, 2019, 131 pgs.
583. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00362, PAPER 29,
'"Termination Decision Document,' filed June 27, 2019, 94 pgs.
584. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00363, Petition,
filed December 22, 2017.
585. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00363, Patent
Owner’s Preliminary Response, filed April 10, 2018.
586. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00363, Decision
Granting Institution of Inter Partes Review, filed June 29, 2018.
587. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00363, EXHIBITS
1043, 'Deposition Transcript of R. Jacob Baker (Feb. 9, 2019.),' filed February 22,
2019.
588. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00363, EXHIBITS
1044, 'Declaration of R. Jacob Baker in IPR2017-00577 concerning the parent to the
'907 Patent (Oct. 25, 2017),' filed February 22, 2019.
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589. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00363, EXHIBITS
1045, 'Deposition Transcript of R. Jacob Baker in IPR2017-00577 concerning the
parent to the '907 Patent (Jan. 12, 2018),' filed February 22, 2019.

590. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00363, EXHIBITS
1046, 'Final Written Decision in IPR2017-00577 invalidating all challenged claims to
the parent to the '907 Patent (July 5, 2018),' filed February 22, 2019.

591. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00363, EXHIBITS
1048, 'U.S. Patent No. 7,133,960, filed February 22, 2019.

592. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00363, Petitioners'
Reply to Patent Owner's Response, filed February 22, 2019.

593. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00363, Order, Trial
Hearing, filed March 1, 2019.

594. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00363, Patent
Owner's Objections To Reply Evidence, filed March 1, 2019.

595. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00363, Patent
Owner's Motion To Exclude, filed March 4, 2019.

596. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00363, Patent
Owner's Request For Oral Argument, filed March 4, 2019.

597. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00363, Petitioners'
Request for Oral Argument, filed March 4, 2019.

598. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00363, Petitioners'
Opposition to Patent Owner's Motion to Exclude, filed March 11, 2019.

599. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00363, Patent
Owner's Sur-Reply To Petitioner's Reply, filed March 15, 2019.

600. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00363, Patent
Owner's Reply To Petitioner's Opposition To Motion To Exclude, filed March18, 2019.
601. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00363, Order, Trial
Hearing, filed March 22, 2019.

602. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00364, Curriculum
Vitae of Dr. Harold Stone, filed December 27, 2017.

603. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00364, Declaration
of Dr. Harold Stone, filed December 27, 2017.

604. | Inter Partes Review of US Patent No.9606907, Case No. IPR2018-00364, File History
of U.S. Patent N0.9606907, filed December 27, 2017.

605. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00364, Petition,
filed December 27, 2017.
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606. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00364, Patent
Owner’s Preliminary Response, filed May 7, 2018.
607. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00364, Decision
Granting Institution of Inter Partes Review, filed August 6, 2018.
608. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00364, Patent
Owner's Objections to Petition Evidence, filed August 21, 2018.
609. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00364, Patent
Owner's Supplemental Mandatory Notices, filed September 17, 2018.
610. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00364, Exhibit
2001: Annotated Fig. 4 of U.S. Patent No. 7024518 - Halbert, filed November 16,
2018.
611. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00364, Exhibit
2002: Declaration of R. Jacob Baker, Ph.D, P E , filed November 16, 2018.
612. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00364, Patent
Owner's Response, filed November 16, 2018.
613. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00364 EXHIBITS
1043, 'Deposition Transcript of R. Jacob Baker (Feb. 9, 2019.),' filed February 22,
2019.
614. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00365, Patent
Owner’s Preliminary Response, filed December 27, 2017.
615. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00365, Petition,
filed December 27, 2017.
616. | Inter Partes Review of US Patent N0.9606907, Case No. IPR2018-00365, Decision
Granting Institution of Inter Partes Review, filed August 6, 2018.
617. | Order Granting Request for Inter Partes Reexamination mailed September 8, 2010, for
Control No. 95/000,381, filed June 9, 2010, 21 pages.
618. | Non-Final Action mailed August 27, 2010, for Control No. 95/000,546, filed May 11,
2010, 16 pages.
619. | Order Granting Request for Inter Partes Reexamination mailed August 9, 2010, for
Control No. 95/000,546, filed May 11, 2010, 22 pages.
620. | Patent Trial and Appeal Board Decision on Appeal for Reexamination Control Nos.
95/000,546 and 95/000,577, mailed February 25, 2015, 25 pages.
621. | Patent Trial and Appeal Board Decision on Request for Rehearing for Reexamination
Control Nos. 95/000,546 and 95/000,577, mailed August 27, 2015, 5 pages.
622. | Action Closing Prosecution mailed October 1, 2012, for Control Nos. 95/000,546 and
95/000,577, filed May 11, '2010 and October 20, 2010 respectively, 39 pages.
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623. | Patent Owner's Appeal Brief for Reexamination Control Nos. 95/000,546 and
95/000,577, filed October 2, 2013, 46 pages
624. | Patent Trial and Appeal Board Decision on Appeal for Reexamination Control Nos.
95/000,546 and 95/000,577, mailed February 25, 2015, 25 pages.
625. | Patent Trial and Appeal Board Decision on Request for Rehearing for Reexamination
Control Nos. 95/000,546 and 95/000,577, mailed August 27, 2015, 5 pages.
626. | Order Granting Request for Inter Partes Reexamination mailed January 18, 2011, for
Control No. 95/000,577, filed October 20, 2010, 17 pages.
627. | Portion of Request for Inter Partes Reexamination of U.S. Patent No. 7,289,386,
corresponding to Reexam Control No. 95/000,577, in 184 pages. cited by other.
628. | Order Granting Request for Inter Partes Reexamination mailed January 18, 2011, for
Control No. 95/000,578, filed October 20, 2010, 14 pages.
629. | Portion of Request for Inter Partes Reexamination of U.S. Patent No. 7,619,912,
corresponding to Reexam Control No. 95/000,578, in 66 pages. cited by other.
630. | Patent Owner's Response to Office Action mailed November 13, 2012 for
Reexamination Control Nos. 95/000,578; 95/000,579, and 95/001,339, filed January
14, 2013, 96 pages.
631. | Patent Trial and Appeal Board Decision on Appeal for Reexamination Control Nos.
95/000,578; 95/000,579; and 95/001,339, mailed May 31, 2016, 106 pages.
632. | Order Granting Request for Inter Partes Reexamination mailed January 14, 2011, for
Control No. 95/000,579, filed October 21, 2010, 12 pages.
633. | Portion of Request for Inter Partes Reexamination of U.S. Patent No. 7,619,912,
corresponding to Reexam Control No. 95/000,579, in 32 pages. cited by other.
634. | Examiner's Determination after Board Decision on Appeal for Reexamination Control
No. 95/001,337, mailed September 11, 2015, 16 pages.
635. | Non-Final Action Closing Prosecution mailed March 12, 2012, for Control No.
95/001,337, filed April 19, 2010, 33 pages.
636. | Non-Final Action mailed September 27, 2011, for Control No. 95/001,337, filed April
19, 2010, 19 pages.
637. | Order Granting Request for Inter Partes Reexamination mailed August 27, 2010, for
Control No. 95/001,337, filed April 19, 2010, 21 pages.
638. | Right of Appeal Notice mailed June 22, 2012, for Control No. 95/001,337, filed June 4
2010, 34 pages.
639. | Non-Final Action Closing Prosecution mailed September 1, 2010, for Control No.
95/001,339, filed April 10, 2010, 17 pages.
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640. | Non-Final Action mailed April 4, 2011, for Control No. 95/001,339, filed April 20,
2010, 61 pages. (merged with 95/000,578 and 95/000,579)
641. | Non-Final Action mailed October 4, 2011, for Control No. 95/001,339, filed April 20,
2010, 77 pages. (merged with 95/000,578 and 95/000,579)
642. | Non-Final Action mailed October 14, 2011, for Control No. 95/001,339, filed April 30,
2010, 99 pages. (merged with 95/000,578 and 95/000,579)
643. | Order Granting Request for Inter Partes Reexamination mailed September 1, 2010, for
Control No. 95/001,339, filed April 20, 2010, 14 pages.
644. | Action Closing Prosecution mailed March 27, 2014 for Reexamination Control No.
95/001,339, filed June 8, 2010, 106 pages
645. | Non-Final Office Action mailed November 13, 2012, for Control Nos. 95/001,339,
95/000,578 and 95/000,579, filed April 20, 2010, October 20, 2010 and October 21,
2010 respectively, 81 pages
646. | Non-Final Action Closing Prosecution mailed March 21, 2014, for Reexamination
Control Nos. 95/001,339; 95/000,578; and 95/000,579, 92 pages.
647. | Patent Trial and Appeal Board Decision on Request for Rehearing for Reexamination
Control No. 95/001,381, mailed August 13, 2014, 7 pages.
648. | U.S. Court of Appeals for the Federal Circuit, Decision on Appeal for Reexamination
Control No. 95/001,381, filed November 13, 2015, 14 pages
649. | Non-Final Action Closing Prosecution mailed June 21, 2011, for Control No.
95/001,381, filed June 9, 2010, 34 pages.
650. | Non-Final Action mailed September 8, 2010, for Control No. 95/001,381, filed June 9,
2010, 17 pages.
651. | Non-Final Action mailed June 15, 2011, for Control No. 95/001,381, filed June 9,
2010, 33 pages.
652. | Right of appeal Notice mailed February 7, 2012, for Control No. 95/001,381, 33 pages.
653. | Patent Trial and Appeal Board Decision on Appeal for Reexamination Control No.
95/001,381, mailed January 16, 2014, 24 pages.
654. | Request for Inter Partes Reexamination; Reexam Control No. 95/001,381, for U.S.
Patent No. 7,532,537, filed June 9, 2010, 247 pages
655. | Non-Final Office Action mailed December 19, 2012, for Control No. 95/001,758, filed
September 14, 2011, 36 Pages.
656. | Patent Owner's Response to Office Action mailed December 19, 2012 for
Reexamination Control No. 95/001,758, filed March 19, 2013, 61 pages
657. | Patent Owner's Response to Office Action mailed September 26, 2013 for
Reexamination Control No. 95/001,758, filed November 26, 2013, 85 pages
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658. | Third Party Requester’s Comments after Non-Final Action mailed September 26, 2013
for Reexamination Control No. 95/001,758, filed December 26, 2013,
659. | Action Closing Prosecution mailed March 27, 2014 for Reexamination Control No.
95/001,758, filed September 14, 2011, 40 pages
660. | Patent Trial and Appeal Board Decision on Appeal for Reexamination Control No.
95/001,758, mailed May 31, 2016, 49 pages.
661. | Non-Final Office Action mailed November 16, 2011, for Reexam Control No.
95/001,758 filed September 14, 2011, 25 pages.
662. | Order Granting Request for Inter Partes Reexamination mailed November 16, 2011, for
Reexam Control No. 95/001,758, filed September 14, 2011, 13 pages.
663. | Request for Inter Partes Reexamination; Reexam Control No. 95/001,758, for U.S.
Patent No. 7,864,627, filed September 15, 2011, 814 pages (submitted in four parts.)
664. | Patent Trial and Appeal Board Decision on Appeal for Reexamination Control No.
95/001/337, mailed January 16, 2014, 30 pages
665. | Patent Trial and Appeal Board Decision on Appeal for Reexamination Control No.
95/001/381, mailed January 16, 2014, 24 pages
666. | New Board of Appeals Decision after Board Decision with New Ground of Rejection:
New Ground of Rejection dated 06/26/2014 for Reexamination Control No. 95/001337
667. | Other Reference-Patent/App/Search documents dated 11/22/2016 for Reexamination
Control No. 95/001337
668. | Patent Owner Comments on Examiner's Determination after Board Decision dated
02/22/2017 for Reexamination Control No. 95/001337
669. | Patent Owner Comments on Examiner's Determination after Board Decision dated
10/14/2015 for Reexamination Control No. 95/001337
670. | Patent Owner Comments on Req for Rehearing timely dated 03/19/2014 for
Reexamination Control No. 95/001337
671. | Patent Owner Response after Board Decision dated 03/18/2014 for Reexamination
Control No. 95/001337
672. | Patent Owner Response after Board Decision dated 03/19/2014 for Reexamination
Control No. 95/001337
673. | Patent Owner Response after Board Decision dated 07/29/2014 for Reexamination
Control No. 95/001337
674. | Petition under Rule 41.3 to Chief Admin Patent Judge dated 11/22/2016 for
Reexamination Control No. 95/001337
675. | Reexam - Affidavit/Decl/Exhibit Filed by 3rd Party dated 03/22/2017 for
Reexamination Control No. 95/001337
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676. | Reexam - Affidavit/Decl/Exhibit Filed by 3rd Party dated 04/17/2014 for
Reexamination Control No. 95/001337
677. | Reexam - Affidavit/Decl/Exhibit Filed by 3rd Party dated 09/05/2014 for
Reexamination Control No. 95/001337
678. | Reexam - Affidavit/Decl/Exhibit Filed by 3rd Party dated 11/13/2015 for
Reexamination Control No. 95/001337
679. | Reexam Petition Decision - Denied dated 08/05/2014 for Reexamination Control No.
95/001337
680. | Reexam Petition Decision - Granted - in-part dated 01/23/2017 for Reexamination
Control No. 95/001337
681. | Reqr Comments on Examiners Determ after Board Decision dated 11/13/2015 for
Reexamination Control No. 95/001337
682. | Requester Comments on Patent Owner Response after Board Decision dated
03/22/2017 for Reexamination Control No. 95/001337
683. | Requester Comments on Patent Owner Response after Board Decision dated
04/17/2014 for Reexamination Control No. 95/001337
684. | Requester Comments on Patent Owner Response after Board Decision dated
09/05/2014 for Reexamination Control No. 95/001337
685. | Requester Request for Rehearing after Board Decision dated 02/18/2014 for
Reexamination Control No. 95/001337
686. | Administrative Remand to Examiner dated 01/19/2017 for Reexamination Control No.
95/001337
687. | Affidavit-traversing rejections or objections rule 132 (26 pages) dated 10/14/2015 for
Reexamination Control No. 95/001337
688. | Affidavit-traversing rejections or objections rule 132 dated 02/22/2017 for
Reexamination Control No. 95/001337
689. | Affidavit-traversing rejections or objections rule 132 dated 03/18/2014 for
Reexamination Control No. 95/001337
690. | Affidavit-traversing rejections or objections rule 132 dated 03/19/2014 for
Reexamination Control No. 95/001337
691. | Affidavit-traversing rejections or objections rule 132 dated 10/14/2015 for
Reexamination Control No. 95/001337
692. | Examiner's Determination on Patent Owner Response/Requester Comments after
Board Decision dated 06/15/2015 for Reexamination Control No. 95/001337
693. | Examiner's Determination on Patent Owner Response/Requester Comments after
Board Decision dated 09/11/2015 for Reexamination Control No. 95/001337
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694. | Order Granting Request for Inter Partes Reexamination and Non-Final Office Action
mailed December 7,2012, for Control No. 95/002,399, filed September 15, 2012, 89
pages.

695. | Reexamination Control No. 95/002,399, filed April 25, 2013, and its entire file history

696. | Request for Inter Partes Reexamination for U.S. Patent No. 8,250,295, filed September
15,2012, 601 pages. (submitted in three parts.)

697. | "64 & 72 Pin Zip/Simm Sram Module", JEDEC, Standard No. 21-C,
www.jedec.com/download/search/4.sub.--04.sub.--01.pdf, Jun. 1997 pp. 4.4.1-1.

698. | "Bank Striping of Data Across Internal SDRAM Banks," IP.com, IPCOM000013697D,
2000.

699. | "Distributed Memory Mapping," IP.com, IPCOM000014788D, 2000.

700. | "Elipida Memory to Speak at Intel's Memory Implementers Forum Roundtable Event",
Intel Developer Forum, [Online]. Retrieved from the Internet: <URSL:
http://www.elpida.com/en/news/2004/02-18.html>, (Jun. 14, 2011), 1 pg. cited by
examiner.

701. | "Information Huawei or FPGA-Take Five," Electronic News, 2002, p. 24.

702. | "Method for a high-performance DRAM address mapping mechanism," IP.com,
IPCOMO000008164D, 2002.

703. | "Method for memory probing on a multiple-DIMM bus," IP.com, IPCOM000019063D,
2003.

704. | "Method for multiple device interface testing using a single device," IP.com,
IPCOMO000010054D, 2002.

705. | "PC2100 and PC1600 DDR SDRAM Registered DIMM Design Specification" JEDEC,
Standard No. 21-C, Revision 1.3, Jan. 2002.

706. | "Quad Band Memory (QBMA.TM. ): DDR200/266/333 devices producing
DDR400/533/667" (the "QBMA Reference"), published by the QBMA Alliance,
Platform Conference, San Jose, California, Jan. 23-24, 2002.

707. | Abali, B. "Memory Expansion Technology (MXT): Software Support and Performance,"
IBM J. Res. & Dev., vol. 45, No. 2, 2001, pp. 287-300.

708. | ANONYMOUS. (May 2002). “Hynix HYMD512G726(L)8-K/H/L Registered DDR SDRAM
DIMM, 128 Mx72 bits Product Description,” Rev. 0.1/May, 02, pp. 1-16.

709. | Arlington, DL Evans. "Enhancement of Memory Card Redundant Bit Usage Via
Simplified Fault Alignment Exclusion,” IMB Technical Disclosure Bulletin, 1987.

710. | Arroyo et al. "Method of executing Manufacturing ROM Code Without Removing
System Roms," IP.com, IPCOM000037214D, 1989.
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711. | Ayukawa et al. "An Access-Sequence Control Scheme to Enhance Randon-Acess
Performance of Embedded DRAM's," IEEE Journal of Solid-State Circuits, Vol. 33, No.
5, p. 800-806, dated May 1998.
712. | Barr, Michael. "Programmable Logic: What's it to Ya?," Embedded Systems
Programming, Jun. 1999, pp. 75-84.
713. | Bennayoun et al. "Input/Output Chip Select Doubler," IBM Technical Disclosure
Bulletin, vol. 38, No. 04 1995, pp. 237-240.
714. | Blum et al. "Fast Multichip Memory System With Power Select Signal," IMB Technical
Disclosure Bulletin, 1979.
715. | Carvalho, Carlos; "The Gap between Processor and Memory Speeds"; ICCA '02.
716. | Cuppu et al. "A Performance Coparison of Contemporary DRAM Architectures,” IEEE
Proceedings of the 26.sup.th International Symposium on Computer Architectures,
May 2-4, 1999, Atlanta, Georgia, pp. 1-12.
717. | Cuppu et al. "Concurrency, Latency, or System Overhead: Which Has the Largest
Impact on Uniprocessor DRAM-System Performance?," IEEE, 2001, pp. 62-71.
718. | Cuppu et al. "High-Performance DRAMs in Workstation Environments," IEEE
Transactions on Computers, vol. 50, No. 11, 2001, pp. 1133-1153.
719. | Denneau, M. "Logic Processor For Logic Simulation Machine," IBM Technical
Disclosure Bulletin, vol. 25, No. 1, 1982.
720. | Excerpts from the Authoritative Dictionary of IEEE Standard Terms, Seventh Edition,
Standards Information Network, IEEE Press (2000), pp. 133-265
721. | Excerpts from the Authoritative Dictionary of IEEE Standard Terms, Seventh Edition,
Standards Information Network, IEEE Press (2000), pp. 349-411
722. | Fairchild Semiconductor. "DM74L5138 DM74LS139 Decoder/Demultiplexer,” Fairchild
Semiconductor Corporation, 2000.
723. | Fitzgerald et al. "Chip Select Circuit for Multi-Chip RAM Modules," IP.com,
IPCOMO000044404D, 1984.
724. | Freedman, Alan. "The Computer Glossary," The Complete lllustrated Dictionary,
American Management Association, 2001.
725. | Gray, KS. "Fet Ram Chip Double Density Scheme," IP.com, IPCOMO000043942D, 1984.
726. | Grimes et al. "Access Rate/Availability Improvement Logic for Dynamic Memories,"
IBM Technical Disclosure Bulletin, Oct. 1982.
727. | Gupta et al. "Designing and Implementing a Fast Crossbar Scheduler," IEEE Micro,
1999, pp. 20-28.
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728. | Hession et al. "Chip Select Technique for Multi Chip Decoding," IP.com,
IPCOMO000070404D, 1985.

729. | Hewlett-Packard. "Memory technology evolution: an overview of system memory
technologies," technology brief, 7th edition. 2003.

730. | Hoare et al. "An 88-Way Multiprocessor Within An FPGA With Customizable
Instructions," Proceedings of the 18th International Parallel and Distributed
Processing Symposium, 2004.

731. | Intel Corporation, 66/100 MHz PC SDRAM 64-Bit Non-ECC/Parity 144 Pin Unbuffered
SO-DIMM Specification, Revision 1.0, Feb. 1999.

732. | Intel Corporation, PC SDRAM Registered DIMM Design Support Document, Revision
1.2, Oct. 1998.

733. | IntelR 6400/6402 Advanced Memory Buffer Datasheet, published October 2006.

734. | Jacob, Bruce L.; "Synchronous DRAM Architectures, Organizations, and Alternative
Technologies". University of Maryland, Dec. 10, 2002.

735. | Jacob, Bruce, et al. "Memory Systems - Cache, DRAM, Disk," Elsevier Inc. 2008,
Chapters 7 and 10

736. | JEDEC "JEDEC Standard: Double Data Rate (DDR) SDRAM Specification", JESD79C Mar.
2003.

737. | JEDEC Standard JESD79D, "Double Data Rate (DDR) SDRAM Specification," published
Jan. 2004.

738. | Jedec Standard No. 21-C, 4.20.5--184 Pin. PC1600/2100 DDR SDRAM Unbuffered
DIMM Design Specification, Revision 1.1, Release 11b, Published Apr. 2003.

739. | JEDEC Standard No. 21-C, 4.20.6-200 Pin. PC2700/PC2100/PC1600 DDR SDRAM
Unbuffered SO-DIMM Reference Design Specification, Revision 1.1, Release 11b, Apr.
26, 2002.

740. | JEDEC Standard No. 21-C, 4.20-2--168 Pin, PC133 SDRAM Registered Design
Specification, Revision 1.4, Release 11a, Feb. 2002.

741. | JEDEC Standard No. 21-C, 4.20-2-168 Pin, PC133 SDRAM Registered SO-DIMM,
Reference Design Specification, Revision 1.02, Release 11. Published Oct. 2003.

742. | JEDEC Standard No. 21-C, 4.20-3--144 Pin, PC133 SDRAM Unbuffered SO-DIMM,
Reference Design Specification, Revision 1.02, Release 11. Published Oct. 2003.

743. | Jedec Standard No. 21-C, DDR SDRAM PC2100 and PC1600 DDR SDRAM Registered
DIMM Design Specification, Revision 1.3, Release 11b, Jan. 2002.
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744. | Jedec Standard, "Definition of the SSTV16859 2.5 V 13-Bit to 26-Bit SSTL.sub.--2
Registered Buffer for Stacked DDR DIMM Applications,” JESD82-4B, May 2003.

745. | Jin et al. "Embedded Memory in System-On-Chip Design: Architecture and Prototype
Implementation," CCECE, 2003, pp. 141-146.

746. | Jin et al. "Prototype Implementation and Evaluation of a Multibank Embedded
Memory Archtecture in Programmable Logic," IEEE, 2003, pp. 13-16.

747. | Kane et al. "Read Only Store Memory Extension," IP.com, IPCOM000082845D, 1975.

748. | Karabatsos, C., "Quad Band Memory (QBM) Technology", Kentron Technologies, Inc.,
Apr. 2001, pp. 1-5.

749. | Kazusawa et al. "RAS Buffering Technique to Precent Stored Data Destruction in
DRAM Standby State," dated 01-01-1996, p. 341-344.

750. | Kellog, Mark; "PC133: SDRAM Main Memory Performance Reaches New Heights";
IBM Microelectronics, 1999.

751. | Keltcher et al.; "The AMD Opteron Processor for Multiprocessor Servers"; IEEE Micro,
vol. 23, No. 2, Mar. 2003.

752. | Kirihata et al.; "A 390-mm, 16-Bank, 1-Gb DDR SDRAM with Hybrid Bitline
Architecture"; IEEE Journal Of Solid-State Circuits, vol. 34, No. 11, Nov. 1999.

753. | Kornaros et al. "A Fully-Programmable Memory Management System Optimizing
Queue Handling at Multi Gigabit Rates," DAC, 2003, pp. 54-59.

754. | Lee et al. "A banked-promotion translation lookaside buffer system," Journal of
Systems Architecture, vol. 47, 2002, pp. 1065-1078.

755. | Lee et al. "An on-chip cache compression technique to reduce decompression
overhead and design complexity." Journal of Systems Architecture, vol. 46, 2000, pp.
1365-1382.

756. | Lin et al. "Designing a Modern Memory Hierarchy with Hardware Prefetching," IEEE
Transactions on Computers, vol. 50, No. 11, 2001, pp. 1202-1217.

757. | Luthra et al. "Interface Synthesis Using Memory Mapping for an FPGA Platform,"
Proceedings of the 21st International Conference on Computer Design, 2003,

758. | Matick et al. "Read-Select Capability for Static Random-Access Memory," IMB
Technical Disclosure Bulletin, 1985, pp. 6640-6642.

759. | Matick, RE. "Logic and Decoder Arrangement for Controlling Spill/Wrap Boundaries of
a Bit-Addressable Memory Decoder,"” IMB Technical Disclosure Bulletin, 1984.

760. | McCluskey, Edward J., Logic Design Principles with Emphasis on Testable
Semicustom Circuits, Prentice Hall, 1986, pp. 104-107 and 119-120.
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761. | Meyers et al. "Use of Partially Good Memory Chips," IP.com, IPCOM000066246D,
1979.
762. | Micron "DDR SDRAM RDIMM, MT36VDDF12872-1GB, MT36VDDF25672-2GB," 2002
Micron Technology, Inc. 20 pages.
763. | Micron "Synchronous DRAM Module MT18LSDT472," 1998, Micron Technology, Inc.,
17 pages.
764. | Micron Technical Note,"Decoupling Capacitor Calculations for a DDR Memory
Channel," 2004, 3 pages.
765. | Microsoft Computer Dictionary, Fifth Edition, Microsoft Press, p. 334, 2002
766. | Murdocca et al., "Principles of Computer Architecture,” Prentice Hall, 2000, pp. 249-
251.
767. | Ofek et al. "Partial Two Way Mapping Technique," IMB Technical Disclosure Bulletin,
1969.
768. | Paldan, David. "Programmable Memory Address Decoding For Microprocessor
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Electronically filed June 17, 2021

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of: Jefferey C. SOLOMON Confirmation No.: 7514

Serial No.: 16/695,020 Art Unit: 2139

Filed: 25-Nov-2019 Examiner: BANSAL, Gurte]

For: MEMORY MODULE WITH Attorney Docket No.: 129980-5023-US01
DATA BUFFERING

AMENDMENT UNDER 37 C.FR. §1.312

Mail Stop: Issue Fee
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

The enclosed Amendment is filed under 37 C.F.R. § 1.312 for the above identified patent
application, and is filed after a Notice of Allowance dated March 30, 2020.

The Commissioner is hereby authorized to charge any required fee(s) to Deposit Account

No. 60-3916 (order no. 129980-5023-US01).
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Amendments to the Claims

The following listing of claims will replace all prior versions, and listings, of claims in the
application:

Listing of Claims:

1. (Currently Amended) A memory module 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, the memory bus
including address and control signal lines and data signal lines, the memory module comprising:

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;

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

memory devices mounted on the printed circuit board and arranged in a plurality of N-bit

wide ranks, wherein the plurality of N-bit wide ranks correspond to are-cenfiguredto—receive

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 in one respective N-bit wide rank of

the plurality of N-bit-wide ranks, 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

129980-5023-US01 2 312 Amendment
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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

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;

wherein data transfers through the circuitry are registered for an additienal-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.

2. (Original) 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.

3. (Currently Amended) The memory module of claim 1, wherein the [[first]] 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.

4, (Currently Amended) 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 palrs—&nel—whefem—e&eh—paﬂ‘—eﬁ%ﬁ—mde

5. (Currently Amended) The memory module of claim 1, wherein the memory devices are
organized in four ranks and the [[first]] set of input address and control signals include four chip

select signals, one for each of the four ranks.

6. (Original) 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.
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7. (Original) 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.

8. (Currently Amended) 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.

9. (Original) 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.  (Currently Amended) 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 is
configured to receive or output a respective set of bits of the firstburst of N-bit wide data signals

on both edges of each of a respective set of data strobes.

11.  (Currently Amended) 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.  (Original) 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. (Original) 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.  (Original) 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.
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15.  (Original) 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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REMARKS

This amendment is filed after the Notice of Allowance dated March 30, 2021, which

allowed claims 1-15.

Claims 1, 3-5, 8, and 10-11 been amended to address minor issues of clarity. No new

matter is added, and the amendments should not require additional search or examination.

The Examiner is invited to call the undersigned attorney at (650) 521-4828, if a telephone

call could help resolve any remaining items.

Respecttully submitted,

Date: June 17, 2021 / Jamie J. Zheng / 51,167
Jamie J. Zheng (Reg. No.)
Customer No. 79141
Phone: (650) 521-4828

129980-5023-US01 6 312 Amendment

Petitioners
Ex. 1057, p. 303



Electronic Acknowledgement Receipt

EFS ID: 43010800
Application Number: 16695020
International Application Number:
Confirmation Number: 7514

Title of Invention:

MEMORY MODULE WITH DATA BUFFERING

First Named Inventor/Applicant Name:

Jefferey C. Solomon

Customer Number:

79141

Filer:

Jamie Jie Zheng

Filer Authorized By:

Attorney Docket Number: 129980-5023-US01
Receipt Date: 17-JUN-2021
Filing Date: 25-NOV-2019
Time Stamp: 03:19:38

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
123602
] 129980-5023- yes 6
USO 1 _31 2_Ame ndme ntpdf 2550b35eec548731fdccc473a1708c1fc233|
8f2c
Petitioners

Ex. 1057, p. 304



Multipart Description/PDF files in .zip description
Document Description Start End
Amendment after Notice of Allowance (Rule 312) 1 1
Claims 2 5
Abstract 6 6
Warnings:
Information:
Total Files Size (in bytes){ 123602

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

Petitioners
Ex. 1057, p. 305



Electronic Patent Application Fee Transmittal

Application Number: 16695020

Filing Date: 25-Nov-2019

Title of Invention: MEMORY MODULE WITH DATA BUFFERING
First Named Inventor/Applicant Name: Jefferey C. Solomon

Filer: Jamie Jie Zheng

Attorney Docket Number: 129980-5023-US01

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sullaj-s'l'l;(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
UTILITY APPL ISSUE FEE 1501 1 1200 1200
Petitioners

Ex. 1057, p. 306



s . . Sub-Total in
Description Fee Code Quantity Amount USD($)
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1200
Petitioners

Ex. 1057, p. 307



Electronic Acknowledgement Receipt

EFS ID: 43143194
Application Number: 16695020
International Application Number:
Confirmation Number: 7514

Title of Invention:

MEMORY MODULE WITH DATA BUFFERING

First Named Inventor/Applicant Name:

Jefferey C. Solomon

Customer Number:

79141

Filer:

Jamie Jie Zheng

Filer Authorized By:

Attorney Docket Number: 129980-5023-US01
Receipt Date: 30-JUN-2021
Filing Date: 25-NOV-2019
Time Stamp: 21:36:41

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $1200

RAM confirmation Number E20216TL37170395

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Petitioners
Ex. 1057, p. 308



File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
311477
129980-5023-US01_lIssue-Fee-
1 Issue Fee Payment (PTO-85B) v no 2
Payment_z 021 _06_3Opdf 2cec4f25§4f23fa9075404515a836ce46f670)
Warnings:
Information:
30502
2 Fee Worksheet (SB06) fee-info.pdf no 2
3020f0bcc9chc4cd2290356da3453a24a02|
Warnings:
Information:
Total Files Size (in bytes):| 341979

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

Petitioners
Ex. 1057, p. 309



PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: ~ Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through S should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

79141 7590 03/30/2021 Certificate of Mailing or Transmission
Morgan Lewis & Bockius LLP (P A)(J Zheng) I hereby certify that this Fee(s) Transmittal is being deposited with the United
’ ) : States Postal Service with sufficient postage for first class mail in an envelope
1400 Page Mill Road addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Palo Alto, CA 94304 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
, -

Jamie J. Zheng (Typed or printed name)
/Jamie J. Zheng/ (Signature)
2021-06-30 (Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

16/695,020 11/25/2019 Jefferey C. Solomon 129980-5023-USO1 7514

TITLE OF INVENTION: MEMORY MODULE WITH DATA BUFFERING

| APPLN. TYPE | ENTITY STATUS I ISSUE FEE DUE | PUBLICATION FEE DUE I PREV. PAID ISSUE FEE I TOTAL FEE(S) DUE | DATE DUE I
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 06/30/2021
| EXAMINER | ART UNIT [ crasssuscLass |
BANSAL, GURTEJ 2139 711-105000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys USCH Law, PC

or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached. (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2,
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

[ "Fee Address" indication (or "Pee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

w

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
Netlist, Inc. Irvine, CA

Please check the appropriat§ assignee category or categories (will not be printed on the patent) : () Individual MCorporation or other private group entity [ Government

4a. Fees submitted: Mlssue Fee [IPublication Fee (if required) (JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

Electronic Payment via EFS-Web [ Enclosed check [_J Non-electronic payment by credit card (Attach form PTO-2038)

The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 60-3916

w

. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue

fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
. . . NOTE: If the application was previously under micro entity status, checking this box will be taken

. Applicant asserting small entity status. See 37 CFR 1.27 tobea notificaggn of loss of eﬁitlemen}t] to micro entity stztus. £

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

i 2021-06-30
Authorized Signature /Jamie J. Zheng/ Date
ie J. Zh
Typed or printed name Jamie J. Zheng Registration No. 31167
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Petitioners
Ex. 1057, p. 310



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWWw.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
79141 7590 03/30/2021
Morgan, Lewis & Bockius LLP (PA)(J. Zheng) BANSAL, GURTEJ
1400 Page Mill Road
Palo Alto, CA 94304 | ARTONIT PAPERNUMBER |
2139
DATE MAILED: 03/30/2021
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
16/695,020 11/25/2019 Jefferey C. Solomon 129980-5023-USO1 7514

TITLE OF INVENTION: MEMORY MODULE WITH DATA BUFFERING

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 06/30/2021

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

1. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION EFEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

I11. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3

PTOL-85 (Rev. 02/11)

Petitioners
Ex. 1057, p. 311



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/695,020 11/25/2019 Jefferey C. Solomon 129980-5023-US01 7514
79141 7590 07/09/2021 I EXAMINER |
USCH Law, PC
3790 El Camino Real #1147 BANSAL, GURTEJ
Palo Alto, CA 94304
| ART UNIT | PAPER NUMBER |
2139
| NOTIFICATION DATE | DELIVERY MODE |
07/09/2021 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date” to the
following e-mail address(es):

eofficeaction@appcoll.com
jzheng@uschlaw.com
patents @uschlaw.com

PTOL-90A (Rev. 04/07)

Petitioners
Ex. 1057, p. 312



Response to Rule 312 Communication

Application No.

16/695,020

Applicant(s)

Solomon et al.

Examiner

GURTEJ BANSAL

Art Unit

2139

AIA (FITF) Status

No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

1. M The amendment filed on 17 June 2021 under 37 CFR 1.312 has been considered, and has been:

a) [
b) ¥
c)J

entered.

entered as directed to matters of form not affecting the scope of the invention.

disapproved because the amendment was filed after the payment of the issue fee.

Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1)

and the required fee to withdraw the application from issue.
disapproved. See explanation below.

entered in part. See explanation below.

/GURTEJ BANSAL/
Primary Examiner, Art Unit 2139

U.S. Patent and Trademark Office
PTOL-271 (Rev. 04-01) Reponse to Rule 312 Communication

Part of Paper No. 20210704
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O TO ENTER: /6.B/

Electronically filed June 17, 2021

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of: Jefferey C. SOLOMON Confirmation No.: 7514

Serial No.: 16/695,020 Art Unit: 2139

Filed: 25-Nov-2019 Examiner: BANSAL, Gurte]

For: MEMORY MODULE WITH Attorney Docket No.: 129980-5023-US01
DATA BUFFERING

AMENDMENT UNDER 37 C.FR. §1.312

Mail Stop: Issue Fee
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

The enclosed Amendment is filed under 37 C.F.R. § 1.312 for the above identified patent
application, and is filed after a Notice of Allowance dated March 30, 2020.

The Commissioner is hereby authorized to charge any required fee(s) to Deposit Account

No. 60-3916 (order no. 129980-5023-US01).
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158. 6,954,281 2005-10-11 | Fukuda et al
159. 6,961,281 2005-11-01 | Wong et al.
160. 6,981,089 2005-12-27 | Dodd et al.
161. 6,982,892 2006-01-03 | Lee et al.
162. 6,982,893 2006-01-03 | Jakobs
163. 6,990,043 2006-01-24 | Kuroda et al.
164. 6,996,686 2006-02-07 | Doblar et al.
165. 7,007,130 2006-02-28 | Holman

Examiner Date
Signature /GURTEJ BANSAL/ Considered 03/25/2021

ALL REFERENCES CONSIDERED EXCEPT WHERE LIMED THROUGH. /G.B/

Petitioners

Ex. 1057, p. 316



Receipt date: 01/08/2021 16/695,020 - GAU: 2139
Electronically filed January 8, 2021
INFORMATION DISCLOSURE Application Number 16/695,020
STATEMENT BY APPLICANT Filing Date November 25, 2019
First Named Inventor Jefferey C. Solomon
Substitute for Form 1449-PTO Art Unit 2139
Examiner Name TBD
Sheet | | of | 47 Attorney Docket Number | 7129980-5023-US01

64. 5,959,930 1999-09-28 | Sakurai
65. 5,963,464 1999-10-05 | Dell et al.
66. 5,966,736 1999-10-12 | Gittinger et al.

Changels}aprhed 67. 5,973,392 1999-10-26 | Senba et al.

=TT es. 5,974,493 | 1999-10-26 | MtitsabistiEtectrictorp | Okumura et al.

to docurent, 69. 6,011,710 | 2000-01-04 | Wiggers

/5B 70. 6,018,787 | 2000-01-25 | Ip

4/28/2921 71 6,044,032 | 2000-03-28 | Li
72. 6,061,754 2000-05-09 | Cepulis
73. 6,070,217 2000-05-30 | Connolly et al.
74. 6,070,227 2000-05-30 | Rokicki
75. 6,097,652 2000-08-01 | Roh
76. 6,108,745 2000-08-22 | Gupta et al.
77. 6,115,278 2000-09-05 | Deneroff et al.
78. 6,134,638 2000-10-17 | Olarig et al.
79. 6,141,245 2000-10-31 | Bertin
80. 6,151,271 2000-11-21 | Lee
81 6,154,418 2000-11-28 | Li
82. 6,154,419 2000-11-28 | Shakkarwar
83. 6,173,357 2011-01-09 | Ju
84. 6,185,654 2001-02-06 | Van Doren
85. 6,188,641 2001-02-13 | Uchida
86. 6,205,516 2001-03-20 | Usami
87. 6,209,074 2001-03-27 | Dell et al.
88. 6,223,650 2001-05-15 | Johnson
89. 6,226,709 2001-05-01 | Goodwin et al.
90. 6,226,736 2001-05-01 | Niot
oL 6,233,650 2001-05-15 | Johnson et al.
92. 6,247,088 2001-06-12 | Seo et al.
93. 6,260,127 2001-07-10 | Olarig et al.
94. 6,262,938 2001-07-17 | Lee
95. 6,317,352 2001-11-13 | Halbert et al.
96. 6,349,051 | 2002-02-19 | MicrenTFechretogytre | Klein
97. 6,381,140 2002-04-30 | Liao, Sheng-Chi

Examiner | soomyes pansaL/ Date 03/25/2021
Signature Considered
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Petitioners
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Receipt date: 01/08/2021

16/695,020 - GAU: 2139

Electronically filed January 8, 2021

INFORMATION DISCLOSURE Application Number 16/6935,020
STATEMENT BY APPLICANT Filing Date November 25, 2019
First Named Inventor Jefferey C. Solomon
Substitute for Form 1449-PTO Art Unit 2139
Examiner Name TBD
Sheet | 2 | of | 47 Attorney Docket Number | 7129980-5023-US01
3L 5,532,954 1996-07-02 | Bechtolsheim et al.
32. 5,537,584 1996-07-16 | Miyai et al.
33. 5,541,448 1996-07-30 | Carpenter
34. 5,559,970 1996-09-24 | Sharma
35. 5,572,691 1996-11-05 | Koudmani
36. 5,581,498 1996-12-03 | Ludwig et al.
37. 5,590,071 1996-12-31 | Kolor et al.
38. 5,602,999 1997-02-11 | Hyatt; Gilbert P.
39. 5,617,559 1997-04-01 | Le et al.
Change( \ QHU!; d 40. 5,630,096 1997-05-13 | Zuravleff :
to document - W Mote, Jr.
’ 5,638,534 1997-06-10
/SBs 42. 5,649,159 | 1997-07-15 | Le et al.
4/28/2001 43. 5,655,153 | 1997-08-05 | EMEEORP Sandorfi
44. 5,699,542 1997-12-16 | Mehta et al.
45. 5,702,984 1997-12-30 | Bertin et al.
46. 5,703,826 1997-12-30 | Hush et al.
47. 5,717,851 1998-02-10 | Yishay et al.
48. 5,724,604 1998-03-03 | Moyer
49. 5,729,716 1998-05-17 | Lee et al.
50. 5,745,914 1998-04-28 | Connolly et al.
51 5,764,590 1998-06-09 | Mitsubishi-Eteetrie-Corp | lwamoto et al.
52. 5,784,705 | 1998-07-21 | Leung, Wingyu
53. 5,802,395 1998-09-01 | Connolly et al.
54. 5,802,541 1998-09-01 | Reed
55. 5,805,520 1998-09-08 | Anglada et al.
56. 5,822,251 1998-10-13 | Bruce et al.
57. 5,905,401 1999-05-18 | Sher
58. 5,909,388 | 1999-06-01 | Siemensag- Mueller
59. 5,926,827 1999-07-20 | Dell et al.
60. 5,926,839 1999-07-20 |+Btt= Katayama
61. 5,953,215 1999-09-14 | Karabatsos, Chris
62. 5,953,280 1999-09-14 | Matsui
63. 5,958,025 | 1999-09-28 | Nippen-Eleetrie-€er  probe
Examiner Date
Signature /GURTEJ BANSAL/ Considered 03/25/2021

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /G.B/

Petitioners
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Receipt date: 01/08/2021 16/695,020 -~ GAU: 2139
Electronically filed January 8, 2021
INFORMATION DISCLOSURE Application Number 16/693,020
STATEMENT BY APPLICANT Filing Date November 25, 2019
First Named Inventor Jefferey C. Solomon
Substitute for Form 1449-PTO Art Unit 2139
Examiner Name TBD
Sheet | 1 | of | 47 Attorney Docket Number | 7129980-5023-US01
U.S. PATENT DOCUMENTS
Examiner | Cite Document Number Publication Date Name of Patentee or Applicant Wﬁélie;efgx}:g;:;;n: or
Initia‘ls No.! Number - Kind Code? YYYY-MM-DD of Cited Document Relevant Figures Apf)ear
(Change(srapphed
1 4,218,740 1980-08-19 |"MOTORGEAMNE Penn¢ttetal
toj3°°”me”t) 2. 4,249,253 | 1981-02-03 | Gentili et al.
/5B 3. 4,368,515 | 1983-01-11 | Nielsen
4/28/202 1 4, 4,392,212 | 1983-07-05 | Miyasaka et al.
5. 4,571,676 1986-02-18 | Mantellina et al.
6. 4,592,011 1986-05-27 | Mantellina et al.
7. 4,633,429 1986-12-30 | Lewandowski et al.
8. 4,670,748 1987-06-02 | Williams
9. Mitsubishi Denki ‘
4,706,214 1987-11-10 W Kassai
10. 4,739,473 1988-04-19 | Ng
11. 4,866,603 1989-09-02 | Chiba
12. 4,958,322 1990-09-18 | Kosugi et al.
13. 4,961,172 1990-10-02 | Shubat et al.
14. 4,961,204 1990-10-02 | Hitaehri-tte: | anaka etal.
15. 4,980,850 1990-12-25 | Morgan
16. 5,060,188 1991-10-22 | Zulian et al.
17. 5,247,643 1993-09-21 | Shottan
18. 5,272,664 | 1993-12-21 | SitreorrGraphiestre=  Algxander et al.
19. 5,313,624 1994-05-17 | Harriman
20. 5,345,412 1994-09-06 | Shiratsuchi
21. 5,357,478 1994-10-18 | Kikuda et al
22. 5,388,072 | 1995-02-07 | #BM Matick et al.
23. 5,388,240 | 1995-02-01 | +BM-erperation  Olderdissen etal.
24. 5,392,252 1995-02-21 | Visi-Feehnetegytre- Rimpo et al.
25. 5,426,753 1995-06-20 | Moon
26. 5,463,590 1995-10-31 | Watanabe
27. 5,483,497 1996-01-09 | Mochizuki et al.
28. 5,485,589 1996-01-16 | Pel-tdeatpr K ocis et al.
29. 5,495,435 1996-02-27 | Sugahara
30. 5,513,135 1996-04-30 | Dell et al.
Examiner D
Sigilaturee /GURTE BANSAL/ Cifsidered 03/25/2021
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /G.B/
Petitioners
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
WWW.uSpto.gov

I APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/695,020 08/17/2021 11093417 129980-5023-US01 7514
79141 7590 07/28/2021
USCH Law, PC

3790 El Camino Real #1147
Palo Alto, CA 94304

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 41 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http:/pair.uspto.gov for additional applicants):

Netlist, Inc., Irvine, CA;
Jefferey C. Solomon, Irvine, CA;
Jayesh R. Bhakta, Cerritos, CA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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