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MEMORY PACKAGE WITH OPTIMIZED DRIVER LOAD AND METHOD OF
OPERATION

RELATED APPLICATION

[0001] This application is a continuation application of U.S. Pat. App. No. 13/288,850,
filed on November 3, 2011, which claims the benefit of priority under 35 U.S.C. § 119(¢)
of U.S. Provisional Patent Application No. 61/409,893, filed on November 03, 2010, and
entitled "ARCHITECTURE FOR MEMORY MODULE WITH PACKAGES OF
THREE-DIMENSIONAL STACKED (3DS) MEMORY CHIPS." The disclosure of each

of the above applications is hereby incorporated by reference in its entirety.
BACKGROUND
Technical Field

[0002] The present disclosure relates to memory devices and memory modules. More
specifically, the present disclosure relates to systems and methods for reducing the load

of drivers of memory packages included on the memory modules.
Description of the Related Art

[0003] Memory modules may include a number of memory packages. Each memory
package may itself include a number of array dies that are packaged together. Each array
die may include an individual semiconductor chip that includes a number of memory
cells. The memory cell may serve as the basic building block of computer storage

representing a single bit of data.

[0004] FIGS. 1A and 1B schematically illustrate examples of existing memory package
designs currently used or proposed to be used to provide the dynamic random-access
memory of memory modules. FIG. 1A schematically illustrates a memory package 100
with three array dies 110 and a control die 130. The control die 130 is configured to
respond to signals received by the memory package 100 by sending appropriate control

signals to the array dies 110 and includes a driver 134 for driving data signals to each of
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the array dies 110 via a corresponding die interconnect 120. Further, the control die 130
includes a driver 140 for driving command and/or address signals to each of the array
dies 110 via another corresponding die interconnect 142. For simplicity, FIG. 1A shows
only a single driver 134, die interconnect 120, driver 140, and die interconnect 142.
However, additional drivers and die interconnects may be included for each bit the
memory package 100 is designed to support. Thus, a 16-bit memory may include 16 pairs
of drivers and die interconnects for the data signals and other similar drivers and die
interconnects for the command and/or address signals. Each array die 110 also includes a
chip select port 144, with the chip select ports 144 of the array dies 110 configured to
receive corresponding chip select signals to enable or select the array dies for data
transfer. The array dies 110 are configured to transfer data (e.g. read or write) to or from
the selected memory cells identified by the command, address, and chip select signals via

the die interconnects.

[0005] In some cases, the control die 130 may include memory cells and therefore, also
serve as an array die. Thus, as can be seen from FIG. 1A, the control die 130 may also
include a chip select port 144. Alternatively, the control die 130 and the array dies 110

may be distinct elements and the control die 130 may not include any memory cells.

[0006] FIG. 1B schematically illustrates an example of a memory package 150 that
includes four array dies 160 and a control die 170 that does not include memory cells. As
can be seen in FIG. 1B, each array die 160 includes a chip select port 174. However,
because the control die 170 does not also serve as an array die, the control die 170 does
not include a chip select port. As with memory package 100, memory package 150
includes a driver 184 that drives data signals to each of the array dies 160 along a
corresponding die interconnect 182. Further, the memory package 150 includes a driver
186 for driving command and/or address signals to each of the array dies 160 via another

die interconnect 188.

[0007] Generally, a load exists on cach of the drivers 134, 140, 184, and 186 by virtue of
the drivers being in electrical communication with the corresponding die interconnects

and the corresponding circuitry of the array dies. Thus, to drive a signal along a die
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interconnect, a driver typically must be large enough to overcome the load on the driver.
However, generally a larger driver not only consumes more space on the control die, but

also consumes more power.
SUMMARY

[0008] In certain embodiments, an apparatus is provided that comprises a plurality of
array dies having data ports. The apparatus further comprises at least a first die
interconnect and a second die interconnect. The first die interconnect is in electrical
communication with at least one data port of a first array die of the plurality of array dies
and at least one data port of a second array die of the plurality of array dies and not in
electrical communication with the data ports of at least a third array die of the plurality of
array dies. The second die interconnect is in electrical communication with at least one
data port of the third array die and not in electrical communication with the data ports of
the first array die and the data ports of the second array die. In addition, the apparatus
comprises a control die. The control die comprises at least a first data conduit configured
to transmit a data signal to the first die interconnect and to not transmit the data signal to
the second die interconnect, and at least a second data conduit configured to transmit the
data signal to the second die interconnect and to not transmit the data signal to the first

die interconnect.

[0009] In certain embodiments, an apparatus is provided that comprises a plurality of
array dies having ports. The apparatus further comprises at least a first die interconnect
and a second die interconnect. The first die interconnect is in electrical communication
with at least one port of a first array die of the plurality of array dies and at least one port
of a second array die of the plurality of array dies and not in electrical communication
with the ports of at least a third array die of the plurality of array dies. The second die
interconnect is in electrical communication with at least one port of the third array die
and not in electrical communication with the ports of the first array die and the ports of
the second array die. In addition, the apparatus comprises a control die. The control die
comprises at least a first conduit configured to transmit a signal to the first die

interconnect and to not transmit the signal to the second die interconnect, and at least a

Petitioners
Ex. 1006, p. 7



second conduit configured to transmit the signal to the second die interconnect and to not
transmit the signal to the first die interconnect. Moreover, a first load on the first conduit
comprises a load of the first die interconnect, a load of the first array die, and a load of
the second array die. In addition, a second load on the second conduit comprises a load of

the second die interconnect and a load of the third array die.

[0010] In certain embodiments, a method is provided for optimizing load in a memory
package. The memory package comprises a plurality of array dies, at least a first die
interconnect and a second die interconnect, and a control die. The control die comprises
at least a first driver and a second driver, the first driver configured to drive a signal along
the first die interconnect, and the second driver configured to drive the signal along the
second die interconnect. The method comprises selecting a first subset of array dies of the
plurality of array dies and a second subset of array dies of the plurality of array dies. The
first subset of array dies and the second subset of array dies are exclusive of one another
and are selected to balance a load on the first driver and on the second driver based at
least in part on array die loads of array dies of the plurality of array dies and at least in
part on die interconnect segment loads of segments of at least the first die interconnect
and the second die interconnect. The method further comprises forming electrical
connections between the first die interconnect and the first subset of array dies. In
addition, the method comprises forming electrical connections between the second die

interconnect and the second subset of array dies.

[0011] In certain embodiments, an apparatus is provided that comprises a register device
configured to receive command/address signals from a memory control hub and to
generate data path control signals. The apparatus further comprises a plurality of DRAM
packages. Each of the DRAM packages comprises a control die. The control die
comprises a plurality of command/address buffers and a data path control circuit
configured to control command/address time slots and data bus time slots. The control die
is configured to receive data signals from the memory control hub, the data path control
signals from the register device, and command/address signals from the register device.
Further, each of the DRAM packages comprises a plurality of DDR DRAM dies

operatively coupled to the control die to receive the data signals from the control die.
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Moreover, the memory module is selectively configurable into at least two operational
modes. The two operational modes comprise a first operational mode and a second
operational mode. In the first operational mode the register device generates the data path
control signals, and the control die uses the data path control signals to operate the data
path control circuit. In the second operational mode, the control die operates the data path
control circuit to provide the command/address signals to the plurality of DDR DRAM

dies without decoding the command/address signals.
BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Throughout the drawings, reference numbers are re-used to indicate
correspondence between referenced elements. The drawings are provided to illustrate
certain example embodiments of the inventive subject matter described herein and not to

limit the scope thereof.

[0013] FIGS. 1A and 1B schematically illustrate examples of existing memory package

designs.

[0014] FIG. 2 schematically illustrates an example embodiment of a memory package in

accordance with the present disclosure.

[0015] FIG. 3 schematically illustrates another example embodiment of a memory

package in accordance with the present disclosure.

[0016] FIG. 4 schematically illustrates an example embodiment of a driver structure of a

control die in accordance with the present disclosure.

[0017] FIG. 5 presents a flowchart for an example embodiment of a load optimization

proccess.

[0018] FIGS. 6A and 6B schematically illustrate an example of a Load Reduction Dual
In-line Memory Module (LRDIMM) and a HyperCloud™ Dual In-line Memory Module
(HCDIMM) architecture respectively.

[0019] FIG. 7 schematically illustrates an example of a Three-Dimensional Structure
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Dual In-line Memory Module (3DS-DIMM) architecture.

[0020] FIG. 8 schematically illustrates an example embodiment of a memory module

architecture in accordance with the present disclosure.
DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

[0021] In addition to the below, the following U.S. patents are incorporated in their
entirety by reference herein: U.S. Patent Nos. 7,289,386, 7,286,436, 7,442,050,
7,375,970, 7,254,036, 7,532,537, 7,636,274, 7,630,202, 7,619,893, 7,619,912, 7,811,097.
Further, the following U.S. patent applications are incorporated in their entirety by
reference herein: U.S. Patent Application Nos. 12/422,912, 12/422,853, 12/577,682,
12/629,827, 12/606,136, 12/874,900, 12/422,925, 12/504,131, 12/761,179, and
12/815,339.

[0022] Certain embodiments of the present disclosure reduce the size of drivers that are
configured to drive a signal, such as a data signal, along a die interconnect to one or more
array dies. Further, certain embodiments of the present disclosure reduce the power

consumption of the drivers.

[0023] In certain embodiments, reducing one or both of driver size and driver power
consumption may be accomplished by increasing the number of die interconnects and
reducing the number of array dies that are in clectrical communication with each die
interconnect. For example, instead of one die interconnect in electrical communication
with four array dies, there may be two die interconnects, each in electrical

communication with a different pair of the four array dies.

[0024] In certain embodiments, determining the number of die interconnects and the
number of array dies in electrical communication with each die interconnect is based, at
least in part, on a load of each array die and a load of the die interconnect that is in

electrical communication with one or more of the array dies.

[0025] In some embodiments, the load contribution from a die interconnect may be

negligible compared to the load contribution from the array dies. In such embodiments,
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determining the number of die interconnects and the number of array dies in electrical
communication with each die interconnect may be based, at least in part, on a load of
each array die without considering the load of the die interconnect. However, as the
physical size of a memory package shrinks, the load of a die interconnect becomes a non-
negligible value relative to the load of the array dies. Thus, as memory packages become
physically smaller, it becomes more important to consider the load of the die interconnect
in determining the number of die interconnects and the number of array dies in electrical
communication with each die interconnect. Advantageously, certain embodiments of the
present disclosure account for both the loads of the array dies and the loads of the die
interconnects on a conduit (e.g., driver) in determining the number of die interconnects to
be used and the number of array dies in electrical communication with each die

interconnect.

[0026] FIG. 2 schematically illustrates an example embodiment of a memory package
200 in accordance with the present disclosure. One example of a memory package that
includes array dies and a control die is the Hybrid Memory Cube (HMC). Examples of an
HMC compatible with certain embodiments described herein are described by the
IDF2011 Intel Developer Forum website, http://www.intel.com/idf/index.htm, which
includes presentations and papers from the IDF2011 Intel Developer Forum including the
keynote address given by Justin Rattner on September 15, 2011. Additional examples of
an HMC compatible with certain embodiments described herein are described by the
Hybrid Memory Cube Consortium website, http://www.hybridmemorycube.org. The
memory package 200 can include any type of memory package. For example, the
memory package 200 may be a DRAM package, a SDRAM package, a flash memory
package, or a DDR SDRAM package (¢.g., DDR3, DDR4), to name a few. A memory
module (not shown) may include one or more memory packages in accordance with the
memory package 200. Further, the memory package 200 may include input/output
terminals (not shown) that are configured to be placed in electrical communication with
circuitry of the memory module to transmit signals between the memory package 200 and

a Memory Control Hub (MCH) (not shown).

[0027] The memory package 200 may include a plurality of array dies 210 (e.g., array
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dies 210a-210d). The plurality of array dies 210 may be sealed within the memory
package 200. Further, circuitry of the array dies 210 may be in electrical communication
with the input/output terminals of the memory package 200. Although generally referred
to as array dies herein, the array dies 210 may also be called slave dies or slave chips.
Each of the array dies 210a-210d may include circuitry (¢.g., memory cells) (not shown)
for storing data. Examples of array dies compatible with certain embodiments described
herein are described by the existing literature regarding the Hybrid Memory Cube (e.g.,
as cited above). As illustrated in FIG. 2, the plurality of array dies 210 may be arranged
in a stack configuration known as a three-dimensional structure (30S). Examples of 30S
compatible with certain embodiments described herein are described by the existing
literature regarding the Hybrid Memory Cube (c.g., as cited above). However, the
structure or layout of the plurality of array dies 210 is not limited as such, and other
structures are possible in accordance with the present disclosure. For example, the
plurality of array dies 210 may be arranged in a planar structure, or in a structure that
combines 30S with a planar structure. Moreover, while the memory package 200 is
illustrated as including four array dies, the memory package 200 is not limited as such
and may include any number of array dies. For example, as illustrated in FIG. 3, the
memory package 200 may include eight array dies. As further examples, the memory

package 200 may include three or sixteen array dies.

[0028] Each of the array dies 210 may include one or more data ports (not shown). The
data ports enable electrical communication and data transfer between the corresponding
memory circuitry of the array dies 210 and a communication pathway (c.g., a die

interconnect).

[0029] In the example schematically illustrated in FIG. 2, the memory package 200
includes a plurality of die interconnects 220 (e.g., die interconnects 220a, 220b). For
example, certain versions of HMC have been reported to have 512 data ports per die,
with the corresponding bits of each die all connected to a single die interconnect (e.g.,
TSV). Examples of die interconnects include, but are not limited to, through-silicon vias
(TSV), conducting rods, wire bonds, and pins. (See ¢.g., U.S. Patent Nos. 7,633,165 and
7,683,459.) Each of these die interconnects 220 may be coupled to, or in electrical
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communication with at least one data port of at least one of the array dies 210. In certain
embodiments, at least one of the die interconnects 220 is in electrical communication
with at least one data port from each of at least two array dies 210 without being in
electrical communication with a data port from at least one array die 210, which may be

in electrical communication with a different die interconnect 220.

[0030] For example, die interconnect 220a may be in electrical communication with a
data port from array die 210a and a data port from array die 210b (as illustrated by the
darkened circles in FIG. 2) and not in electrical communication with any data ports from
array die 210c or any data ports from array diec 210d. The data ports of array dies 210a
and 210b in electrical communication with the die interconnect 220a can be
corresponding to the same data bit (e.g., 00). Other die interconnects (not shown) can be
in electrical communication with other data ports corresponding to other data bits (e.g.,
01, 02, ... ) of array dies 210a and 210b. These other die interconnects can be electrically
isolated from the corresponding data ports of array dies 210c and 210d.

[0031] However, continuing this example, the die interconnect 220b may be in electrical
communication with a data port from array die 210c and a data port from array die 210d
(as illustrated by the darkened circles in FIG. 2) (e.g., corresponding to the same data bit,
e.g., 00) without being in electrical communication with any data ports from array die
210a and array die 210b. Other die interconnects (not shown) can be in electrical
communication with other data ports corresponding to other data bits (e.g., 01, 02, ...) of
array dies 210c and 210d. Despite not being in electrical communication with any data
ports from array die 210a and 210b, in some implementations, the die interconnect 220b
may pass through the array dies 210a and 210b (as illustrated by the unfilled circles) e.g.,
through through-holes or vias of array dies 210a and 210b. For some implementations,
cach of the array dies 210 may be in electrical communication with corresponding die
interconnects 220, without any of the die interconnects 220 being in electrical
communication with all of the array dies 210. Where existing systems may utilize a
single die interconnect to be in eclectrical communication with the corresponding data
ports of each array die (e.g., the data ports corresponding to the same bit), certain

embodiments described herein utilize multiple die interconnects to provide electrical
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communication to the corresponding data ports of the array dies (e.g., the data ports
corresponding to the same data bit) with none of the multiple die interconnects in

electrical communication with data ports of all the array dies.

[0032] In addition to the plurality of array dies 210, the memory package 200 includes a
control die 230, which may also be called a master dic. Examples of master dies
compatible with certain embodiments described herein are described by the existing
literature regarding the Hybrid Memory Cube (e.g., as cited above). In some
embodiments, the control die 230 may be one of the array dies 210. Alternatively, the
control die 230 may be a modified version of one of the array dies 210. Thus, in some
implementations, memory package 200 may include four dies or chips instead of the five
illustrated in FIG. 2. Further, in some embodiments, the control die 230 may comprise a

logic layer (e.g., the logic layer of an HMC).

[0033] The control die 230 may include a number of data conduits 232, which includes
data conduits 232a and 232b. Each of these data conduits 232 may be configured to
transmit a data signal to a single die interconnect 220. For example, the data conduit 232a
may be configured to transmit a data signal to the die interconnect 220a without
transmitting the data signal to the die interconnect 220b. Conversely, the data conduit
232b may be configured to transmit the data signal to the die interconnect 220b without
transmitting the data signal to the die interconnect 220a (e.g., data conduit 232b is
clectrically isolated from die interconnect 220a and data conduit 232a is electrically

isolated from die interconnect 220b).

[0034] In some embodiments, the data conduits 232 may also include one or more drivers
234 as schematically illustrated by FIG. 2. The drivers 234 may be configured to drive
the data signals along the corresponding die interconnects 220. In some embodiments, a
single data conduit 232 or driver 234 may be in electrical communication with multiple
die interconnects 220, each of which may be in electrical communication with different

array dies 210.

[0035] Each of the data conduits 232 may be configured to receive the data signal from a

common source. For instance, the data conduit 232a and the data conduit 232b may each
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receive a substantially similar, if not identical, data signal from the same signal source
(c.g. the data signal corresponding to the same data bit). The source of the data signal
may include a data path, a driver, a latch, a pin, or any other construct that may provide a

data signal to a data conduit.

[0036] The data conduits 232 may ecach be subject to a load. Although not limited as
such, this load may be measured as a capacitive load, such as a parasitic capacitance. The
load on each of the data conduits 232 may include at least a load of the die interconnect
220 to which the data conduit 232 is coupled or connected as well as a load of each array
die 210 with which the die interconnect 220 is in electrical communication via a data port
of the die interconnect 220. Thus, for example, the load of the data conduit 232a may
include loads of the die interconnect 220a, the array die 210a, and the array die 210b.
Similarly, the load of the data conduit 232b may include loads of the die interconnect

220b, the array die 210c¢, and the array die 210d.

[0037] Generally, a load that would be on a data conduit that was in electrical
communication with a die interconnect that was in electrical communication with at least
one data port of cach of the array dies 210 can be considered the maximum load for a
data conduit. This maximum load is the load of a data conduit of a memory package that
does not implement the teachings of this disclosure, but is in accordance with

conventional configurations.

[0038] In some implementations, the difference between the load of the data conduit 232a
and the load of the data conduit 232b is less than the maximum load for a data conduit as
described above. Thus, in some cases, there may exist a degree of balance or equalization
between the loads of the data conduits 232a, 232b. In some implementations, the
difference between the load of the data conduit 232a and the load of the data conduit
232b is zero or substantially zero. In some embodiments, the length of each die
interconnect 220, and the number of array dies 210 in electrical communication with each
die interconnect 220 may be selected to maintain the difference between the load of the
data conduit 232a and the load of the data conduit 232b to be at or below a threshold load

difference. For example, suppose that the load of each array die 210 is 1, the load of each
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segment of the die interconnects 220 is 0.25, and that the threshold load difference is 0.5.
Using the configuration schematically illustrated in FIG. 2, the load on the data conduit
232a in this example is 2.5 and the load on the data conduit 232b in this example is 3.
Thus, in this example, the difference between the load of the data conduit 232a and the
load of the data conduit 232b is at the threshold load difference value of 0.5. However, an
alternative configuration that places the die interconnect 220a in electrical
communication with only the array die 210a, and the die interconnect 220b in electrical
communication with the array dies 210b-210d would not satisfy the threshold load
difference value of 0.5 of the above example. In the alternative configuration, the load on
the data conduit 232a would be 1.25 and the load on the data conduit 232b would be 4.
Thus, in the alternative configuration, the difference between the load of the data conduit
232a and the load of the data conduit 232b is 2.75, which is above the threshold load

difference value of 0.5.

[0039] For certain embodiments, the load of each data conduit is less than the maximum
load as described above. Thus, in some cases, the load of the data conduit 232a is less
than the maximum load and the load of the data conduit 232b is less than the maximum
load. Further, in many implementations, the combined load of the data conduit 232a and
the data conduit 232b is less than the maximum load of a single data conduit. In other
words, it is possible to design the data conduit 232a and the data conduit 232b to reduce
the overall load compared to a single data conduit that is in electrical communication
with a dic interconnect that is in electrical communication with at least one data port of
cach of the array dies 210. By reducing the overall load compared to the single data
conduit, it is possible in many cases to reduce power consumption. Further, it is possible
in many cases to maintain signal quality (e.g. maintain signal amplitude, maintain low
signal distortion, etc.) while reducing power consumption. Advantageously, in a number
of embodiments, by using multiple data conduits instead of a single data conduit, the
speed of the memory package 200 can be increased. In some cases, this speed increase
can include a reduced latency in accessing array dies 210 and/or operating the memory

package 200 at a higher clock frequency.

[0040] Each of the die interconnects 220 may include any type of conducting material.
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For example, the die interconnects 220 may include copper, gold, or a conductive alloy,
such as a copper/silver alloy. Further, the die interconnects 220 may include any type of
structure for enabling electrical communication between the data conduits 232 and the
data ports of the array dies 210. For example, the die interconnects 220 may include a
wire, a conducting rod, or a conducting trace, to name a few. Morcover, the die
interconnects 220 may use vias, or through-silicon vias (TSVs) to couple with or to
clectrically communicate with an array die. For instance, die interconnect 220a may be
connected with data ports of the array dies 210a and 210b using vias (illustrated by the
filled or darkened circles). Examples of TSVs which may be used with the present
disclosure are described further in U.S. Patent Nos. 7,633,165 and 7,683,459.

[0041] In addition, the die interconnects 220 may use via holes to pass through an array
die that is not configured to be in electrical communication with the die interconnect. For
instance, die interconnect 220b may pass through array dies 210a and 210b using TSVs
that do not enable electrical communication between the die interconnect 220b and data
ports of the array dies 210a and 210b (illustrated by the unfilled circles). In this way, the
array dies 210a, 210b are not responsive to the data signal beings transmitted by the die
interconnect 220b. However, the die interconnect 220b may be connected with at least
one data port of each of the array dies 210c and 210d using a via (illustrated by the filled
or darkened circles). In cases where the die interconnect passes through an array die that
is not configured to be in electrical communication with the die interconnect, the TSV
may include an insulator or an air gap between the die interconnect and the array die
circuitry that is large enough to prevent electrical communication between the die
interconnect and the array die circuitry. In certain embodiments, the TSV for array dies
that are configured to be in electrical communication with the die interconnect and for
array dies that are not configured to be in electrical communication with the die
interconnect may be configured the same. However, in such cases, electrical connections
leading from the TSV of the array dies that are not configured to be in electrical
communication with the die interconnect may not exist or may be stubs. These stubs are
not configured to provide electrical communication with the memory cells of the array
die.
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[0042] Although FIG. 2 illustrates a single pair of data conduits 232 corresponding to a
single pair of die interconnects 220, this is only to simplify the drawing figure. The
memory package 200 may generally include as many additional data conduits and
corresponding die interconnects as the number of bits the memory package 200 is
designed or configured to support per memory address. Thus, if, for example, the
memory package 200 is configured to be a 16-bit memory, the memory package 200 may
include 16 pairs of data conduits 232 and 16 pairs of corresponding die interconnects
220. Similarly, if the memory package 200 is configured as a 32-or 64-bit memory, the
memory package 200 may include 32 or 64 pairs of data conduits 232 and 32 or 64 pairs
of corresponding die interconnects 220. Generally, the data conduits and die
interconnects for each bit are configured identically. Thus, for the memory package 200,
cach data conduit is configured to be in electrical communication with a die interconnect
that is configured to be in electrical communication with a pair of the array dies 210.
However, it is possible that, in some embodiments, the data conduits and die

interconnects of different bits may be configured differently.

[0043] In certain embodiments, the same die interconnects and the same corresponding
data conduits may be used to transfer data both to and from the array dies 210. In such
embodiments, the die interconnects may be bi-directional. In alternative embodiments,
separate die interconnects and corresponding data conduits may be used to transfer data
to the array dies 210 and data from the array dies 210 to the control die 230. Thus, such
embodiments may include double the number of die interconnects and data conduits as

embodiments that use the same die interconnect to transfer data to and from an array die.

[0044] In some embodiments, the control die 230 may include additional
command/address conduits 240 and die interconnects 242, which may be in electrical
communication with at least one port of each of the array dies 210. For simplicity, FIG. 2
shows only a single such conduit 240 and die interconnect 242. The command/address
conduits 240 are configured to provide corresponding signals to the die interconnects
242. These signals may be command signals, address signals, or may serve as both
command and address signals (e.g., may include a memory cell address and a write

command or a read command) either simultancously or based on a determining criterion,
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such as the edge of a clock signal. The command die 230 may include a
command/address conduit 240 and corresponding die interconnect 242 for each bit of the
command/address signals that the memory package 200 is configured to support. The
number of bits of the command/address signals may be the same or may be different from

the number of data bits of the memory package 200.

[0045] In addition, in certain embodiments, the control die 230 may include a plurality of
chip select conduits 250 (e.g., chip select conduits 250a-250d as shown in FIG. 2).
Further, the control die 230 may include corresponding die interconnects 252 (e.g., die
interconnects 252a-252d) with one die interconnect 252 in electrical communication with
one chip select conduit 250 and one array die 210. Each of the die interconnects 252 may
be in electrical communication with a different array die 210. For example, the die
interconnect 252a may be in electrical communication with the array die 210a and the die
interconnect 252b may be in electrical communication with the array die 210b. Each of
the chip select conduits 250 may be configured to provide a chip select signal to a

corresponding array die 210 via a corresponding die interconnect 252.

[0046] In some embodiments, the control die 230 may include additional drivers that are
configured to drive the chip select signals along the die interconnects 252. Alternatively,
the chip select signals may be driven by drivers that are external to the control die 230.
For example, a register (not shown) that is part of a memory module that includes the
memory package 200 may determine the chip select signals and drive the chip select
signals to the array dies 210. As a second example, the chip select signals may be
provided by an MCH. In some embodiments, the control die 230 may determine the array
die 210 to select based on, for example, an address signal. In such embodiments, the

control die may generate the chip select signals.

[0047] FIG. 3 schematically illustrates another example embodiment of a memory
package 300 in accordance with the present disclosure. In certain embodiments, some or
all of the embodiments described above with respect to the memory package 200 may be
applicable to the memory package 300. However, for case of illustration and to simplify

discussion, certain elements are omitted in FIG. 3, such as the chip select conduits.
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Nevertheless, it should be understood that the memory package 300 can include the same
or similar elements as described above with respect to the memory package 200,

including, for example, the chip select conduits.

[0048] The memory package 300 may include a plurality of array dies 310 (e.g., array
dies 310a-310h). In the implementation illustrated in FIG. 3, the memory package
includes eight array dies. However, as stated earlier, the memory package 300 may
include more or fewer array dies. Each of the array dies 310 may include one or more
ports (not shown) that enable electrical communication between the circuitry of the array
dies 310 and one or more die interconnects 320. Each of these die interconnects 320 may
be coupled to, or in electrical communication with at least one port of at least one of the
array dies 310. As with the memory package 200, in certain embodiments, at least one of
the die interconnects 320 is in electrical communication with at least one port from each
of at least two array dies 310 without being in electrical communication with a port from
at least one array die 310, which may be in electrical communication with a different die

interconnect 320.

[0049] In addition to the plurality of array dies 310, the memory package 300 includes a
control die 330. In some embodiments, the control dic 330 may include a number of
conduits 332 (e.g., conduits 332a-332f). Each of these conduits 332 may be configured to

transmit a signal to a single die interconnect 320.

[0050] Further, implementations of the conduits 332 may include one or more drivers 334
(e.g., drivers 334a-334f). Each of the drivers 334 may be configured to drive a signal
along a corresponding die interconnect 320. For instance, the driver 334a of the conduit
332a may be configured to drive a signal along the die interconnect 320a to one or more
of the array dies 310a and 310b. As a second example, the driver 334b of the conduit
332b may be configured to drive a signal along the die interconnect 320b to one or more
of the array dies 310c and 310d. Although the die interconnect 320b may pass through
the array dies 310a and 310b, because the die interconnect 320b, in the example
illustrated in FIG. 3, is not configured to be in electrical communication with the array

dies 310a and 310b, the driver 334b does not drive the signal to the array dies 310a and
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310b.

[0051] In some embodiments, the signal can be a data signal, a command or address
signal, a chip select signal, a supply voltage signal, or a ground voltage signal, to name a
few. Further, as the signal is not limited to a data signal, in some embodiments, the
conduits 332 may include conduits configured to provide signals other than data signals
to the die interconnects 320. For example, the conduits may include conduits configured
to provide a command or address signal, a chip select signal, a supply voltage signal, or a
ground voltage signal to one or more die interconnects. Consequently, in some

embodiments, the drivers 334 may be configured to drive signals other than data signals.

[0052] Generally, the signal that each of the drivers 334 drive to the corresponding die
interconnects 320 is from a common source. Thus, each of the drivers 334, in certain

embodiments, is driving the same signal to each corresponding die interconnect 320.

[0053] The size of the drivers 334 is generally related to the load on the driver 334. In
certain embodiments, the load on each driver 334 corresponds to the load of the
respective conduit 332. Although not limited as such, the load may be measured as a

capacitive load, such as a parasitic capacitance.

[0054] The load on each of the conduits 332 may include at least the loads of the die
interconnect 320 with which the conduit 332 is coupled or connected as well as the loads
of each array die 310 with which the die interconnect 320 is in electrical communication
via a port of the die interconnect 320. Thus, for example, the loads of the conduit 332a
may include the loads of the die interconnect 320a, the array die 310a, and the array die
310b. Similarly, the loads of the conduit 332b may include the loads of the die
interconnect 320b, the array die 310c, and the array die 310d. The loads of both conduits
332a and 332b include a load of two array dies 310 because the corresponding die
interconnects 320 are each configured to be in electrical communication with two array
dies 310. On the other hand, the load of the conduit 332¢, which may include the loads of
the die interconnect 320c¢ and the array die 310e, includes a load of one array die 310¢
because the corresponding die interconnect 320c is configured to be in electrical

communication with only one array die 310.
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[0055] As previously described with respect to FIG. 2, a load that would be on a conduit
that was in electrical communication with a die interconnect that was in electrical
communication with at least one port of each of the array dies 310 can be considered the
maximum load for a conduit. This maximum load is the load of a conduit of a memory
package that does not implement the teachings of this disclosure, but is used in

accordance with conventional configurations.

[0056] In some implementations, the difference between the loads of any pair of the
conduits 332 is less than the maximum load for a conduit as described above. For
instance, the difference between the load of the conduit 332a and the load of the conduit
332b is less than the maximum load. As a second example, the difference between the
load of the conduit 334f and anyone of the conduits 334a334e is less than the maximum
load. Thus, in some cases, the load on each of the conduits 332 may be, at least partially
balanced or equalized to reduce or minimize the difference between the load of any pair
of the conduits 332. In some implementations, the difference between the load of a pair
of the conduits 332 is zero or substantially zero. In some embodiments, the length of each
die interconnect 320, and the number of array dies 310 in electrical communication with
cach die interconnect 320 may be selected to maintain the difference between the load of

any pair of the conduits 332 to be at or below a threshold load difference.

[0057] For certain embodiments, the load of each conduit is less than the maximum load
as described above. Thus, for example, the load of the conduit 332a, the load of the
conduit 332b, and the load of the conduit 332¢ are each less than the maximum load

defined above.

[0058] In certain embodiments, the load associated with each of the array dies 310 may
be substantially equivalent. For example, the load of the array die 310a may be
substantially equal to the load of the array die 310h. Thus, the load contribution from the
array dies 310 for a specific conduit 332 may be measured as a multiple of the array dies
that are in eclectrical communication with a die interconnect 320 corresponding to a
specific conduit 332. For example, assuming that the load of each of the array dies 310 is

'L', then the contribution of the load from the array dies 310 to the conduit 332a would be
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2L because the die interconnect 320a corresponding to the conduit 332a is in electrical
communication with two array dies 310, array dies 310a and 310b. In alternative
embodiments, the load of each of the array dies 310a may differ. For example, the load of

array die 310a may be L and the load of the array die 310b may be 1.25L.

[0059] Similar to the array dies 310, in some embodiments, a die interconnect 320 can be
considered to comprise a plurality of segments, with each segment of a die interconnect
320 contributing a substantially equivalent load to the load of the die interconnect 320. In
this case, the segment of the die interconnect 320 may refer to the portion of the die
interconnect between two successive or adjacent dies (array die-to-array die, master die-
to-array die, or both) along the die interconnect 320. Further, the segment may be defined
as a portion of the die interconnect 320 between the dies exclusive of a portion of the
dies. For example, one segment of the die interconnect 320a may extend from the top of
the array die 310a to the bottom of the array die 310b. Alternatively, the segment may be
defined to include at least a portion of at least one of the array dies 310. For example, one
segment of the die interconnect 320a may extend from the center of array die 310a to the
center of array die 310b. As a second example, one segment of the die interconnect 320a
may extend from the top of the control die 330 to the top of the array die 310a, and
therefore may include a portion of the die interconnect 320a extending from the bottom
of the array diec 310a to the top of the array die 310a. In some implementations, the
segments are substantially equal in length to each other. Moreover, the load contribution
of each segment may be substantially equal to each other. Alternatively, the segments
may be unequal in length and/or may each contribute a different load to the total load of a
die interconnect 320. Further, in some cases, the load contribution of a segment of the die
interconnect 320 that is in electrical communication with a port of an array die 310 may
differ from the load contribution of a segment of the die interconnect 320 that is not in

electrical communication with a port of an array die 310.

[0060] In some cases, the load contribution of cach segment of the die interconnect 320
may be measured as a fraction of the load contribution from an array die 310. For
example, the load of one segment of the die interconnect 320a may be equivalent to one

quarter of the load of an array die 310. Thus, for example, the load of the conduit 332a
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may be 2.5L assuming a load contribution of L per array die 310 (two in this case) in
electrical communication with the die interconnect 320a and a load contribution of 0.25L
per segment (two in this case) of the die interconnect 320a. As a second example, the
load of the conduit 332f may be 3L assuming the same load values as the previous
example and a load contribution from one array die 310h and eight die interconnect 320f
segments. Table 1 specifies the capacitive load values for each conduit 332 assuming, as
with the previous two examples, that the load of each of the array dies 310 is L, and that
the load of each segment of the die interconnects 320 is 0.25L. Table 1 also specifies the
deviation in load from the conduits having the highest load value, which in this example

are conduits 332b and 332f.

TABLE
Conduit Number of Numirer of Die Capacitive | Deviation from
Array Dieg interconnect Segments | Load Maximum Load
332a 2 2 250 8.5
3330 2 4 34 8
KA 1 $ 2.254 Q.78
332d 1 8 a5t 8.5
3323 1 7 238, .28
332f 1 8 3L )

[0061] As can be seen from Table 1, the maximum load of any conduit 332, using the
example values previously described, is 3L, or rather three times the load of a single
array die 310. Assuming the same example values, the load of a conduit in electrical
communication with a die interconnect that itself is in electrical communication with
cach array die 310 would be 10L. Thus, certain embodiments of the present disclosure
enable a reduction in the load of the conduits 332. Consequently, in some embodiments,
the drivers 334 may each be smaller than a single driver that is configured to drive a
signal from a conduit along a single die interconnect that is in electrical communication
with a port from each of the array dies 310. Moreover, the drivers 334 may include
smaller transistor sizes than a single driver that is configured to drive a signal to each of

the array dies 110.

[0062] As can be seen from Table 1, conduits 332b and 332f have the largest capacitive
load of the group of conduits, which is 3L. Conduit 332 has the smallest capacitive load
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of the group of conduits, which is 2.25L and which is a deviation of only 0.75 from the
maximum load. Thus, in some embodiments, each of the drivers 334 may be substantially
similar in size. In certain implementations, the drivers 334 may vary in size based on the
total capacitive load on each conduit 332. Thus, the driver 334f may be larger than the
driver 334e. Alternatively, each driver 334 may be substantially equal and may be
configured based on the drivers 334 with the largest load, which are drivers 334b and
334f in the example illustrated in FIG. 3 and Table 1.

[0063] In some embodiments, the capacitive load of each conduit 332 or driver 334 can

be calculated using formula (1).
CL =AD +5/),

[0064] In formula (1), CL represents the capacitive load of a conduit 332 or driver 334,
AD represents the number of array dies 310 in electrical communication with a die
interconnect 320 that is in electrical communication with the conduit 332 and/or driver
334, 8 represents the number of die interconnect segments of the die interconnect 320,
and M represents the ratio of the load of an array die 310 to the load of a segment of a die
interconnect 320. Thus, using formula (1) and the example values described above, the
load of the driver 332a, for example, can be calculated with the following values: AD=2,
for two array dies 310; 8=2, for the two segments of the dic interconnect 320a; and M=4,
for the ratio of the load of an array die 310, L, to the load of a segment of the die
interconnect 320a, 0.25L. Therefore, as can be seen from Table 1, the capacitive load of

the driver 332a is 2.5L where L is the load of a single array die.

[0065] In some cases, the load on each conduit 332 and/or driver 334 may be evenly
balanced. In other words, the load on each conduit 332 and/or driver 334 may be
substantially the same. To achieve a balanced load, each of the conduits 332 may be in
electrical communication with a combination of array dies 310 and die interconnect 320
segments that results in a load that is substantially equivalent to the loads of the other
conduits 332. In certain embodiments, the load of the conduits 332 is balanced despite
each conduit 332 being in electrical communication with a different subset of the array

dies 310. However, in alternative embodiments, the load of each conduit 332 and/or
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driver 334 may differ. This difference in the load of the conduits 332 and/or drivers 334
may be a design decision (e.g. to maintain a specific number of drivers). Alternatively, or
in addition, the load difference between conduits 332 and/or drivers 334 may occur
because the loads of the array dies 310 and the die interconnect segments 320 do not

allow for perfect or substantially even load balancing.

[0066] As previously stated, in some embodiments the loads of the conduits 332 and/or
drivers 334 may be balanced to minimize the difference between any pair of conduits 332
and/or drivers 334. For example, as illustrated in FIG. 3, a driver in electrical
communication with a longer die interconnect, which may consequently include more die
interconnect segments, is likely to obtain a larger load contribution from the die
interconnect than a driver in electrical communication with a shorter die interconnect
(e.g., compare driver 334f to 334a). Thus, the driver in electrical communication with the
longer die interconnect may be in electrical communication with fewer array dies than the
driver in electrical communication with the shorter die interconnect (e.g. compare driver
334f to 334a). The selection of die interconnect length and the selection of array dies to
place in electrical communication with the die interconnects may therefore be dependent
on the load of each segment of the die interconnects 320 and the loads of the array dies

310.

[0067] Alternatively, or in addition, the loads of the conduits 332 and/or drivers 334 may
be balanced to reduce the maximum load of cach conduit 332 and/or driver 334. Further,
in some embodiments, the maximum load of each conduit 332 and/or driver 334 may be
reduced to maintain the load of each conduit 332 and/or driver 334 to be at or below a

threshold load difference.

[0068] Although not illustrated in FIG. 3, each of the conduits 332 may include one or
more additional drivers configured to drive a signal received from an array die via a
corresponding die interconnect 320. The additional drivers may drive the signal to a
processor, a register, a latch, or any other component or device that mayor may not be
part of a memory module that includes the memory package 300. In some

implementations, one or more of the die interconnects 320 are configured to be bi-
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directional, thereby enabling a signal to be driven to the array dies 310 via the die
interconnect 320, and to enable a signal received from the array dies 310 along the same
die interconnect 320 to be transmitted to a corresponding conduit 332 of the control die
330. Alternatively, the memory package 300 comprises one or more die interconnects
320 that are configured to enable a signal to be driven to the array dies 310 without
enabling a signal to be received from the array dies 310 (e.g., the die interconnects 320
may not be bidirectional). In certain embodiments where one or more of the die
interconnects 320 are not bi-directional, the memory package 300 may include additional
die interconnects (not shown) that are in electrical communication with the one or more
additional conduits or drivers and that are configured to enable a signal from the array

dies 310 to be transmitted to the one or more additional conduits or drivers.

[0069] In addition to the drivers 334 of the control die 330, the memory package 300 may
include one or more pre-drivers 340. A pre-driver 340, shown schematically in FIG. 3,
may be large enough to drive a signal (e.g., a data signal) to any of the drivers 332 and
subsequently, to any of the array dies 310. Thus, using the same example values as
described above in relation to Table 1, a load of the pre-driver 340 may be at least 101,
which is the load of a conduit in electrical communication with a die interconnect that is
in electrical communication with a port from each of the array dies 310. In some
embodiments, the memory package 300 may include any number of additional drivers

and/or latches for buffering and/or driving the signal to any of the array dies 310.

[0070] Just as the memory package 300 may include a pre-driver 340 for providing a
signal to the conduits 332, the memory package 300 may include a post-driver (not
shown) for driving an output signal from the control die 330. This post-driver may drive
the output signal to additional latches and/or drivers. In some embodiments, the post-
driver may drive the signal from the memory package 300 to a bus or other electrical path

that is in electrical communication with the memory package 300.

[0071] FIG. 4 illustrates an example embodiment of a driver structure 400 of a control die
(e.g. control die 230) in accordance with the present disclosure. The driver structure 400

is configured for a single data bit. Thus, a control die for a 32-bit memory package will
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generally include at least 32 instances of the driver structure 400, one per bit. In some
embodiments, the control die 230 may include the driver structure 400 in place of the
combination of drivers 232a and 232b. Similarly, in certain embodiments, the control die
330 may include a structure similar to the driver structure 400 in place of the drivers 334.
In such embodiments, the driver structure 400 would be modified to enable a signal (e.g.,

data signal) to be driven to the six conduits 332.

[0072] The driver structure 400 can include an input/output port 402 configured to
receive or send a signal, such as a data signal. Signals received at the input/output port
402 can be provided to the drivers 404a and 404b. In turn, these drivers 404a and 404b
can drive the signal to conduits 406a and 406b respectively, which are in electrical
communication with corresponding die interconnects. Each of the die interconnects may
be in electrical communication with different array dies in accordance with certain

embodiments described herein.

[0073] In some embodiments, the driver structure 400 is bi-directional. In such
embodiments, operation of the drivers 404a and 404b, and 408a and 408b may be
controlled or enabled by a control signal (e.g., a directional control signal). This control
signal, in some cases, may correspond to one or more of a command/address signal (e.g.,
read/write) and a chip select signal. In some implementations, the drivers 404a and 404b
may drive a signal to the array die corresponding to the chip select signal, and not to
array dies that do not correspond to a chip select signal. For example, suppose the conduit
406a is in electrical communication with array dies one and two (not shown), and that the
conduit 406D is in electrical communication with array dies three and four (not shown). If
a chip select signal is received corresponding to array die two, then in some
implementations, driver 404a may be configured to drive a signal along a die interconnect
in electrical communication with the conduit 406a to array die one and two. In this
example, the driver 404b would not drive the signal because the chip select signal does

not correspond to either array die three or array die four.

[0074] In some embodiments, the drivers 404a and 404b may drive a signal to all of the

array dies. For example, assume the memory package that includes the driver structure
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400 also includes four array dies. If the die interconnect in electrical communication with
the conduit 406a is in electrical communication with two of the array dies, and if the die
interconnect in electrical communication with the conduit 406b is in electrical
communication with the other two array dies, then the drivers 404a and 404b may drive a

signal to all four of the array dies of this example.

[0075] Similar to the input/output port 402, the conduits 406a and 406b can be
configured to receive a signal from the die interconnects that are in electrical
communication with the conduits 406a and 406b. In turn, the signal received at one of the
conduits 406a and 406b can be provided to drivers 408a and 408b respectively. The
drivers 408a and 408b can each be configured to drive a signal received from a respective
data conduit 406a and 406D to the input/output port 402 and to another component that

may be in electrical communication with the input/output port 402, such as a MCH.

[0076] In some embodiments, one or more chip selects, as illustrated in FIG. 2, may be
used to select, determine, or enable the array die that communicates the signal to or from
one or more of the conduits 406a and 406b and the drivers 408a and 408b. Similarly, in
some embodiments, the chip select may select, determine, or enable the array die to

receive and/or respond to the signal driven by the drivers 404a and 404b to the array dies.

[0077] It should be noted that the driver structure 400 is a non-limiting example for
arranging drivers in a control die. Other driver structures are possible. For example,
instead of the drivers 404a and 408a being in electrical communication with the same
conduit 406a, each of the drivers 404a and 408a can be in electrical communication with
a separate conduit and consequently a separate die interconnect. In such an example, the
drivers 404a and 408a may still be in electrical communication with the same
input/output port 402, or each driver may be in electrical communication with a separate
port, the driver 404a in electrical communication with an input port, and the driver 408a

in communication with an output port.

[0078] FIG. 5 presents a flowchart for an example embodiment of a load optimization
process 500. In certain embodiments, the load optimization process 500 may be

performed, at least in part, by one or more computing systems. Further, the process 500,
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in some embodiments, may be used to optimize one or more loads in a memory package
(e.g. memory package 200 or memory package 300). Optimizing the loads in the memory
package can include optimizing the load on one or more conduits and/or drivers. As
previously described with respect to FIGS. 2 and 3, the memory package can include a
plurality of array dies, a plurality of die interconnects, and a control die. Furthermore, the
control die can include a plurality of drivers, each of which may be configured to drive a

signal along a die interconnect.

[0079] In some implementations, the process 500 can comprise selecting a first subset of
array dies and a second subset of array dies from a plurality of array dies (e.g., array dies
310), as shown in operational block 502. Generally, the first subset of array dies and the
second subset of array dies may be exclusive of one another. Thus, the first subset of
array dies does not include any array dies from the second subset of array dies and vice
versa. However, in some cases there may be some overlap between the first subset of
array dies and the second subset of array dies. Further, in some cases, at least one of the
subsets of array dies includes more than one array die. For instance, the first subset of
array dies may include two array dies, and the second subset of array dies may include
one array die, which, depending on the embodiment, mayor may not be included in the

first subset of array dies.

[0080] Further, the first subset of array dies and the second subset of array dies may be
selected to balance a load on a first driver and a load on a second driver based, at least in
part, on the loads of the array dies 310 and on the loads of the die interconnect segments
from a first and a second die interconnect. The first die interconnect may be in electrical
communication with the first driver and the second die interconnect may be in electrical
communication with the second driver. In some embodiments, the first subset of array
dies and the second subset of array dies are selected to balance a load on a first conduit
and a load on a second conduit. The load on each driver and/or conduit may be calculated
using formula (1) as previously described above. In some embodiments, the first subset
of array dies and the second subset of array dies may be selected to balance a load on a
first driver and a load on a second driver based, at least in part, on the loads of the array

dies 310 without considering the loads of the die interconnect segments from the first die
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interconnect and the second die interconnect.

[0081] The process 500 further comprises forming electrical connections between the
first die interconnect and the first subset of array dies in an operational block 504. The
process 500 further comprises forming electrical connections between the second die
interconnect and the second subset of array dies in an operational block 506. Forming the
clectrical connections places the die interconnects in electrical communication with the
respective subsets of array dies. In some embodiments, forming the electrical connections
can comprise forming electrical connections between the die interconnects and at least

one port from each array die of the respective subsets of array dies.

[0082] The process 500 further comprises selecting a driver size for a first driver at block
508 and selecting a driver size for a second driver at block 510. Selecting the driver size
can be based, at least in part, on the calculated load on the driver. Generally, the greater
the load on the driver, the larger the driver is selected to drive a signal along, for
example, a die interconnect. The size of the driver may be adjusted by the selection of the
transistor size and/or number of transistors included in the driver. A larger driver often
consumes more power than a smaller driver. Thus, in certain embodiments, balancing the
loads on the drivers to reduce the load on each driver can reduce the power consumption

of a memory package.

[0083] In some embodiments, the size of the first driver and the size of the second driver
are both less than the size sufficient for a driver to drive a signal along a die interconnect
to cach of the array dies 310 (e.g., with less than a predetermined or threshold signal
degradation). The threshold signal degradation can be based on anyone or more
characteristics of a signal. For example, the threshold signal degradation can be based on
the amplitude of the signal, the frequency of the signal, the noise distortion included in or

introduced into the signal, or the shape of the signal, to name a few.

[0084] The process 500 further comprises forming electrical connections between the
first die interconnect and the first driver in an operational block 512. Similarly, the
process 500 further comprises forming electrical connections between the second die

interconnect and the second driver in an operational block 514. Forming the electrical
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connections places the die interconnects in electrical communication with the respective
drivers. In some embodiments, forming the electrical connections can comprise forming
clectrical connections between the die interconnects and a data conduit that includes the

respective driver.

[0085] Advantageously, certain embodiments of the present disclosure reduce the load on
cach conduit and on each corresponding driver. In certain embodiments, reducing the
load on a driver may increase the speed of data transfer between the array dies and other
components in a computer system (e.g. a MCH or a processor). Further, reducing the load
on a driver may result in reduced power consumption by the driver and consequently, by
the memory package. In addition, certain embodiments of the present disclosure may

minimize current switching noise.
Operational Modes

[0086] A proposed three-dimensional stacking (3DS) standard for dual in-line memory
modules (DIMMSs) being considered by the Joint Electron Devices Engineering Council
(JEDEC) addresses three major shortcomings in the current JEDEC registered DIMM
(RDIMM) and JEDEC load reduced DIMM (LRDIMM) standards (an example
LRDIMM structure 600 is schematically illustrated in FIG. 6A). These shortcomings
include: a) The DIMM density limitation due to the fixed number of chip-select signals
received by the DIMM from the system memory controller. b) The performance loss due
to the increased load on the data bus as the DIMM density (e.g., the number of DRAM
devices and number of ranks) increases. ¢) The upper bound of the DIMM density due to
the physical DIMM form factor.

[0087] Further, the LRDIMM structure 600 may have timing issues due to signals
passing through a single memory buffer 601. In addition, the increased size of the data
path of the LRDIMM architecture 600, compared to the HCDIMM architecture 602, an
example of which is schematically illustrated in FIG. 68, may result in more latency and

signal integrity issues.

[0088] FIG. 7 schematically illustrates an example memory module 700 that has
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previously been proposed for the 3DS-DIMM standard. The proposed 3DS Dual In-line
Memory Module (3DS-DIMM) schematically illustrated in FIG. 7 attempts to address the
above shortcomings using two components, a 3DS register 712 and a controller die 722.
In some implementations, the 3DS-DIMM 700 includes the 3DS register 712 (also
known as an enhanced DDR3 register). The 3DS register 712 may include a DDR3
JEDEC standard register with a "rank multiplication” circuit, which increases the number
of the output chip-select signals for selecting an array die 710 by decoding one or more
higher-order row or column address bits with the incoming chip-select signals from the
system controller. The 3DS Register 712 can also include a command/address buffer, a
register operational code buffer (RC word buffer), and rank multiplication logic (e.g.,
supporting rank multiplication of 1-to-2, 1-to-4, and/or 1-to-8). The 3DS register
addresses shortcoming (a) of the JEDEC RDIMM and LRDIMM listed above.

[0089] Another component of the proposed 3DS-DIMM is a 3DS dynamic random-
access memory (DRAM) package 720. The 3DS DRAM package 720 includes a plurality
of stacked DDR DRAM chips 724 or array dies. The 3DS DRAM package 720 has a data
1/0 load that is equivalent to the data I/O load of a single-die DRAM package, regardless
of the actual number of DRAM dies in the 3DS DRAM package 720. The 3DS DRAM
package 720 may comprise a plurality of array dies (e.g., 2, 4 or 8 DDR DRAM dies) and
a controller die 722. The controller die 722 may include data buffers, a data path timing
controller, a secondary command/address buffer, a programmable secondary 1-to-2 rank
decoder, and a data path signal (e.g., DDT, DDT, RTT) controller. Examples of such
memory packages include HMC. The 3DS DRAM package 720 addresses the
shortcomings (b) and (c) of the JEDEC RDIMM and LRDIMM listed above. However,
there are deficiencies in the proposed 3DS-DIMM standard as described below.

[0090] The JEDEC DDR3 RDIMM standard contains two major components: a DDR3
register and a plurality of DRAM packages each comprising one or more DRAM chips or
dies. The DDR3 register serves as a command/address signal buffer and as a
command/control decoder. This DDR3 register holds a set of register control (RC) words,
which a computer system configures to ensure the proper operation of the RDIMM. The

DDR3 register contains a phase-lock-loop (PLL), which functions as a clock
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synchronizer for cach RDIMM. The DDR3 register outputs a set of buffered
command/address signals to all the DRAM packages on the RDIMM, but the data signals
are directly fed to the DRAM packages from the system memory controller.

[0091] In contrast to the JEDEC DDR3 RDIMM standard, the 3DS-DIMM proposal
requires the DRAM package 720 to include the controller die 722 that controls all data
paths timing and operations. This arrangement of the DRAM package reduces the load on
the data bus, however, it presents three significant shortcomings: 1) The
command/address buffer in the 3DS DRAM package introduces clock cycle latency since
it needs to provide clock synchronous operation to the DRAM dies in the package. 2) The
data path control circuit (e.g., DDT, read/write data direction) in the control die becomes
very complicated to support semi-synchronous (flyby) data path control among all 3DS
DRAM packages that are on a DIMM. 3) The variations in the DRAM die timing
characteristics within each 3DS DRAM package would be likely to require
resynchronization of the data signals during the read/write operations, which increases

the read/write latency and the read-to-write and write-to-read turn around time.

[0092] The 3DS-DIMM proposal can also be compared to the HyperCloud™ (HC)
DIMM architecture of Netlist, Inc. An example of the HCDIMM architecture 602 is
illustrated in FIG. 68. Further details and embodiments of the HCDIMM architecture is
disclosed in U.S. Pat. Nos. 7,289,386, 7,532,537, 7,619,912, and 7,636,274, each of
which is incorporated in its entirety by reference herein. One of the main topological
differences between the 3DS-DIMM and HCDIMM architectures is that while the 3DS-
DIMM architecture uses a control die 722 to buffer the data signals and to decode
command/address signals from the 3DS register, certain configurations of the HCDIMM
architecture include a plurality of isolation devices (ID), each of which includes data
buffers, but no decoding capability. Unlike the HCDIMM architecture, since the
command/address signal needs to pass through the control die 722 in the 3DS DRAM
package 720, the 3DSDIMM proposal presents the same shortcoming (b) of the controller
die described above. The data path control signals are generated by the register device
(RD) 612 in the HCDIMM architecture 602, while the data path control signals are
generated by the control die 722 in the 3DS DRAM. This aspect of the 3DS-DIMM
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architecture creates timing critical control paths in 3DS-DIMM architecture.

[0093] In certain embodiments described herein, a memory module architecture is
proposed that includes a set of device components that support JEDEC 3DS operation
with the benefit of RDIMM and HCDIMM architectures (see, e.g., FIG. 8). This set of
device components may comprise two components: a register device 812 (RD), which in
some embodiments may be the same or similar RD component as used in HCDIMM
architectures, and a plurality of array dies 824, such as a DDR DRAM Stack Package
(DDSP). The DDSP may compriscs a DRAM control die that can include
command/address buffers and a data path control circuit. Certain embodiments of the
architecture described herein differs from the 3DS-DIMM architecture in that instead of
the controller die of the 3DS-DIMM (which provides a secondary address buffer, and a
second rank multiplication decoder), certain embodiments described herein use an "ID+"
die as a control die 822, which can provide both selective isolation and address pass-
through. Selective isolation refers generally to a driver corresponding to an array die
driving a signal to the array die in response to a corresponding chip select signal while
additional drivers corresponding to additional array dies maintain a previous state (e.g. do
not drive the signal). For example, assuming that the memory package 300 implements
selective isolation, if a chip select signal is received that corresponds to a selection of
array die 310D, then the driver 334a will drive a signal along the die interconnect 320a to
the array die 310b, and the remaining drivers (e.g., drivers 334b-334f) will maintain their

state (e.g., not drive the signal). Address pass-through is described in further detail below.

[0094] The data path control circuit of certain embodiments may have at least two
operational modes: mode-C (HCDIMM/RDIMM Compatible mode) and mode-3DS
(3DS DIMM compatible mode). In mode-C, the array dies 824 (e.g. a DDSP) receive the
data path control signals from the register device 812, which can be configured to control
a command/address time slot and a data bus time slot. In mode-3DS, the control die 822
internally generates the data path control signals to ensure the proper operation of the

data path.

[0095] The control die 822 of certain embodiments enables the memory module 800 to
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work as either a 3DS-DIMM, a RDIMM, or a HCDIMM. However, the memory module
800 may comprise a set of optional control input pins (in addition to the package pins that
are included in 3DS-DRAM packages) which in mode-C receive the data path control

signals from the register device 812.

[0096] As previously mentioned, FIG. 8 schematically illustrates an example
embodiment of a memory module architecture 800 in accordance with the present
disclosure. Advantageously, certain embodiments of the memory module architecture
800 address the shortcomings described above without adding complexity or latency, and
without causing performance loss. The memory module architecture 800 includes a
memory control hub 802 (also known as a memory controller hub, a memory control
handler, or a northbridge) and a memory module 810. As schematically illustrated in FIG.
8, the memory control hub 802 may communicate directly with one or more components
of the memory module 810. Alternatively, the memory control hub 802 may
communicate with one or more intermediary system components (not shown), which in
turn communicate with one or more components of the memory module 810. In some
embodiments, the memory control hub 802 may be integrated with another component of

the computer system, such as a Central Processing Unit (CPU).

[0097] Further, in some embodiments, the memory control hub 802 may communicate
with one or more memory modules. Each of the memory modules may be similar or
substantially similar to the memory module 810. Alternatively, some of the memory
modules may differ from memory module 810 in configuration, type, or both. For
example, some of the memory modules may be capable of operating at different
frequencies, may include a different amount of storage capability, or may be configured
for different purposes (e.g. graphics versus nongraphics memory). Although in some
cases a system may include memory modules capable of operating at different
frequencies, each memory module may be configured to operate at the same frequency
when used in a specific device. In certain implementations, the memory control hub 802

may set the operating frequency for the one or more memory modules.

[0098] The memory module 810 may include a register device 812, which is configured
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to receive command, address, or command and address signals from the memory control
hub 802. For the purpose of simplifying discussion, and not to limit these signals, the

signals will be referred to herein as command/address signals.

[0099] In some embodiments, the register device 812 receives the command/address
signals via a command/address bus 814. The command/address bus 814, although
illustrated as a single line, may include as many lines or signal conduits as the number of

bits of the command/address signal.

[0100] Further, the register device 812 may generate data path control signals, which can
be provided to a control die 822, or isolation device, of a memory package 820 via one or
more data path control lines 816. In certain embodiments, the control dies 822 can
include some or all of the embodiments described above with respect to the control dies
230 and 330. Moreover, in certain embodiments, the memory packages 820 can include
some or all of the embodiments described above with respect to the memory package 200
and 300. In general, the memory module 812 may include one or more memory packages

820.

[0101] In certain embodiments, each control die 822, or isolation device, may be capable
of address pass-through. Address pass-through, in some cases, enables the control die 822
to provide an address signal to one or more array dies 824 without decoding the address
signal. This is possible, in some implementations, because the address signal received by

the control die 822 is not encoded.

[0102] Some implementations of the control dies 822 include a plurality of
command/address buffers (not shown). These buffers may comprise latches. In certain
embodiments, the buffers are configured to hold command/address signals to control the
timing of command/address signals. In some cases, controlling the timing of the
command/address signals may reduce or slow signal degradation. In some
implementations, the control dies 822 include a plurality of data buffers, which may
control the timing of data signals to reduce or slow signal degradation. Further, the
control dies 822 may include a data path control circuit (not shown) that is configured to

control command/address time slots and data bus time slots. Controlling the
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command/address time slots and the data bus time slots enables the control dies 822 to
reduce or prevent signal collisions caused by multiple memory packages 820 sharing the
data path control lines 816 and the data bus 818. In some implementations, the data path

control circuit may be separate from the control die 822.

[0103] Each of the control dies 822 may be configured to receive data signals from the
memory control hub 802 via the data bus 818. Further, the control dies 822 may provide
data signals to the memory control hub 802 via the data bus 818. The control dies 822
may also receive data path control signals and/or command/address signals from the

register device 812 via the data path control lines 816.

[0104] As illustrated in FIG. 8, each memory package 820 may include one or more array
dies 824 operatively coupled to the control die 822. The array dies 824 may be
configured to receive data signals from the control die 822. As with the array dies 210
and 310, the array dies 824 may include any type of Random Access Memory (RAM)
die. For example, the array dies 824 may include DDR DRAM, SDRAM, flash memory,
or SRAM, to name a few. Further, if the memory module 810 is utilized for graphics, the
array dies 824 may include GDDR SDRAM or any other type of graphics memory. In
addition, the array dies 824 may be configured in a stack arrangement as illustrated in
FIG. 8. Alternatively, the array dies 824 may be arranged in a planar configuration or a

hybrid configuration utilizing both a planar and a stack arrangement.

[0105] In some embodiments, the memory module 810 is selectively configurable into
two operational modes. In the first operational mode, the register device 812 generates
data path control signals provided to the control dies 822 via the data path control lines
816. The control dies 822 may decode command/address signals included with the data
path control signals generated by the register device 812. In some implementations, the
control dies 822 use the data path control signals to operate the data path control circuits

of the control dies 822.

[0106] In the second operational mode, the control dies 822 may operate the data path
control circuits to provide command/address signals to the array dies 824 without

decoding the command/address signals. In this mode, the control dies 822 may use
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address pass-through to provide received address signals to the array dies 824.

[0107] Other operational modes may also be possible. In some embodiments, the data
path control signals generated by the register device 812 may include decoded
command/address signals that are decoded from command/address signals received from

the memory control hub 802 via the command/address bus 814.

[0108] In some embodiments, the register device 812 may be configured to perform rank
multiplication. In addition, or alternatively, the control dies 822 may be configured to
perform rank multiplication. Embodiments of rank multiplication are described in greater
detail in U.S. Patent Nos. 7,289,386 and 7,532,537, each of which are incorporated in
their entirety by reference herein. In such embodiments, the register device 812 can
generate additional chip select signals that are provided to the array dies 824. For
instance, if the memory control hub 802 is configured to recognize a single array die 824
per memory package 820, but there exists four array dies 824 per memory package 8§20,
the memory control hub 802 may not provide the correct number of chip select signals to
access a specific memory location of the plurality of array dies 824 is memory package
820. Thus, to access the specific memory location, the register device 812 can determine
the array die that includes the specific memory location to be accessed based on the
command/address signals received from the memory control hub 802 and can generate
the correct chip select signal to access the array die that includes the specific memory
location. In certain embodiments, when the memory module 810 is operating in the
second operation module as described above, the memory module 810 does not perform

rank multiplication.
Terminology

[0109] Unless the context clearly requires otherwise, throughout the description and the

"non

claims, the words "comprise,” "comprising,” and the like are to be construed in an
inclusive sense, as opposed to an exclusive or exhaustive sense; that is to say, in the sense
of "including, but not limited to." The term "coupled” is used to refer to the connection
between two elements, the term refers to two or more elements that may be either directly

connected, or connected by way of one or more intermediate elements. Additionally, the
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words "herein," "above," "below," and words of similar import, when used in this
application, shall refer to this application as a whole and not to any particular portions of
this application. Where the context permits, words in the above Detailed Description
using the singular or plural number may also include the plural or singular number
respectively. The word "or" in reference to a list of two or more items covers all of the
following interpretations of the word: any of the items in the list, all of the items in the

list, and any combination of the items in the list.

[0110] The above detailed description of embodiments of the invention is not intended to
be exhaustive or to limit the invention to the precise form disclosed above. While specific
embodiments of, and examples for, the invention are described above for illustrative
purposes, various equivalent modifications are possible within the scope of the invention,
as those skilled in the relevant art will recognize. For example, while processes or blocks
are presented in a given order, alternative embodiments may perform routines having
steps, or employ systems having blocks, in a different order, and some processes or
blocks may be deleted, moved, added, subdivided, combined, and/or modified. Each of
these processes or blocks may be implemented in a variety of different ways. Also, while
processes or blocks are at times shown as being performed in series, these processes or

blocks may instead be performed in parallel, or may be performed at different times.

[0111] The teachings of the invention provided herein can be applied to other systems,
not necessarily the system described above. The elements and acts of the various

embodiments described above can be combined to provide further embodiments.

"nan m"non

[0112] Conditional language used herein, such as, among others, "can,” "might,” "may,"
"e.g.," and the like, unless specifically stated otherwise, or otherwise understood within
the context as used, is generally intended to convey that certain embodiments include,
while other embodiments do not include, certain features, elements and/or states. Thus,
such conditional language is not generally intended to imply that features, elements
and/or states are in any way required for one or more embodiments or that one or more
embodiments necessarily include logic for deciding, with or without author input or

prompting, whether these features, eclements and/or states are included or are to be
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performed in any particular embodiment.

[0113] While certain embodiments of the inventions have been described, these
embodiments have been presented by way of example only, and are not intended to limit
the scope of the disclosure. Indeed, the novel methods and systems described herein may
be embodied in a variety of other forms; furthermore, various omissions, substitutions
and changes in the form of the methods and systems described herein may be made
without departing from the spirit of the disclosure. The accompanying claims and their
equivalents are intended to cover such forms or modifications as would fall within the

scope and spirit of the disclosure.
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WHAT IS CLAIMED IS:

1. A memory package, comprising:

a plurality of input/output terminals via which the memory package communicate
data and control/address signals with one or more external devices;

a plurality of stacked array dies including a first group of array dies and a second
group of at least one array die, each array die having data ports;

at least a first die interconnect and a second die interconnect, the first die
interconnect in ¢lectrical communication with the first group of array dies and not in
electrical communication with the second group of at least one array die, the second die
interconnect in electrical communication with the second group of at least one array die
and not in electrical communication with the first group of array dies; and

a control die comprising at least a first data conduit between the first die
interconnect and a first terminal of the plurality of input/output terminals, and at least a
second data conduit between the second die interconnect and the first terminal, the first
terminal being a data terminal, the first data conduit including a first driver having a first
driver size and configured to drive a data signal from the first terminal to the first group
of array dies, the second data conduit including a second driver configured to drive a
signal from the second terminal to the second group of at least one array die, the second

driver having a second driver size different from the first driver size.

2. The memory package of claim 1, wherein the second die interconnect is longer
than the first die interconnect, and wherein the second driver size is larger than the first

driver size.

3. The memory package of clam 1, wherein the second die interconnect is longer
than the first die interconnect, and wherein a number of array dies in the second group of

at least one array die is less than a number of array dies in the first group of array dies.

4. The memory package of claim 1, wherein first driver size and the second driver

size are related to a load on the first driver and a load on the second driver.
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5. The memory package of claim 1, wherein the control die further comprising a
control circuit to control respective states of the first data conduit and the second data
conduit in response to control signals received via one or more second terminals of the

plurality of terminals.

6. A memory package, comprising:

a plurality of input/output terminals via which the memory package communicate
data and control/address signals with one or more external devices;

a plurality of stacked array dies including a first group of array dies and a second
group of at least one array die, each array die having data ports;

at least a first die interconnect and a second die interconnect, the first die
interconnect in electrical communication with the first group of array dies and not in
electrical communication with the second group of at least one array die, the second die
interconnect in electrical communication with the second group of at least one array die
and not in electrical communication with the first group of array dies; and

wherein the second die interconnect is longer than the first die interconnect, and
wherein a number of array dies in the second group of at least one array dic is less than a

number of array dies in the first group of array dies.

7. The memory package of claim 6, further comprising:

a control die comprising at least a first data conduit between the first die
interconnect and a first terminal of the plurality of input/output terminals, and at least a
second data conduit between the second die interconnect and the first terminal, the first
terminal being a data terminal, the first data conduit including a first driver having a first
driver size and configured to drive a data signal from the first terminal to the first group
of array dies, the second data conduit including a second driver configured to drive a
signal from the second terminal to the second group of at least one array die, the second

driver having a second driver size different from the first driver size.

8. The memory package of claim 7, wherein the second driver size is larger than the

first driver size.
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9. The memory package of claim 7, wherein the control die further comprising a
control circuit to control respective states of the first data conduit and the second data
conduit in response to control signals received via one or more second terminals of the

plurality of terminals.

Petitioners
Ex. 1006, p. 44



MEMORY PACKAGE WITH OPTIMIZED DRIVER LOAD AND METHOD OF
OPERATION

ABSTRACT OF THE DISCLOSURE

An apparatus is provided that includes a plurality of array dies and at least two die
interconnects. The first die interconnect is in electrical communication with a data port of
a first array die and a data port of a second array die and not in electrical communication
with data ports of a third array die. The second die interconnect is in electrical
communication with a data port of the third array die and not in electrical communication
with data ports of the first array die and the second array die. The apparatus includes a
control die that includes a first data conduit configured to transmit a data signal to the
first dic interconnect and not to the second die interconnect, and at least a second data
conduit configured to transmit the data signal to the second die interconnect and not to

the first die interconnect.
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International Application Number:
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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 OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
Q. Box 1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FII FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
14/337,168 07/21/2014 2811 0.00 NETL.071C1 9 2
CONFIRMATION NO. 8733
79141 FILING RECEIPT

The Law Office of Jamie Zheng, Ph.D Esq.

P.O. Box 60573 AR TR AT RO

Palo Alto, CA 94306 000000069919932

Date Mailed: 08/04/2014

Receipt is acknowledged of this non-provisional 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 APPLICANT, 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 Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts” for this application, please submit
any corrections 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

Inventor(s)

Hyun Lee, Ladera Ranch, CA;
Applicant(s)

Hyun Lee, Ladera Ranch, CA;
Assignment For Published Patent Application

NETLIST, INC., Irvine, CA

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 13/288,850 11/03/2011 PAT 8787060
which claims benefit of 61/409,893 11/03/2010

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.

If Required, Foreign Filing License Granted: 07/30/2014

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/337,168

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

Non-Publication Request: No

Early Publication Request: No

** SMALL ENTITY **
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Title

MEMORY PACKAGE WITH OPTIMIZED DRIVER LOAD AND METHOD OF OPERATION
Preliminary Class

257
Statement under 37 CFR 1.55 or 1.78 for AIA (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.

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).
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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.

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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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 14/337,168
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
e o) N/A N/A N/A 70 N/A
SEARCH FEE
R o) N/A N/A N/A 300 N/A
EXAMINATION FEE
ARSI N/A N/A N/A 360 N/A
TOTAL CLAIMS ] *
(37 CFR 1.16(i)) 9 minus 20= x 40 = 0.00 OR
INDEPENDENT CLAIMS v
(37 CFR 1.16(h)) 2 minus 3 = x 210 - 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
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FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(CGolumn 1) (Golumn 2) (Golumn 3)
CLAIMS HIGHEST
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o AFTER PREVIOUSLY EXTRA RATE(®) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
L Total * Minus | ** = X — OR ~
E (37 CFR 1.16() -
Independent Minus e = ~ "
E (37 CFR 1.16(h)) X - OR -
<§( Application Size Fee (37 GFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 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 OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
Q. Box 1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/337,168 07/21/2014 Hyun Lee NETL.071C1
CONFIRMATION NO. 8733
79141 FORMALITIES LETTER

The Law Office of Jamie Zheng, Ph.D Esq.

P.O. Box 60573 R A A A

Palo Alto, CA 94306 000006
Date Mailed: 08/04/2014

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR 1.53(b)
Filing Date Granted
Items 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. Small entity discount is in effect. 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.)

«$ 70 basic filing fee.

«$ 70 surcharge.

+$ 300 search fee.

+ $ 360 examination fee.

+ $(0) previous unapplied payment amount.

+$800 TOTAL FEE BALANCE DUE.

ltems Required To Avoid Processing Delays:

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
page 1of 2
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oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f).

« A properly executed inventor's oath or declaration has not been received for the following inventor(s):
Hyun Lee

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.

/tnguyen/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 2 of 2

Petitioners
Ex. 1006, p. 63



Electronic Patent Application Fee Transmittal
Application Number: 14337168
Filing Date: 21-Jul-2014
Title of Invention: MEMORY PACKAGE WITH OPTIMIZED DRIVER LOAD AND METHOD OF
OPERATION
First Named Inventor/Applicant Name: Hyun Lee
Filer: Jamie Jie Zheng
Attorney Docket Number: NETL.071C1
Filed as Small Entity
Utility under 35 USC 111(a) Filing Fees
Description Fee Code Quantity Amount Sub-Total in
UsD($)
Basic Filing:
Utility filing Fee (Electronic filing) 4011 1 70 70
Utility Search Fee 2111 1 300 300
Utility Examination Fee 2311 1 360 360
Pages:
Claims:
Miscellaneous-Filing:
Late Filing Fee for Oath or Declaration 2051 1 70 70
Petition:
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Description Fee Code Quantity Amount SUB-S-I-S:;)I in
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 800
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Electronic Acknowledgement Receipt

EFS ID: 20330248
Application Number: 14337168
International Application Number:
Confirmation Number: 8733

Title of Invention:

MEMORY PACKAGE WITH OPTIMIZED DRIVER LOAD AND METHOD OF

OPERATION
First Named Inventor/Applicant Name: Hyun Lee
Customer Number: 79141

Filer:

Jamie Jie Zheng

Filer Authorized By:

Attorney Docket Number: NETL.071C1
Receipt Date: 04-0CT-2014
Filing Date: 21-JUL-2014
Time Stamp: 00:17:40

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type

Credit Card

Payment was successfully received in RAM

$800

RAM confirmation Number

6119

Deposit Account

Authorized User

File Listing:

Document

Number Document Description

File Size(Bytes)/

File Name Message Digest

Multi
Part /.zip

Pages
(if appl.)
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36990
1 Fee Worksheet (SB06) fee-info.pdf no 2
88152888bed52dead58ea268fda77685167|
b289%e
Warnings:
Information:
Total Files Size (in bytes):l 36990

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 asa
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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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 14/337,168
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
e o) N/A N/A N/A 70 N/A
SEARCH FEE
R o) N/A N/A N/A 300 N/A
EXAMINATION FEE
ARSI N/A N/A N/A 360 N/A
TOTAL CLAIMS ] *
(37 CFR 1.16(i)) 9 minus 20= x 40 = 0.00 OR
INDEPENDENT CLAIMS v
(37 CFR 1.16(h)) 2 minus 3 = x 210 - 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 730 TOTAL
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o AFTER PREVIOUSLY EXTRA RATE(®) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
L Total * Minus | ** = X — OR ~
E (37 CFR 1.16() -
Independent Minus e = ~ "
E (37 CFR 1.16(h)) X - OR -
<§( Application Size Fee (37 GFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 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 OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
Q. Box 1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FII FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
14/337,168 07/21/2014 2811 800 NETL.071C1 9 2
CONFIRMATION NO. 8733
79141 UPDATED FILING RECEIPT

The Law Office of Jamie Zheng, Ph.D Esq.

P.O. Box 60573 AR LA AR

Palo Alto, CA 94306 0000722
Date Mailed: 12/05/2014

Receipt is acknowledged of this non-provisional 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 APPLICANT, 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 Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts” for this application, please submit
any corrections 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

Inventor(s)

Hyun Lee, Ladera Ranch, CA;
Applicant(s)

Hyun Lee, Ladera Ranch, CA;
Assignment For Published Patent Application

NETLIST, INC., Irvine, CA

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 13/288,850 11/03/2011 PAT 8787060
which claims benefit of 61/409,893 11/03/2010

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.

If Required, Foreign Filing License Granted: 07/30/2014

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/337,168

Projected Publication Date: 03/12/2015

Non-Publication Request: No

Early Publication Request: No

** SMALL ENTITY **
page 1 of 3
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Title

MEMORY PACKAGE WITH OPTIMIZED DRIVER LOAD AND METHOD OF OPERATION
Preliminary Class

257
Statement under 37 CFR 1.55 or 1.78 for AIA (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.

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).

page 2 of 3
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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.

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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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address.CONéMIS%{)ONER FOR PATENTS
0. Box 145
Alexandria, Virginia 22313-1450
Www.uspto.gov

| APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |

14/337,168 07/21/2014 Hyun Lee NETL.071C1
CONFIRMATION NO. 8733

79141 NOTICE
The Law Office of Jamie Zheng, Ph.D Esq.

P.O. Box 60573 R A

Palo Alto, CA 94306 000000072203

Date Mailed: 12/05/2014

INFORMATIONAL NOTICE TO APPLICANT

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f).

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid
further processing delays.

+ A properly executed inventor's oath or declaration has not been received for the following inventor(s):
Hyun Lee

page 1 of 1
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O.Box 1450

Alexandria, Virginia 22313-1450

WWW.USP[O.gOV

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
14/337,168 07/21/2014 Hyun Lee NETL.071C1 8733
79141 7590 01/22/2015
. EXAMINER
The Law Office of Jamie Zheng, Ph.D Esq. | |
P.O. Box 60573 HOANG, HUAN
Palo Alto, CA 94306
| ART UNIT | PAPER NUMBER |
2827
| NOTIFICATION DATE | DELIVERY MODE |
01/22/2015 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):

jz@jzpatent.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
14/337,168 LEE, HYUN

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
HUAN HOANG 2827 ,S\ltgtus

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
1)[] Responsive to communication(s) filedon ____
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon ____ .
2a)[] This action is FINAL. 2b)[X] This action is non-final.

3)J An election was made by the applicant in response to a restriction requirement set forth during the interview on
__ ;therestriction requirement and election have been incorporated into this action.

4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5[ Claim(s) 1-9is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.
8)[] Claim(s) _____is/are allowed.
7)Y Claim(s) 1-9is/are rejected.
8)[] Claim(s) ____is/are objected to.
9)[] Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitp//www. usplo.gov/patents/init_events/peh/indax.jsp or send an inquiry to PPHfeaedback{@uspio.qov.

Application Papers
10)[] The specification is objected to by the Examiner.
11)X] The drawing(s) filed on 07/21/14 is/are: a)X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J Al b)[J Some** ¢)[] None of the:
1.[] Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.
3.[]] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) & Notice of References Cited (PTO-892) 3) D Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.
2) D Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 D Other-
Paper No(s)/Mail Date . ) er
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20150112-A
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Application/Control Number: 14/337,168 Page 2
Art Unit: 2827

The present application is being examined under the pre-AlA first to invent

provisions.
DETAILED ACTION
Double Patenting
1. The nonstatutory double patenting rejection is based on a judicially created

doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory double
patenting rejection is appropriate where the claims at issue are not identical, but at least
one examined application claim is not patentably distinct from the reference claim(s)
because the examined application claim is either anticipated by, or would have been
obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d
1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir.
1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum,
686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on a nonstatutory
double patenting ground provided the reference application or patent either is shown to

be commonly owned with this application, or claims an invention made as a result of
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Application/Control Number: 14/337,168 Page 3
Art Unit: 2827

activities undertaken within the scope of a joint research agreement. A terminal
disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTO internet Web site contains terminal disclaimer forms which may be
used. Please visit hitp://www.uspto.gov/forms/. The filing date of the application will
determine what form should be used. A web-based eTerminal Disclaimer may be filled
out completely online using web-screens. An eTerminal Disclaimer that meets all
requirements is auto-processed and approved immediately upon submission. For more
information about eTerminal Disclaimers, refer to
http://www.uspto.gov/patents/process/file/efs/guidance/eTD-info-I.jsp.

2. Claims 1-9 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 1-19 of U.S. Patent No. 8,787,060. Although the claims at
issue are not identical, they are not patentably distinct from each other because it would
have been obvious to one of ordinary skill in the art to recognize that all the limitations
of claim 1 are recited in claim 15 of the patent. The only differences between claims 2-9
and claims 1-19 of the patent are the different sizes of the first and second drivers and
the different lengths of the first die and second die interconnects. However, the memory
package of claims 1-9 and the memory package of claims 1-19 are identical in structure
and the differences would have been obvious to one of ordinary skill in the art.

3. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to HUAN HOANG whose telephone number is (571)272-

1779. The examiner can normally be reached on Tues-Fri 8:30AM-7:00PM.
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Application/Control Number: 14/337,168 Page 4
Art Unit: 2827

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Amir Zarabian can be reached on (571) 272-1852. 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 system, see http://pair-direct.uspto.gov. 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.

/HUAN HOANG/
Primary Examiner, Art Unit 2827
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Application/Control No. Applicant(s)/Patent Under
14/337,168 SEETaHn;IGaN“on
Notice of References Cited _ .
Examiner Art Unit
HUAN HOANG 2827 Page 1ot
U.S. PATENT DOCUMENTS
* Counir?%%@-?\ﬂtm’\é!mz:c: Code MME??KT\?YY Name Classification
* | A | US-8,787,060 07-2014 Lee, Hyun 365/63
B | US-
c | US-
D | US-
E | US-
F | US-
G | US-
H | US-
| us-
J us-
K | US-
L | US-
M | US-
FOREIGN PATENT DOCUMENTS
* Document Number Date Countr Name Classification
Country Code-Number-Kind Code MM-YYYY Y
N
O
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
u
v
w
X
*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.
U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20150112-A
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Search Notes

Application/Control No.

Applicant(s)/Patent Under
Reexamination

14337168 LEE. HYUN
H“NHl“ HHH‘“ ‘ ‘ NHW e Art Unit
HUAN HOANG 2827
CPC- SEARCHED
Symbol Date Examiner

CPC COMBINATION SETS - SEARCHED

Symbol Date Examiner
US CLASSIFICATION SEARCHED
Class Subclass Date Examiner
365 63, 51, 52 1/12/15 HH
SEARCH NOTES
Search Notes Date Examiner
EAST (text search) 1/12/15 HH
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U.S. Patent and Trademark Office
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Index of Claims 14337168 LEE, HYUN
Examiner Art Unit
HUAN HOANG 2827
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted | Interference o Objected
[0 Claims renumbered in the same order as presented by applicant O cpPA O T.D. O R.1.47
CLAIM DATE
Final Original [01/12/2015
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2 v

3 v

4 v

5 v

6 v

7 v

8 v

9 v

U.S. Patent and Trademark Office Part of Paper No. : 20150112-A
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref {jHits iSearch Query DBs Default {Plurals {iTime
# Operator Stamp
L1 43 "8787060" US-PGPUB; OR ON 2015/01/12
USPAT; EPO; JPO; 12:38
DERWENT
L3 {14111 jj(memory stor$3) and US-PGPUB; OR ON 2015/01/12
("input/output" "i/0") and stack$3 {USPAT; EPO; JPO; 14:45
with (dies die ic chip) DERWENT
L5 6380 #3 and interconnect US-PGPUB; OR ON 2015/01/12
USPAT; EPO; JPO; 14:46
DERWENT
L6 12481 5 and interconnect with (group US-PGPUB; OR ON 2015/01/12
portion number part) USPAT; EPO; JPO; 14:47
DERWENT
L7 {1439 16 and control$4 with (die dice chip{{US-PGPUB; OR ON 2015/01/12
ic) USPAT; EPO; JPO; 14:49
DERWENT
L8 0 7 and driv$3 near3 (size US-PGPUB; OR ON 2015/01/12
capability) with interconnect with §USPAT; EPO; JPO; 14:50
different DERWENT
9 {8 7 and driv$3 near3 (size US-PGPUB; OR ON 2015/01/12
capability) with interconnect USPAT; EPO; JPO; 14:50
DERWENT
L10 {107 7 and interconnect with (longer US-PGPUB; OR ON 2015/01/12
shorter) and number with (die USPAT; EPO; JPO; 14:52
dice) DERWENT
L11 {21 7 and interconnect with (longer US-PGPUB; OR ON 2015/01/12
shorter) and number with (die USPAT; EPO; JPO; 14:53
dice) near3 array DERWENT

EAST Search History (I nterference)

<This search history is empty>

1/12/2015 3:00:05 PM
C:\ Users\ hhoang1\ Documents\ EAST\ Workspaces\ default.wsp

file:///Cl/Users/hhoang1/Documents/e-Red%20Folder/14337168/EASTSearchHistory.14337168_AccessibleVersion.htm[1/12/2015 3:00:08 PM]
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UNITED STATES PATENT AND TRADEMARK OFFICE PRESORTED

COMMISSIONER FOR PATENTS FIRST-CLASS MAIL

P.0.BOX 1450 U.S. POSTAGE PAID
- POSTEDIGITAL

ALEXANDRIA VA 22313-1451 NNNNN

The Law Office of Jamie Zheng, Ph.D Esq.
P.O. Box 60573
Palo Alto, CA 94306

Courtesy Reminder for
Application Serial No: 14/337,168

Attorney Docket No: NETL.071CA1
Customer Number: 79141
Date of Electronic Notification: 01/22/2015

This is a courtesy reminder that new correspondence is available for this
application. If you have not done so already, please review the
correspondence. The official date of notification of the outgoing
correspondence will be indicated on the form PTOL-90 accompanying the
correspondence.

An email notification regarding the correspondence was sent to the following
email address(es) associated with your customer number:
jz@jzpatent.com

To view your correspondence online or update your email addresses, please
visit us anytime at https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC)
at EBC@uspto.gov or call 1-866-217-9197.
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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
Q. Box 1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/337,168 07/21/2014 Hyun Lee NETL.071C1
CONFIRMATION NO. 8733
79141 PUBLICATION NOTICE

The Law Office of Jamie Zheng, Ph.D Esq.

P.O. Box 60573 R M AU
0000000739203

Palo Alto, CA 94306 0o

Title:MEMORY PACKAGE WITH OPTIMIZED DRIVER LOAD AND METHOD OF OPERATION

Publication No.US-2015-0070959-A1
Publication Date:03/12/2015

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 USPTQO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, 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 http://pair.uspto.gov/. 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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PATENT Customer No. 79141

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Hyun Lee CERTIFICATE OF EFS WEB

App.No. : 14/337,168 TRANSMISSION

Filed : ]LIly 2 1, 2014 I hereby certify that this correspondence and
any other attachment noted on the

For - MEMORY PACKAGE WITH Automated Acknowledgement Receipt, is

being transmitted from within the Pacific

OPTIMIZED DRIVER LOAD AND Time zone to the Commissioner for Patents

METHOD OF OPERATION via the EFS Web Server on:
Examiner : HOANG, HUAM July 22,2015
Art Unit 1 2827 (Date)
Conf. No. : 8733 /Jamie J. Zheng/
Docket No. : NETL.071C1 Jamie J. Zheng, Reg. No. 51167
AMENDMENT
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:

The enclosed Amendment is in response to the Non-Final Office Action dated January
22,2015 for the above-identified patent application.
The Commissioner is hereby authorized to charge any required fee(s) to Deposit Account

No. 50-5963.

AMENDMENTS to the CLAIMS begin on Page 2 of this paper.

REMARKS begin on Page 7 of this paper.
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HAT IS CLAIMED IS:
1.-9. (Cancelled)

10.  (New) A memory package, comprising:

data terminals and control terminals;

stacked array dies including a first group of array dies and a second group of at
least one array die;

first die interconnects and second die interconnects, the first die interconnects in
electrical communication with the first group of array dies and not in electrical
communication with the second group of at least one array die, the second die
interconnects in electrical communication with the second group of at least one array die
and not in electrical communication with the first group of array dies; and

a control die comprising first data conduits between the first die interconnects and
the data terminals, and second data conduits between the second die interconnects and the
data terminals, the first data conduit including first drivers each having a first driver size
and configured to drive a data signal from a corresponding data terminal to the first group
of array dies, the second data conduit including second drivers each having a second
driver size and configured to drive a data signal from a corresponding data terminal to the
second group of at least one array die, the second driver size being different from the first

driver size.

11.  (New) The memory package of claim 10, wherein the second die interconnects
are longer than the first die interconnects, and wherein the second driver size is larger

than the first driver size.

12. (New) The memory package of clam 10, wherein the second die interconnects are
longer than the first die interconnects, and wherein a number of array dies in the second
group of at least one array die is less than a number of array dies in the first group of

array dies.

13.  (New) The memory package of claim 10, wherein the first driver size and the

second driver size are related to a load on the first driver and a load on the second driver.
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14. (New) The memory package of claim 10, wherein the control die further
comprises a control circuit to control respective states of the first data conduits and the

second data conduits in response to control signals received via the control terminals.

15.  (New) A memory package, comprising:

data terminals and control terminals;

stacked array dies including a first group of array dies and a second group of at
least one array die;

first die interconnects and a second die interconnects, the first die interconnects in
electrical communication with the first group of array dies and not in electrical
communication with the second group of at least one array die, the second die
interconnects in electrical communication with the second group of at least one array die
and not in electrical communication with the first group of array dies; and

wherein the second die interconnects are longer than the first die interconnect, and
wherein a number of array dies in the second group of at least one array die is less than a

number of array dies in the first group of array dies.

16.  (New) The memory package of claim 15, further comprising:

a control die comprising first data conduits between the first die interconnects and
the data terminals, and second data conduits between the second die interconnects and the
data terminals, the first data conduits including first drivers each having a first driver size
and configured to drive a data signal from a corresponding data terminal to the first group
of array dies, the second data conduit including second drivers each having a second
driver size and configured to drive a data signal from a corresponding data terminal to the
second group of at least one array die, the second driver size being different from the first

driver size.

17.  (New) The memory package of claim 16, wherein the second driver size is larger

than the first driver size.

18. (New) The memory package of claim 16, wherein the control die further

comprises a control circuit to control respective states of the first data conduits and the
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second data conduits in response to control signals received via one or more second

terminals of the plurality of terminals.

19. (New) A memory module operable in a computer system with a system memory
controller, comprising;:

a register device configured to receive input command/address signals from the
system memory controller and to output control signals; and

a plurality of DRAM packages, cach DRAM package comprising:

data terminals via which the DRAM package communicate data signals with the
system memory controller, and control terminals via which the DRAM package receive
the control signals from the register device;

stacked array dies including a first group of array dies and a second group of at
least one array die;

die interconnects including first die interconnects and second die interconnects,
the first die interconnects in electrical communication with the first group of array dies
and not in electrical communication with the second group of at least one array die, the
second die interconnects in electrical communication with the second group of at least
one array die and not in electrical communication with the first group of array dies; and

a control die including first data conduits between the first die interconnects and
data terminals, and second data conduits between the second die interconnects and the
data terminals, the first data conduits including first drivers each having a first driver size,
the second data conduits including second drivers each having a second driver size
different from the first driver size, the first drivers to drive first write data signals
received from the system memory controller to one of the first group of array dies, the
second drivers to drive second write data signals received from the system memory

controller to one of the second group of at least one array die.

20.  (New) The memory module of claim 19, wherein the control die receives the
control signals and further includes a control circuit to control respective states of the first

data conduits and the second data conduits in response to the control signals.
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21. (New) The memory module of claim 20, wherein the control signals include data
path control signals generated by the register device, the data path control signals being
used to control the respective states of the first data conduits and the second data

conduits.

22.  (New) The memory module of claim 20, wherein the control die is configured to
generate data path control signals from at least some of the control signals, the data path
control signals being used to control the respective states of the first data conduits and the

second data conduits.

23.  (New) The memory module of claim 19, wherein the control signals include
address signals and the control die provides the address signals to the plurality of array

dies.

24.  (New) The memory module of claim 19, wherein the input command/address
signals include first chip select signals, wherein the register device is configured to
perform rank multiplication by generating second chip select signals from at least some
of the input command/address signals, the second chip select signals having a number of
chip select signals greater than the first chip select signals and equal to a number of array
dies in the plurality of array dies, and wherein the DRAM package further comprises chip
select die interconnects for conducting the second chip select signals to respective ones of

the plurality of array dies.

25. (New) The memory module of claim 19, wherein the control signals include
output command/address signals derived from the input command/address signals, the
output command/address signals including first chip select signals, wherein the control
die is further configured to perform rank multiplication by generating second chip select
signals from at least some of the output command/address signals, the second chip select
signals having a number of chip select signals greater than the first chip select signals and
equal to a number of array dies in the plurality of array dies, and wherein the DRAM
package further comprises chip select die interconnects for conducting the second chip

sclect signals to respective ones of the plurality of array dies.

Attorney Docket Number NETL.071C1 5 Amendment

Petitioners
Ex. 1006, p. 88



26. (New) The memory module of claim 19, wherein the first driver size and the
second driver size are related to a first load on the first driver and a second load on the

second driver.

27.  (New) The memory module of claim 19, wherein the control signals include
command/address signals, and the control die includes buffers to control the timing of the

command/address signals.

28.  (New) The memory module of claim 19, wherein the control die includes data

buffers to control the timing of the data signals.

29.  (New) The memory module of claim 19, wherein the first group of array dies

include a greater number of array dies than the second group of at least one array die.
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REMARKS

This amendment responds to the Non-Final Office Action dated January 22, 2015.
In the Office Action, the Examiner:
* rejected claims 1-9 on the ground of nonstatutory double patenting as

being unpatentable over claims 1-19 of U.S. Patent No. 8,787,060.
1. CLAIM AMENDMENT

Claims 1-9 are rewritten as new claims 10-18 for clarity and to correct minor
issues. Claims 1-9 are thus cancelled. Additional new claims 19-29 are presented. No

new matter is added.

1. REJECTION OF CLAIMS 1-9 ON THE GROUND OF NONSTATUTORY

DOUBLE PATENTING

Applicant files herewith a terminal disclaimer in compliance with 37 CFR
1.321(c) or 1.321(d) to overcome any nonstatutory double patenting rejection the

Examiner may raise with regard to the new claims 10-29.

Applicant submits that claims 10-29 are in condition for allowance, and Applicant
respectfully requests such action. The Examiner is invited to call the undersigned at (650)

273-6008 if such phone call would help resolve any remaining issues.

Respectfully submitted,

Date:  July 22, 2015 /Jamie J. Zheng/ 51167
Jamie J. Zheng (Reg. No.)
Customer No. 79141
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Electronic Patent Application Fee Transmittal

Application Number: 14337168

Filing Date: 21-Jul-2014

Title of Invention:

MEMORY PACKAGE WITH OPTIMIZED DRIVER LOAD AND METHOD OF

OPERATION
First Named Inventor/Applicant Name: Hyun Lee
Filer: Jamie Jie Zheng
Attorney Docket Number: NETL.071C1
Filed as Small Entity
Filing Fees for Utility under 35 USC111(a)
Description Fee Code Quantity Amount Sub-Total in
UsD($)
Basic Filing:
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount SUB-S-I-S:;)I in
Extension - 3 months with $0 paid 2253 1 700 700
Miscellaneous:
Statutory or Terminal Disclaimer 1814 1 160 160
Total in USD ($) 860
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Electronic Acknowledgement Receipt

EFS ID: 22996626
Application Number: 14337168
International Application Number:
Confirmation Number: 8733
Title of Invention: MEMORY PACKAGE WITH OPTIMIZED DRIVER LOAD AND METHOD OF
: OPERATION
First Named Inventor/Applicant Name: Hyun Lee
Customer Number: 79141
Filer: Jamie Jie Zheng
Filer Authorized By:
Attorney Docket Number: NETL.071C1
Receipt Date: 22-JUL-2015
Filing Date: 21-JUL-2014
Time Stamp: 19:42:17
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $860
RAM confirmation Number 5700
Deposit Account
Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:
Document Document Description File Name File Slze(B)ftes)/ Multl' .Pages
Number Message Digest | Part/.zip| (if appl.)
2015-07-22_T inal_Disclai 159919
. . . . -0/-2Z_lerminal_LiscClaim
1 Terminal Disclaimer Filed er NETLO71C1.pdf no 2
4413e49ed1e313ba474e0be56dc491c9e9:
64ad7
Warnings:
Information:
132501
5 2015-07-22_Amendment_NETL e 7
071C1.pdf Y
€099342d211bf00cha53c6a2b85fe949eab3]
Multipart Description/PDF files in .zip description
Document Description Start End
Amendment/Req. Reconsideration-After Non-Final Reject 1 1
Claims 2 6
Applicant Arguments/Remarks Made in an Amendment 7 7
Warnings:
Information:
32654
3 Fee Worksheet (SB06) fee-info.pdf no 2
33f8af30000ac623d7aafch0b27a46118620)
99ac
Warnings:
Information:
Total Files Size (in bytes):l 325074
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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 asa
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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PTO/AIA/26 (04-14)

Approved for use through 07/31/2016. OMB 0651-0031

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 displays a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT NETL.018P2C7

In re Application of: Netlist, Inc.
Application No.: 14/337,168

Filed: July 21, 2014
For: MEMORY PACKAGE WITH OPTIMIZED DRIVER LOAD AND METHOD OF OPERATION

The applicant, _Netlist, Inc. , owner of 100 percent interest in the instant application hereby
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend|
beyond the expiration date of the full statutory term of prior patent No. 8,767,060 as the term of said prior patent is presently

shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant
application and is binding upon the grantee, its successors or assigns.

In making the above disclaimer, the applicant does not disclaim the terminal part of the term of any patent granted on the instant application
that would extend to the expiration date of the full statutory term of the prior patent, “as the term of said prior patent is presently shortened by
any terminal disclaimer," in the event that said prior patent later:

expires for failure to pay a maintenance fee;

is held unenforceable;

is found invalid by a court of competent jurisdiction;

is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

has all claims canceled by a reexamination certificate;

is reissued; or

is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

Check either box 1 or 2 below, if appropriate.

1. I:l The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

| hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more
than five (5) years, or both.

2. The undersigned is an attorney or agent of record. Reg. No. 51167

/Jamie J. Zheng/ July 22, 2015
Signature Date

Jamie J. Zheng
Typed or printed name

650-273-6008
Title Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

This collection of information is required by 37 CFR 1.321. 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 1.11 and 1.14. This collection is estimated to take 12 minutes to c omplete,
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 bu rden, 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.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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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.

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.

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.

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.

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).

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.

A record 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)).

A record 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.

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.

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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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. 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 displays a valid OMB control number.

APPLICATION AS FILED - PART |

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date
Substitute for Form PTO-875 14/337,1 68 07/21/2014 I:l To be Mailed
ENTITY: [ ] LARGE sMALL [] micro

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
[ sasic Fee
(37 CFR 1.16(a), (b), or (c)) N/A /A N/A
D SEARCH FEE N/A N/A N/A
(37 CFR 1.16(K), (i), or (m))
[J ExamINATION FEE
(37 GFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS N
(37 CFR 1.16() minus 20 = X8 =
INDEPENDENT CLAIMS ) N
(37 CFR 1.16(h)) minus 3 = X8 =
If the specification and drawings exceed 100 sheets
0 of paper, the application size fee due is $310 ($155
AS';PCI:-;%’?USN SIZE FEE for small entity) for each additional 50 sheets or
( 18(s) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
[ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
— 07/22/2015 | aArren PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
5 AMENDMENT PAID FOR
= Jowal @ crR - 20 Minus | = 20 -0 x $40 = 0
z | 13 vinus | -3 -0 x 5210 - 0
<§E I:I Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16()))
TOTAL ADD’L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
— AMENDMENT PAID FOR
Total (37 cFrR . N *x
E ms(i))( Minus = X8 =
Independent . ;
2, Minus - xs -
E D Application Size Fee (37 CFR 1.16(s))
=
<C |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16()))

* If the entry in column 1 is less than the entry in column 2, write “0” in column 3.

** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** If 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 number found in the appropriate box in column 1.

TOTAL ADD’L FEE

LIE

/PAULA BRITTON/

'I-'his collection of information is required by 37 CF-R 1.16. ?he information is required to obtain or retain a benefit by the public which is to file (and by the USP?O to

process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 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, 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.
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PTO/SB/08a/b(07-09)

Approved for use through 7/31/2012. OMB 0651-0031

US Patent & 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.

Substitute for form 1449/PTO Complete if Known
Application Number 14/337,168
INFORMATION DISCLOSURE Fiing Date July 21, 2014
STATEMENT BY APPLICANT First Named Inventor Hyun Lee
(Use as many sheets as necessary) Art Unit 2827
Examiner Name Unknown
Sheet | 1 | of I 7 Attorney Docket Number | NETL.071C1
US PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or g:%iin?g:szg& Linesé Vl\lheret
Initials * | No.' Number-Kind Code 2w (MM-DD-YYYY) | Applicant of cited Document Figuresg:psp(;;r elevan
1. 5345412 09-06-1994 Shiratsuchi
2. 5537584 07-16-1996 Miyai et al.
3. 5617559 04-01-1997 Le et al.
4, 5649159 07-15-1997 Le et al.
5. 5655113 08-05-1997 Leung
6. 5717851 02-10-1998 Yishay et al.
7. 5724604 03-03-1998 Moyer
8. 5729716 05-17-1998 Lee et al.
9. 5784705 07-21-1998 Leung, Wingyu
10. 5802541 09-01-1998 Reed
11. 5973392 10-26-1999 Senba et al.
12. 6011710 01-04-2000 Wiggers
13. 6173357 01-09-2011 Ju
14. 6260127 07-10-2001 Olarig et al.
15. 6446158 09-03-2002 Karabatsos
16. 6553449 04-22-2003 Dodd et al.
17. 6618791 09-09-2003 Dodd et al.
18. 6717855 04-06-2004 Underwood
19. 6747887 06-08-2004 Halbert et al.
20. 6788592 09-07-2004 Nakata et al.
21. 6832303 12-14-2004 Tanaka
22. 6948084 09-20-2005 Manapat et al
23. 7093066 08-15-2006 Klein
24, 7130308 10-31-2006 Haddock et al.
25. 7133960 11-07-2006 Thompson et al.
26. 7379361 05-27-2008 Co et al.
27. 7464225 12-09-2008 Tsern
28. 7865674 01-04-2011 Gower et al.
29. 8089795 01-03-2012 Rajan
30. 8189328 05-29-2012 Kanapathippillai
31. 8233303 07-31-2012 Best
32. 8516185 08-20-2013 Lee et al.
33, 8782350 07-15-2014 Lee et al.
34, 8689064 04-01-2014 Lee et al.
35. 2001/0008006 07-12-2001 Klein
EXAMINER DATE CONSIDERED

* EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered.
Include copy of this form with next communication to applicant." Applicant's unique citation designation number (optional). > See Kinds Codes of USPTO Patents Documents at
www.uspto.gov or MPEP 901.04. ° Enter Office that issued the document, by the two-letter code (WIPO Standard ST. 3). * For Japanese patent documents, the indication of
the year of the reign of the Emperor must precede the serial number of the patent document. ° Kind of document by the appropriate symbols as indicated on the document and
WIPO Standard ST. 16 if possible. ® Applicant is to place a check mark here if English language Translation is attached.
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PTO/SB/08a/b(07-09)
Approved for use through 7/31/2012. OMB 0651-0031
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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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Docket No.: NETL.071C1 Customer No. 79141

INFORMATION DISCLOSURE STATEMENT

Applicant : Netlist, Inc.

App.No. : 14/337,168
Filed : July 21, 2014
For : MEMORY PACKAGE WITH

OPTIMIZED DRIVER LOAD AND
METHOD OF OPERATION

Examiner : HOANG, HUAM
Art Unit o 2827
Conf. No. : 8733

Mail Stop Amendment
Commissioner for Patents
P.0. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

Enclosed for filing in the above-identified application is a Form PTO/SB/08a/b
Equivalent listing 130 references. Copies of foreign documents and/or their translation and
non-patent literature have been submitted together with corresponding Information
Disclosure Statements filed on March 18, 2015, January 19, 2015, December 23, 2014,
August 6, 2014, April 23, 2014, and April 22, 2014, in the commonly-owned co-pending U.S.
Pat. App. No. 13/970,606, filed August 20, 2013, which are available on PAIR.

The applicants would appreciate the Examiner initialing and returning the Form
PTO/SB/08a/b Equivalent indicating that the information has been considered and made
of record herein.

The information contained in this Information Disclosure Statement is not to be
construed as a representation that: (i) a complete search has been made; (ii) additional

information material to this application does not exist; (iii) the information, protocols,
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Application No.: 14/337,168
Filing Date: July 21,2014

results and the like reported by third parties are accurate or enabling; or (iv) the above
information constitutes prior art to the subject invention.

The Commissioner is authorized to charge the fee set forth in 37 C.F.R. § 1.17(p) to
Deposit Account No. 50-5963.

Respectfully submitted,

/Jamie J. Zheng/
Dated: July 22, 2015 51167

Jamie J. Zheng (Reg. No.)
Customer No. 79141
(650) 273-6008
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Application Number Application/Control No. IFS;pplicar?t(st)_/Patent under
LT e e
Document Code - DISQ Internal Document — DO NOT MAIL
TERMINAL
DISCLAIMER [1APPROVED X DISAPPROVED

Date Filed : 7/22/15

This patent is subject
to a Terminal
Disclaimer

Approved/Disapproved by:

The terminal disclaimer identifies a party who is not the applicant (only for applications filed on
or after September 16, 2012; See FP 14.26.10):

Below is what needs to be done to correct the defects:

For cases filed on/after 9/16/12, 37 CFR 1.321 specifies that the applicant can disclaim, and
the terminal disclaimer must specify the extent of the applicant’s ownership.

A request under 37 CFR 1.46(c) to change the applicant needs to be filed, which is (1) a
request, signed by a 1.33(b) party, (2) a corrected ADS (37 CFR 1.76(c)) that identifies
the “new” applicant in the applicant information, and is underlined since it is new, and
(3) a 3.73(c) statement showing chain of title to the new applicant. Along with the §
1.46(c) request we need a POA that gives power to the attorney who is signing the TD,
along with another copy of the TD, unless they file a TD that is signed by the applicant.

The TD must be re-filed; no new fees are due.

Jean Proctor

U.S. Patent and Trademark Office
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O.Box 1450

Alexandria, Virginia 22313-1450

WWW.USP[O.gOV

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
14/337,168 07/21/2014 Hyun Lee NETL.071C1 8733
79141 7590 101222015
. EXAMINER
The Law Office of Jamie Zheng, Ph.D Esq. | |
P.O. Box 60573 HOANG, HUAN
Palo Alto, CA 94306
| ART UNIT | PAPER NUMBER |
2827
| NOTIFICATION DATE | DELIVERY MODE |
10/22/2015 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):

jz@jzpatent.com
eofficeaction @appcoll.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
14/337,168 LEE, HYUN

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
HUAN HOANG 2827 ,S\ltgtus

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
1)X] Responsive to communication(s) filed on 07/22/15.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon ____ .
2a)[X] This action is FINAL. 2b)[] This action is non-final.

3)J An election was made by the applicant in response to a restriction requirement set forth during the interview on
__ ;therestriction requirement and election have been incorporated into this action.

4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*

5[ Claim(s) 10-29 is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.

8)[] Claim(s) _____is/are allowed.

)X Claim(s) 10-29 is/are rejected.

8)[] Claim(s) ____is/are objected to.

9)[] Claim(s) are subject to restriction and/or election requirement.
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitp//www. usplo.gov/patents/init_events/peh/indax.jsp or send an inquiry to PPHfeaedback{@uspio.qov.

Application Papers
10)[] The specification is objected to by the Examiner.
11) The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J Al b)[J Some** ¢)[] None of the:
1.[] Certified copies of the priority documents have been received.
2. Certified copies of the priority documents have been received in Application No.
3.[]] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) |:| Notice of References Cited (PTO-892) 3) D Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.
2) IZI Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 D Other-
Paper No(s)/Mail Date 07/23/15. ) S —
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20151008
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Application/Control Number: 14/337,168 Page 2
Art Unit: 2827

The present application is being examined under the pre-AlA first to invent

provisions.

DETAILED ACTION

The Amendment filed on 07/22/2015 has been received and entered.

Terminal Disclaimer
1. The terminal disclaimer filed on 07/22/2015 disclaiming the terminal portion of
any patent granted on this application which would extend beyond the expiration date of
US Patent No. 8,767,060 has been reviewed and is NOT accepted.
2. This application was filed on or after September 16, 2012. The party identified in
the terminal disclaimer is not the applicant of record. A request to change the applicant
under 37 CFR 1.46(c) must be filed and must include an application data sheet
specifying the applicant in the applicant information section and comply with 37 CFR
3.71 and 3.73. To be reconsidered, the terminal disclaimer must be filed with the
request under 37 CFR 1.46(c).

The terminal disclaimer identifies a party who is not the applicant.

For cases filed on/after 9/16/12, 37 CFR 1.321 specifies that the applicant can
disclaim, and the terminal disclaimer must specify the extent of the applicant's
ownership. A request under 37 CFR 1.46(c) to change the applicant needs to be filed,
which is (1) a request, signed by a 1.33(b) party, (2) a corrected ADS (37 CFR 1.76(c))

that identifies the "new" applicant in the applicant information, and is underlined since it
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Application/Control Number: 14/337,168 Page 3
Art Unit: 2827

is new, and (3) a 3.73(c) statement showing chain of title to the new applicant. Along
with the § 1.46(c) request we need a POA that gives power to the attorney who is
signing the TD, along with another copy of the TD, unless they file a TD that is signed
by the applicant.

It should be noted that applicant is not required to pay another disclaimer fee as
set forth in 37 CFR 1.20(d) when submitting a replacement or supplemental terminal

disclaimer.

Double Patenting
3. The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory double
patenting rejection is appropriate where the claims at issue are not identical, but at least
one examined application claim is not patentably distinct from the reference claim(s)
because the examined application claim is either anticipated by, or would have been
obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d
1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir.
1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum,
686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619

(CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).
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Application/Control Number: 14/337,168 Page 4
Art Unit: 2827

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on a nonstatutory
double patenting ground provided the reference application or patent either is shown to
be commonly owned with this application, or claims an invention made as a result of
activities undertaken within the scope of a joint research agreement. A terminal
disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTO internet Web site contains terminal disclaimer forms which may be
used. Please visit hitp://www.uspto.gov/forms/. The filing date of the application will
determine what form should be used. A web-based eTerminal Disclaimer may be filled
out completely online using web-screens. An eTerminal Disclaimer that meets all
requirements is auto-processed and approved immediately upon submission. For more
information about eTerminal Disclaimers, refer to
http://www.uspto.gov/patents/process/file/efs/guidance/eTD-info-I.jsp.

4. Claims 10-29 are rejected on the ground of nonstatutory double patenting as
being unpatentable over claims 1-19 of U.S. Patent No. 8,787,060. Although the claims
at issue are not identical, they are not patentably distinct from each other because it
would have been obvious to one of ordinary skill in the art to recognize that the memory
package and a memory module of claims 10-29 and the memory package of claims 1-

19 are identical in structure.
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Application/Control Number: 14/337,168 Page 5
Art Unit: 2827

Response to Arguments

5. Applicant's arguments filed 07/22/2015 have been fully considered but they are
not persuasive.

Applicant argued:

“Applicant files herewith a terminal disclaimer in compliance with 37 CFR 1.321
(c) or 1.321 (d) to overcome any nonstatutory double patenting rejection the Examiner
may raise with regard to the new claims 10-29.”

Since the Terminal Disclaimer filed on 07/22/2015 is not accepted, the
nonstatutory double patenting rejections of claims 10-29 are maintained.
6. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to HUAN HOANG whose telephone number is (571)272-
1779. The examiner can normally be reached on Tues-Fri 8:30AM-7:00PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Amir Zarabian can be reached on (571) 272-1852. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 14/337,168 Page 6
Art Unit: 2827

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 system, see http:/pair-direct.uspto.gov. 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.

/HUAN HOANG/
Primary Examiner, Art Unit 2827
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Receipt date: 07/23/2015

14337168 - GAU: 2827
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Approved for use through 7/31/2012. OMB 0651-0031

US Patent & 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.

Substitute for form 1449/PTO CompIEte if Known
Application Number 14/337,168
INFORMATION DISCLOSURE Fiing Date luly 21, 2014
STATEMENT BY APPLICANT First Named Inventor Hyun Lee
(Use as many sheets as necessary) Art Unit 2827
Examiner Name Unknown
Sheet | 1 | of | 7 Attorney Docket Number | NETL.071C1
US PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Fi:lgeiz’n(t:g:ggs, Linesé Vl\/heret
Initials * | No.' Number-Kind Code 27 (MM-DD-YYYY) | Applicant of cited Document Figuresie:‘p‘;;r elevan
1. 5345412 09-06-1994 Shiratsuchi
2. 5537584 07-16-1996 Miyai et al.
3. 5617559 04-01-1997 Le et al.
4, 5649159 07-15-1997 Le et al.
5. 5655113 08-05-1997 Leung
6. 5717851 02-10-1998 Yishay et al.
7. 5724604 03-03-1998 Moyer
8. 5729716 05-17-1998 Lee et al.
9. 5784705 07-21-1998 Leung, Wingyu
10. 5802541 09-01-1998 Reed
11. 5973392 10-26-1999 Senba et al.
12. 6011710 01-04-2000 Wiggers
13. 6173357 01-09-2011 Ju
14. 6260127 07-10-2001 Olarig et al.
15. 6446158 09-03-2002 Karabatsos
16. 6553449 04-22-2003 Dodd et al.
17. 6618791 09-09-2003 Dodd et al.
18. 6717855 04-06-2004 Underwood
19. 6747887 06-08-2004 Halbert et al.
20. 6788592 09-07-2004 Nakata et al.
21. 6832303 12-14-2004 Tanaka
22. 6948084 09-20-2005 Manapat et al
23. 7093066 08-15-2006 Klein
24, 7130308 10-31-2006 Haddock et al.
25. 7133960 11-07-2006 Thompson et al.
26. 7379361 05-27-2008 Coetal.
27. 7464225 12-09-2008 Tsern
28. 7865674 01-04-2011 Gower et al.
29. 8089795 01-03-2012 Rajan
30. 8189328 05-29-2012 Kanapathippillai
31. 8233303 07-31-2012 Best
32. 8516185 08-20-2013 Lee et al.
33, 8782350 07-15-2014 Lee et al.
34, 8689064 04-01-2014 Lee et al.
35. 2001/0008006 07-12-2001 Klein
EXAMINER DATE CONSIDERED

* EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered.

Include copy of this form with next communication to applicant.” Applicant's unique citation designation number (optional). > See Kinds Codes of USPTO Patents Documents at
www.uspto.gov or MPEP 901.04. ° Enter Office that issued the document, by the two-letter code (WIPO Standard ST. 3). * For Japanese patent documents, the indication of

the year of the reign of the Emperor must precede the serial number of the patent document. ° Kind of document by the appropriate symbols as indicated on the document and
WIPO Standard ST. 16 if possible. ® Applicant is to place a check mark here if English language Translation is attached.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /HH./
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Substitute for form 1449/PTO CompIEte if Known
Application Number 14/337,168
INFORMATION DISCLOSURE Fiing Date luly 21, 2014
STATEMENT BY APPLICANT First Named Inventor Hyun Lee
(Use as many sheets as necessary) Art Unit 2827
Examiner Name Unknown
Sheet | 2 | of | 7 Attorney Docket Number | NETL.071C1
US PATENT DOCUMENTS
Examiner Cite1 Document Number Publication Date Name of Patentee or g:?eizn?ggjggzgigfzgv;eaﬁ
Initials * No. Number-Kind Code 2 (ko) (MM-DD-YYYY) Applicant of cited Document Figures Appear
36. 2002/0048195 04-25-2002 Klein, Dean A.
37. 2002/0038405 03-28-2002 Leddige, M. et al.
38. 2003/0070052 04-10-2003 Lai, Jiin
39, 2004/0098528 05-20-2004 Janzen, Jefferey W.
40. 2005/0010737 01-01-2005 Ware et al.
41. 2005/0257109 11-17-2005 Averbuj
42, 2006/0262586 11-23-2006 Solomon, et al
43, 2007/0070669 03-29-2007 Tsern
44, 2007/0293094 12-01-2007 Aekins, Robert A.
45, 2008/0104352 05-01-2008 Talbot
46. 20080162790 07-03-2008 Im, Jeon-Taek
47. 2009/0103387 04-23-2009 Shau, Jeng-Jye
48. 2009/0296503 12-03-2009 Chu, M. et al.
49, 2011/0085408 04-14-2011 Solomon, J. et al.
50. 2011/0125966 05-26-2011 Amidi, H. et al.
FOREIGN PATENT DOCUMENTS
Examiner Cite Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines, .
Initials * No. ' Couniry Code’-Number‘Kind Code * Date Applicant of cited Document Where Relevant Passages T
(it known) (MM-DD-YYYY) or Relevant Figures Appear
51. EP1816570 A2 08-08-2007 Rambus, Inc.
52. JP10092169 10/04/1998 IBM
53. JP2000311485 10/13/00 Fujitsu Ltd.
54, Translation of
JP2000285674 10-13-2000 Fujitsu Ltd. Abstract Only
55. JP2002184176 06-28-2002 NEC Tohoku Ltd.
56. Machine
JP2003007963 01-10-2003 Hitachi Ltd.et al. Translation
57. Translation of
JP2008046989 02-28-2008 Fujitsu Ltd Abstract Only
58. Machine
JP09237492 09-09-1997 Toshiba Corp. Translation
59. JP2010320270 12-04-1998 Matsushita Electric Inc. Co. Translation
NON PATENT LITERATURE DOCUMENTS
Examiner Cite Incllude name _of the authz_nr (in CAPITAL LETTERS), title of the artit?le (when appropriate)_, title of_ the item (book, magazine, .
Initials* No.! journal, serial, symposium, catalog, etc.), date, page(s), vz?lume-lssue number(s), publisher, city and/or country where T
published.
EXAMINER DATE CONSIDERED

* EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered.
Include copy of this form with next communication to applicant.” Applicant's unique citation designation number (optional). > See Kinds Codes of USPTO Patents Documents at
www.uspto.gov or MPEP 901.04. ° Enter Office that issued the document, by the two-letter code (WIPO Standard ST. 3). * For Japanese patent documents, the indication of
the year of the reign of the Emperor must precede the serial number of the patent document. ° Kind of document by the appropriate symbols as indicated on the document and
WIPO Standard ST. 16 if possible. ® Applicant is to place a check mark here if English language Translation is attached.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /H.HJ/
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INFORMATION DISCLOSURE Fiing Date July 21, 2014
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Examiner Name Unknown
Sheet | 3 | of | 7 Attorney Docket Number | NETL.071C1
NON PATENT LITERATURE DOCUMENTS
Examiner Cite Inc]ude name _of the authc_)r (in CAPITAL LETTERS), title of the artic_le (when appropriate)_, title of_ the item (book, magazine, )
Initials* No." journal, serial, symposium, catalog, etc.), date, page(sgh;ﬁlsl:]rggl-lssue number(s), publisher, city and/or country where T
60. | International Search Report and Written Opinion, International Application No.
PCT/US14/48517, filed July 28, 2014, dated October 27, 2014
61. | 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.
62. | Inter Partes Review Case No. IPR2014-01029, Decision Denying Request for Rehearing, Issued
on March 3, 2015.
Petition for Inter Partes Review filed on 6/24/2014 for U.S. Patent No. 8,516,185, IPR Case
63. | Number IPR2014-01029, and all associated documents including cited references and expert
declarations, available at hitps://ptabtrials.uspto.gov
64. | Altera, ACEX iK, Programmable Logic Device Family, Data Sheet, May 2003, Ver 3.4
65. | Horowitz, "The Art of Electronics,”" Cambridge Univ. Press, 1989, selected pages
66. | Huang et al, "An Efficient Parallel Transparent BIST Method for Multiple Embedded Memory
Buffers," VLSI Design 2001, p. 379
67. | Jacob, Bruce L.; "Synchronous DRAM Architectures, Organizations, and Alternative
Technologies". University of Maryland, Dec. 10, 2002.
68. | JEDEC Standard No. 21-C Section 4.5.7, 168 Pin Registered SDRAM DIMM Family, Release 7
69. | JEDEC 21-C, Section 4..6.1, 278 Pin Buffered SDRAM DIMM Family
70. | JEDEC Standard No. 21-C Section 4.1.2.5, Appendix E, "Specific PD's for Synchronous DRAM
(SDRAM)," pp. 1-25,
71. | JEDEC Standard, "Fully Buffered DIMM (FBDIMM): DFx Design for Validation and Test," JESD82-
28, February 2008
72. | Reese, "Introduction to Logic Synthesis using Verilog HDL," Morgan&Claypool Publishers, 2006,
pp. 1-28
73. | Inter Partes Review Case No. IPR2014-01369, Decision Denying Institution of Inter Partes
Review 37 C.F.R. § 42.108, issued March 9, 2014.
74. 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.
75. | Inter Partes Review Case No. IPR2014-01029, Exhibit 1008 to Petition for Inter Partes Review,
“Declaration of Charles J. Neuhauser, Ph.D. under 37 C.F.R. § 1.68,” filed on June 24, 2014.
76. | 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.
77. | 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.
78. | Inter Partes Review Case No. IPR2014-01029, Decision Denying Institution of Inter Partes
Review 37 C.F.R. § 42.108, issued December 16, 2014.
79. 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.
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HAT IS CLAIMED IS:
1.-9. (Cancelled)

10. (Previously Presented) A memory package, comprising:

data terminals and control terminals;

stacked array dies including a first group of array dies and a second group of at
least one array die;

first die interconnects and second die interconnects, the first die interconnects in
electrical communication with the first group of array dies and not in electrical
communication with the second group of at least one array die, the second die
interconnects in electrical communication with the second group of at least one array die
and not in electrical communication with the first group of array dies; and

a control die comprising first data conduits between the first die interconnects and
the data terminals, and second data conduits between the second die interconnects and the
data terminals, the first data conduit including first drivers each having a first driver size
and configured to drive a data signal from a corresponding data terminal to the first group
of array dies, the second data conduit including second drivers each having a second
driver size and configured to drive a data signal from a corresponding data terminal to the
second group of at least one array die, the second driver size being different from the first

driver size.

11. (Previously Presented) The memory package of claim 10, wherein the second
die interconnects are longer than the first die interconnects, and wherein the second driver

size is larger than the first driver size.

12.  (Previously Presented) The memory package of clam 10, wherein the second die
interconnects are longer than the first die interconnects, and wherein a number of array
dies in the second group of at least one array die is less than a number of array dies in the

first group of array dies.
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13. (Previously Presented) The memory package of claim 10, wherein the first
driver size and the second driver size are related to a load on the first driver and a load on

the second driver.

14. (Previously Presented) The memory package of claim 10, wherein the control
die further comprises a control circuit to control respective states of the first data conduits
and the second data conduits in response to control signals received via the control

terminals.

15. (Previously Presented) A memory package, comprising:

data terminals and control terminals;

stacked array dies including a first group of array dies and a second group of at
least one array die;

first die interconnects and a second die interconnects, the first die interconnects in
electrical communication with the first group of array dies and not in electrical
communication with the second group of at least one array die, the second die
interconnects in electrical communication with the second group of at least one array die
and not in electrical communication with the first group of array dies; and

wherein the second die interconnects are longer than the first die interconnect, and
wherein a number of array dies in the second group of at least one array die is less than a

number of array dies in the first group of array dies.

16.  (Previously Presented) The memory package of claim 15, further comprising:

a control die comprising first data conduits between the first die interconnects and
the data terminals, and second data conduits between the second die interconnects and the
data terminals, the first data conduits including first drivers each having a first driver size
and configured to drive a data signal from a corresponding data terminal to the first group
of array dies, the second data conduit including second drivers each having a second
driver size and configured to drive a data signal from a corresponding data terminal to the
second group of at least one array die, the second driver size being different from the first

driver size.
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17. (Previously Presented) The memory package of claim 16, wherein the second

driver size is larger than the first driver size.

18. (Previously Presented) The memory package of claim 16, wherein the control
die further comprises a control circuit to control respective states of the first data conduits
and the second data conduits in response to control signals received via one or more

second terminals of the plurality of terminals.

19. (Previously Presented) A memory module operable in a computer system with a
system memory controller, comprising:

a register device configured to receive input command/address signals from the
system memory controller and to output control signals; and

a plurality of DRAM packages, each DRAM package comprising:

data terminals via which the DRAM package communicate data signals with the
system memory controller, and control terminals via which the DRAM package receive
the control signals from the register device;

stacked array dies including a first group of array dies and a second group of at
least one array die;

die interconnects including first die interconnects and second die interconnects,
the first die interconnects in electrical communication with the first group of array dies
and not in electrical communication with the second group of at least one array die, the
second die interconnects in electrical communication with the second group of at least
one array die and not in electrical communication with the first group of array dies; and

a control die including first data conduits between the first die interconnects and
data terminals, and second data conduits between the second die interconnects and the
data terminals, the first data conduits including first drivers each having a first driver size,
the second data conduits including second drivers each having a second driver size
different from the first driver size, the first drivers to drive first write data signals
received from the system memory controller to one of the first group of array dies, the
second drivers to drive second write data signals received from the system memory

controller to one of the second group of at least one array die.
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20. (Previously Presented) The memory module of claim 19, wherein the control die
receives the control signals and further includes a control circuit to control respective
states of the first data conduits and the second data conduits in response to the control

signals.

21.  (Previously Presented) The memory module of claim 20, wherein the control
signals include data path control signals generated by the register device, the data path
control signals being used to control the respective states of the first data conduits and the

second data conduits.

22.  (Previously Presented) The memory module of claim 20, wherein the control die
is configured to generate data path control signals from at least some of the control
signals, the data path control signals being used to control the respective states of the first

data conduits and the second data conduits.

23.  (Previously Presented) The memory module of claim 19, wherein the control
signals include address signals and the control die provides the address signals to the

plurality of array dies.

24, (Previously Presented) The memory module of claim 19, wherein the input
command/address signals include first chip select signals, wherein the register device is
configured to perform rank multiplication by generating second chip select signals from
at least some of the input command/address signals, the second chip select signals having
a number of chip select signals greater than the first chip select signals and equal to a
number of array dies in the plurality of array dies, and wherein the DRAM package
further comprises chip select die interconnects for conducting the second chip select

signals to respective ones of the plurality of array dies.

25. (Previously Presented) The memory module of claim 19, wherein the control
signals include output command/address signals derived from the input command/address
signals, the output command/address signals including first chip select signals, wherein
the control die is further configured to perform rank multiplication by generating second

chip select signals from at least some of the output command/address signals, the second
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chip select signals having a number of chip select signals greater than the first chip select
signals and equal to a number of array dies in the plurality of array dies, and wherein the
DRAM package further comprises chip select die interconnects for conducting the second

chip select signals to respective ones of the plurality of array dies.

26. (Previously Presented) The memory module of claim 19, wherein the first driver
size and the second driver size are related to a first load on the first driver and a second

load on the second driver.

27.  (Previously Presented) The memory module of claim 19, wherein the control
signals include command/address signals, and the control die includes buffers to control

the timing of the command/address signals.

28.  (Previously Presented) The memory module of claim 19, wherein the control die

includes data buffers to control the timing of the data signals.

29.  (Previously Presented) The memory module of claim 19, wherein the first group
of array dies include a greater number of array dies than the second group of at least one

array die.
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REMARKS

This amendment responds to the Final Office Action dated October 22, 2015. In
the Office Action, the Examiner:
* rejected claims 10-29 on the ground of nonstatutory double patenting as

being unpatentable over claims 1-19 of U.S. Patent No. 8,787,060.

To overcome the nonstatutory double patenting rejection with regard to claims
10-29, Applicant files herewith a terminal disclaimer in compliance with 37 CFR
1.321(c) or 1.321(d), together with:

e arequest under 37 CFR 1.46(c) to change the applicant to the assignee Netlist
Inc;

* acorrected ADS in compliance with 37 CFR 1.76(c) that identifies the
applicant in the applicant information (a marked up version where the
applicant information is underlined since it is new is included for easy
reference); and

* a3.73(c) statement showing chain of title to the new applicant.

Applicant hereby request under 37 CFR 1.46(c) to change the applicant to the

assignee Netlist Inc ;

Filed herewith is also a power of attorney that gives power to the attorney who is

signing the terminal disclaimer.

Applicant submits that claims 10-29 are in condition for allowance, and Applicant
respectfully requests such action. The Examiner is invited to call the undersigned at (650)

273-6008 if such phone call would help resolve any remaining issues.

Respectfully submitted,

Date: _January 6, 2016 /Jamie J. Zheng/ 51167
Jamie J. Zheng (Reg. No))
Customer No. 79141
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Modified PTO/AIA/82B (07-12)

GENERAL POWER OF ATTORNEY BY APPLICANT
FOR UNITED STATES PATENT

I hereby revoke all previous powers of attorney given in the application referenced in the attached
transmittal letter (form PTO/AIA/82A or equivalent).

I hereby appoint the practitioner associated with the following Customer Number

79141

as my/our attorney 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/AIA/82A or equivalent).

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

I am the Applicant;

[ ] Inventor or Joint Inventor

D Legal Representative of a Deceased or Legally Incapacitated Inventor

. Assignee or Person to Whom the Inventor is Under an Obligation to Assign

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

SIGNATURE of Applicant for Patent

Signature /_éQ Date: January 9, 2013

Nz [—
Name / Gail Sasaki

Titl{ Wdem and Chief Financial Officer

N——
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.
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EFS ID: 24550859
Application Number: 14337168
International Application Number:
Confirmation Number: 8733

Title of Invention:

MEMORY PACKAGE WITH OPTIMIZED DRIVER LOAD AND METHOD OF
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Filer Authorized By:
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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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Approved for use through 07/31/2016. OMB 0651-0031

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 displays a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT NETL.071C1

In re Application of: Netlist, Inc.
Application No.: 14/337,168

Filed: July 21, 2014
For: MEMORY PACKAGE WITH OPTIMIZED DRIVER LOAD AND METHOD OF OPERATION

The applicant, _Netlist. Inc. , owner of 100 percent interest in the instant application hereby
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend
beyond the expiration date of the full statutory term of prior patent No. _8.767.060 as the term of said prior patent is presently

shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant
application and is binding upon the grantee, its successors or assigns.

In making the above disclaimer, the applicant does not disclaim the terminal part of the term of any patent granted on the instant application
that would extend to the expiration date of the full statutory term of the prior patent, “as the term of said prior patent is presently shortened by
any terminal disclaimer," in the event that said prior patent later:

expires for failure to pay a maintenance fee;

is held unenforceable;

is found invalid by a court of competent jurisdiction;

is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

has all claims canceled by a reexamination certificate;

is reissued; or

is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

Check either box 1 or 2 below, if appropriate.

1. I:l The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

| hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more
than five (5) years, or both.

2. The undersigned is an attorney or agent of record. Reg. No._51167

/Jamie J. Zheng/ January 6, 2016
Signature Date

Jamie J. Zheng
Typed or printed name

650-273-6008
Title Telephone Number

|:| Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

This collection of information is required by 37 CFR 1.321. 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 1.11 and 1.14. This collection is estimated to take 12 minutes to c omplete,
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 bu rden, 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.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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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.

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.

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.

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.

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).

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.

A record 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)).

A record 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.

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.

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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) N Attorney Docket Number | NETL.071C1
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MEMORY PACKAGE WITH OPTIMIZED DRIVER LOAD AND METHOD OF OPERATION

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

n Portions cr 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
P [ N
Residence Information (Select One) e US Residency Non US Residency Active US Military Service

City | | adera Ranch State/Province CA Country of Residencé LS

Mailing Address of Inventor:

Address 1 P1 Thalia

Address 2

City ‘ |_adera Ranch I State/Province ‘ |CA
Postal Code | |92694 | 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).

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

Customer Number 79141

Email Address Jz@jzpatent.com ‘ | Add Email | |Remove Email
Application Information:

Title of the Invention EMORY PACKAGE WITH OPTIMIZED DRIVER LOAD AND METHOD OF OPERATION

Attorney Docket Number| NETL.071C1 Small Entity Status Claimed [ |

Application Type Nonprovisional -

Subject Matter Utility -

Total Number of Drawing Sheets (if any) 8 Suggested Figure for Publication (if any)

Filing By Reference:

EFS Web 2.2.12
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Attorney Docket Number | NETL.071C1

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MEMORY PACKAGE WITH OPTIMIZED DRIVER LOAD AND METHOD OF OPERATION

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 previcusly Filing date {YYYY-MM-DD) Intellectual Property Authority or Country 7

filed application

Publication Information:

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

Req uest 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 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

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 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.

When referring to the current application, please leave the application number blank.

Prior Application Status - Remove
Application Number Continuity Type Prior Application Number | Filing Date (YYYY-MM-DD)
14337168 Continuation of ~] 13288830 PO‘I 1-11-03
Prior Application Status -
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
II3288850 Flaims benefit of provisional ~| 61409893 P(H 0-11-03

Additional Domestic Benefit/Natiohal Stage Data may be generated within this form
by selecting the Add button.

Add

EFS Web 2.2.12
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) N Attorney Docket Number | NETL.071C1
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MEMORY PACKAGE WITH OPTIMIZED DRIVER LOAD AND METHOD OF OPERATION

Foreign Priority Information:

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)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.

Authorization to Permit Access:

[] Authorization to Permit Access to the Instant Application by the Participating Offices
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Attorney Docket Number | NETL.071C1

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MEMORY PACKAGE WITH OPTIMIZED DRIVER LOAD AND METHOD OF OPERATION

If 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 (KIPQ), the World Intellectual Property Office (WIPO),
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application

is filed access to the instant patent application. See 37 CFR 1.14{c) and (h). This box should not be checked if the applicant
does not wish the EPO, JFO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have access to the instant patent application.

In accordance with 37 CFR 1.14{h)3), access will be provided to a copy of the instant patent application with respect

to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application

claims priority under 35 U.S.C. 119(a)-(d) if a copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is
sought in the instant patent application.

In accordance with 37 CFR 1.14{c), access may be provided to information concerning the date o ffiling this Authorization.

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 35U8.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 Netiist, Inc.

Mailing Address Information For Applicant:

Address 1 75 Technology, #150

Address 2

City rvine State/Province CA
Country | S Postal Code 92618
Phone Number ‘ | Fax Number

EFS Web 2.2.12
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Attorney Docket Number | NETL.071C1

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MEMORY PACKAGE WITH OPTIMIZED DRIVER LOAD AND METHOD OF OPERATION

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 subsitute for compliance with any requirement of part 3 of Title 37 of CFR to
have an assignment recorded by the Office.

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 I 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.

Signature:

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signhature requirements and
certifications.

Signature |[fJamie J. Zheng/ Date (YYYY-MM-DD)| [2016-01-06
First Name |Jamie Last Name | Fheng Registration Number | 51167
Additional Signature may be generated within this form by selecting the Add button. Add
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Approved for use through 04/30/2017. 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

NETL.071C1

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MEMORY PACKAGE WITH OPTIMIZED DRIVER LOAD AND METHOD OF OPERATION

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 USPTQO. 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 Cffice 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 (6 U.S.C. 552)
and the Privacy Act (5 U.8.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. 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.8.C. 5562a(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 C o o p eration Treaty.

6. A record 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. A record 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. 2604 and 2906. Such disclosure shall be made in accordance with the
GS5A 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.5.C. 122(b) or issuance of a patent pursuant to 35 U.5.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 werge
terminated and which application is referenced by either a published application, an application open to public inspections 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
USPTOC becomes aware of a violation or potential violation of law or regulation.
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Altoeney Dockst Rumber | NETLOFID

Application Data Sheet 37 OFR 1.78

Applicaiien Mumber

Tile of lnvention | MEMORY PADKAGE WITH OPTIMITED DRIVER LOAD AND METHOD OF OFERATION

The applicadion date sheel s pant of the provistoos! o nonprosisione sppfication for wiich s belng subwitied, The foliowing ferry containe the
Wibiographic date avanged in 3 fmat spesifed by Se Uniled Stelss Satent sod Teadenoany Offce sy oulined in STOFR TS
This document may be compleled slechardaally fnd subritisd o the Office &y slectonss foomat using the Elscionis Filing Systensy (EFE] oy e

domuent ray be pevnled and woluded = o paper fed applicaiion.

Secrecy Order 37 CFR 8.2

n Fortions o s’iif of the appticslion sssocivied with his Application Date Sheet may fall undey 5 Seersey Order pursuant to
ITCFR'S.2 {Paper floms only. Applicalions the! fall undey Sesreey Order may ook be Sled slechronicaliy )

Inventor Information:

feentor 1

Legsi Name

Prefix| Given Name Middle Name Family Name Banffin
R ‘ Lo -

Residence Information {Sefect One} (8 US Residensy  § ) Non U Residescy {1 Active LIS Miltary Servics

ity | Laders Ranck State/Provinee | g | Country of Residencd { us

Msiling Address of Inventor

Address § 2% Thala

Addreee ¥

Tity L sders Ranch | StateProvince | ca

Postal Code | sosse | Countryi | us

AY lnventors Must Be Listed - Additons! Invendor nformation bocks may be
genersied wihin Hes Som by sefecting the Add billan.

Correspondence Information:

Enter either Costomer Number or complele the Comrespondence formation section below,
Foy furthey information see 37 OFR +.3¥ak

[j A Sddress is being provided for the correspondence formation of this application.

Cuatomer Number Fasay
Emait Address Eilispatent com

Application Information:

Tille of the Invention SERMORY PACHAGE WITH ORTHRUZED DRVER LOAD SN0 METROD OF GREBATION.
Attorsey Dockel Number] NETLOTIH® Bl Entity Status Clatmed [
Applcestion Typs Nonprovisizngl >
Subiect Matter Ly >
Total Humber of Drawing Sheets {if any} 8 Suggested Figure Tor Publication {if any

Filing By Referenca :

EFZRE 231
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Attomey Docket Nunder | NETLETIGY

Application Data Shest 3T CFR 1.78 S
Apptcation Numbeyr

Tite af Inventicn | MEMOEY PACKASE WITH OFTHASED DRIVER LCEQ AND METHOD OF OFERATION

QOriy cornplete ths ssctisn wher Rling an applicetion by reference uwnder 35 LUE.C TV and 37 OFR 1.5%al Do not complete this section it
application papens including a specification snd any draveings are being fled. Sny domestic banafit or forelan peiority information must e
provided in the appropriate secticeais) below (Le, ‘Tomestic Benefit National Stage Information™ and “Fonsign Fricaty Infamation™

Feor the purposes of afiling dete undsr 37 OFR 1.53h), the descriptien and amy drawings of thie present application are replaced by this
reforarios to the prestoosly Rled applicaticn, subject to conditioens apd reguirements of 37 TFR'L.5T(a)

applivstion numier of the previously Filing date (¥ ¥ YY-RN-DLY irtelbectusl Propesty Suatherity o Cruntry
fibed application

3

Publication Information:

E] Heques! Esny Publication (Fee required st five of Reguest 37 CFR 13188

Rﬁ’@ﬁ&%@ Not to Publish. hereby reguest that the stisched spplicalion net be published under
| 35 WS L1320 and corify that the invention dizclosed in the stisched sppication has not and will not be the
subiect of an application fled W ancther countny, or anders muiltslers! intermalions! sgreement, that requires

puldicalion al sighteen months after Bing.

Representative Information:

Represenisive nfrmation showld be peowided for sl prechlioners hawing & power of abomey in the applicslion: Prowding
this nformaiion in fhe Boplication Data Shest doss not sonsiiude 8 power of aliomey i dhe sylication (see 37 CFR L33

Edher enler Duslomer Number or namplete the Repraseniatve Mame section below. f both: sections are sompleled the sustomer
Humerwl be psad forthe Represaniative Iotormation dunng pracessing.

Piease Seledt Ons: {@  Customer Sumber ! {3 US Paterd Prasfifonsr IQ Eimites Recogniten (37 OFR (L8

EZs

Cusdmmer Mumbsr 13

Domestic BenefittNational Stage information:

Thibs section allows for the spplicant te slther caim benefit gngdar 35 LLS.COT 1R T30, 131, 3850, or 3880 or indicste Natlonat
Stage ontry from 3 POT application. Providing this information in the application data sheet constitutes the specific sefersnce
raguired by 35 USC 118k or T30, and 37 CFR 178,

Whian referring o the curment application, please pave ths appdication number Dlank,

Prigy Spplicstion Sialus »
Spphoation Number Continely Tyoe Prior Application Numiber | Filng Date (YYYY-RIM-00
14257188 Contnuation of w| 13388850 2E11-11-03
Frior Application Status il |
Apphcation Number Cantinusty Type Prior Applicaton Number
1330800 Ciglms benel of provizional ») 1800802

Agdiionat Domestic BerefiNotions! Shge Bols may be generated within this fam
by selacling fhe Add buthon:
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Application Data Shest 37 CFR 1.78 :

Spplication Mumbey

Titeof inventicn | MEMOBY PACKAGE WITH OF TIISED ORIVER LOAD AND METHOD OF OPERATION

Foreign Priority Information:

This sectior allows for He sppiosnt o daim pisdly oo oeaign spplivstion. Providag this nforsation i the sppliinsion dels shiesat
consbiiuies the slsivs for provily as reguired by 35180 198k} and 3F CFR 185 When prionty & olsimed o o foreigs spplicelion
that iz eligible for selvieval under the prisnly docuswent exchange program §_P§§K}-§ the irformation wilk be yzed by the Dfigs 1o
slomalicsly attempt rebieval pursusnt 3o 3T OFR 188 and (31 Under e PFLX programy, spplicant bears the udimals
responsthiily for snsuring thal a copy oF the Svaign sppinsion is recebved by e Ofce Fom e padicipating forsign intelisoiuat
propedy offies, org cerlified sopy of he foreign poiofly spolioation is Sled, within e fme peded specified fn 37 QFR LAMgNN,

Application Number Country’ Filing Diate (YYYY-MAD0) Acesss Codel (F sppvicatiled

Addifional Foralgr Pricrily Dals may be gensrated within this form by selecling the
Agdd hutton.

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

2 avag

This spplicaton {1} olaims priorihe toorihe Denef of sn sppiicoation Sled before March 16, 23 sad {
n or S8er Mk

X
covdains, ov confained st sy e s olsin 8 dsimed nvention that has an effectve g dste o
] 8, 2013
NOTE: By providing this sistement under 37 CFRTES or U7B, this spplicalion, with s Bing dele on oF s8ar Kerch
R, 2R wlt be sxamined under the first invertary fo Ne provisions of the 814

Authorization to Permit Access:

Ol suthorication to Permil Sccess fo the instant Application by the Participating Offices
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Undsr e Papervnn Hesiotur Aot of 1955, 1o PR 9es taguied 1o reapond 15 @ aobeeiiarn of Remeln iRess  oantang 3 W QU conteal numbs

Atformey Docket Rumber | METLATICT

Application Data Sheet 37 CFR 1.78

Applicston Number

Tite of ipvention | MEMOBY PACKASE WITH OFTIIZED DRIVER LOAD AND METHOD OF OFERATION

i checked, the uyndersipned hereby grams the USPTO suthorily o provide the Busnpsan Falent Offoe (EPOY

the dapas Patent Ofcs {JET) te Koregn nteleohad Progeerhe Office (JGPGY the Wond infelechusal Property Ofce (NEQL
and any other intelecius propenty offices i which a forsigs spplication laiming priorty 1o the inslant petent appioaiion

is fled socess i e inslant paterd spolcalinn, See 37T OFF L lsc) anad () This how should oot be shisrked § % sppdoant
foes nod wigh ihe EFG PG, XIFD, WP, or other niehechas) propeny office &1 which 3 foreign spplicsiicn cisiming gviodty
S e inslent patend sppdication & Nad io have socess to e instas! patent application.

I socordgnes Wil 37 OFR IR scosse will Be poosided o s oopy of the bistasd padent spolosiioronit saspesd

f20 13 the instant palert applicatinnias Blied; 3\ any forsigs awl&aﬁaﬁimn {9 which the instant patent appicalion

piaims pefonty wrddsr 35 VWSS I TR NE H 8 ooy of the forsign spptioshon thet sahisles the pocliffed copy requirement of
37 OFR 1.58 hay been Rad in the nstant patent appieation; aad 3} aoy LS ggiﬁir‘maﬁ'mzﬁas-ﬁéﬂ frony which beneft is
sought o e nslart palent spplisstion.

in acourdance wilh 37 OFF LUBHe) acosss may be provided fo nformaiion conceming the dale o | Ning this Authonzaton.

Applicant information:

Pandding assignment nformation in this section Jees not subsilute Sor compliance with any requivement of part 2 of THe 37 of OFR
fg have an assigrynent recovded by the Ofice.

Applicant 3

i the spplicand & the veentoy {or the rermsining joint inventor or ivesniors wnder 37 OFR A R8), this seolion should not be songdahed:
The information io be provided in'ihis seclion is e name and address of the legsl representslive whs is the applicant undes 37 OFR
A% or e vame and address of e assiguise, person S whom the trventor s under srvobifigetion b sssiga the invenfion, or person
who oiherwise shows suffcient proprietary infevest W the maller who is the spplicsnt uoder 3T OFR 148, i the applicantis an
spphcant yoder 37 OFR 1 48 {assighes, person o whom the averdor s obiipaled to assign. of person whe otherwise shows siffsisnt
propvistanry interest) fogether with sue ormers joint inventors, then the nt iaventor or fiventors who are aise the applicant shoudd e
idenifed inthis seolion.

7 e o o g e e - . .
{\ﬁ} Sssignes {:"1 Legal Represeaisiive under 33 LL8.C0 117 {“"i Joint dnventor
s o £ it

{7y Person towhom the inventor is sbligated to assign,

-

O

Ferson wha shows suffcient proprietarny infevest

i apphiicant iz e jeos! moresentative, indicate the suthorily fo §e the patent spolication, the wwentor i

-
Mame of the Decesssd or Legally ncspacisied nvendar s

i the Appicant & an Organication check hew. ]

Tirpantcation Hame Metist, Inc.

Maiting Address Information For Applicant:

Addeess § 178 Technology, #1508

Address 3

LRy Sheine SlateProvinees £a
Country 1 g Postsl Cods G848
Phons Number Fax Number

>
el

#
7
P
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Appiication Data Sheet 37 CFR 1.78

Sppiication Nuwmber

Tl of Invention MEMORY PACKAGE WITH OFTIMZED DRIVER LOAD AR METROD OF DPERATION

Emall address

Additions! Applicant Dots may be generaled within this S by selecting e ddd bulton,

Assignee Information including Non-Applicant Assignes Information:

Providing sssigomend informaiion in this seclion doss not subsHuls for songlisnes wil sny saquisement of peet 3 of Tile 37 of SFR &
have gn assignment vecorded by the Ofice.

Assignee 4

Compielx this seution f assignss informaiion, including norcapplicant sasignes infoemation, s desived fo b indluded on the patent
applicalion publicafion.. A assignes-aspplicant identifisd in the "Appicant Information” section will sppear oo the palen apglicsfion
publicetion s an applicand: Foran sssgnas-applivest, cowmplate this seciion tnly ¥ Mesdioation as' g0 sasignes s sdss degived on the
paterd applicaion pubiication.

e Assignes of Non-Applcant Sssignee is b Qrgenisetion check here,

Frefix iven Hame Shiddie Name Famify Name Sutfie

Mailing Sddress Informstion For Assignee ncluding Non-Applicsnt Assignse:

Chy SiateiFrovinge

Eountry Posinl Cons
Phone Number Figx Mumber

Eosd Address

Addifonal Assignee or Non-dpplcant Assignes Date may be geperated within this foom by
solecting B Sad ballon

Signature:

NOTE: This formn mivst be sigoed o sccordance with 37 OFR 133, See 37 OFR 1.4 for signaluss reguiements and
cevtifcations.

Signalure  |[lismie d Sheay! Oale {YYYY-MRS-OD} | 2085108
Firsi Mame | Jawmie st Mawme | Sheng Regislration Mumbey | BT

Additional Signsture may be genersied wiby this form by sescting the Add bultan.
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Appiication Data Sheet 37 CFR 1.78

Applicstion Number

T of Invenfion: | MEMORY PACKAEE WITH OFTIMEZED DRWER LOBDN KD METROED OF DIPERATION

i
4
i
s
[ 2}
P
%1

~

This aodleclon of iInforoation is regisired by 37 OFB .78, The wfermation s reguired oohiain or refain & henelt by fhe pablin which
& fo Wi (av by the UEPTO fo provess) an spplisaticn. Confidealially is gosermed by 38 LEQ, 122 and 37 OFR 1M, This
awleokon is eslimaied fo take 23 rwinutes o complisie, noluding gathering, prepaning, snd subaviling the complested spplication date
et fanm o the USOTO Times will vary depeoding wpos the individus! case: Sy comments onthe amaurd of me you sequis fo
somplets s fonm sndioy suggestions v reducing this busdery, should be seat te the Ohief formation Offser, L1 8. Patentand
Trademeck Offes; US Department of Commeres, VG0 Box B850, Slepandrin WS 203131480 UG HOT SEND FEESOR.
COMPLETED FORMS TO THIR ADDREERE. REND TO: Convwnissioner for Patents, P.O. Bor 1458, Alexandria, VA 333131458,
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Privacy Act Statement

The Privacy Sct of 1078 {P.L 83.878) requtes that you e ghven certal infoemation in connention with your submission of e atinchad form relsted 2
% paterd appivaiios or patent. &emmm»y sussuant b the reguiremends of S &ol, pixass be advised that (1) e genersd auitieeity oy the solecion
of fhis ormalion is 35 WES. MBI EHurdshing of e informstion seliied s volundary; snd {3 e prinoipt purpose S whish @39% informationis
e by e LS Patent ang T mmark Gi’f\\m o proness aeulor evarine your subniasinn aeinled o 3 padent appioation o palest. Ryou dons
furriah the requested Warmation, the UE. Patent ard Trademark Office may not ke able to prodess andior ensrns your submission, wiish may
vosul i larmination of piorsedings or shandavrient of he apploation or expiralion of the gatent,

The information provided by you i this S e be subiest 1o the folloning rosting wses!

ER The fndonmalion on Sds foom wilt be egted confidentially to the satenl allowed under the Fresdom of bhlowmmative Aot (B W E.G 88
ad the g\*\m St (FULS0 5825 Records from Sds system of recneds may be shaslosed o the Dgpariment of Saalice b deternwe
sihetherthe Fr&eﬁm of Information Agt requves dsclnsuve of these reoseda.

2 & raooed fromy s systen ol reconds may be dschsed, a8 & routive use, in the cowse of greseviing svidenss fog court, magierale, or
Sdusisiralive huns, Soluding disclosives o opposing sounse! it Be ooiras of selfisnent negaliatiore.

3 & regond i this syatem of sesendis Ay be diselossd = srouline ves, o s Mewbes of Congress submiifing srequest imelving an
Weienduin, fowwhoet the record pertaing, shan the dhideathas requested sesiztanee from the Member sit rospect io ihe sebfect matter of
the weoord,

. & vevond iy this systes of seoords wiay be disclosed, 88 8 rovline yse, fod contrackss of He ' Sganey having reed i the Wonatiewin
avder i pevfornt 3 oovdract. Recipients of rformationy shall be required o mmgg with He rﬁsg\\waems of B Privagy Aot od 1878 a0
mmﬂm Fussuam fo § USO8 am)

&, & veroed reisted o an nematces! Avpticstion fled snder the Pabent Cooperation Trealy i this swshem of seconds may be dsclosed:

25 % routine wee, o the Infernations) Bursas of the Woeld intetentus! Propssty Orgietsafag, pursuant io B Patest G oo g sratiany Teaslhy
& & veoved iy this systen of seconds may be dclnsed, as @ raline use, Soanather federal sgency fov parposes of Natiora! Ssousity
3

veview (A8 L0 181 and for sestew pursua io the Slomiz Energy et (3 US04

T & recond fram this system of meoords way be disclosed, 85 3 routing iee, i the Sdmivsstton, Senerdl Servicss, or histher designes,
Suving dn inspection of ooty conducted by GE& 8 part-of Bal ageny's responsibity f récomenend Saprovements b vetonds
manggement practosa and programs, undsr aulfosily of 3§ LES O 200 and 3808, Sanh disclosure shall be made 0 atcordanss with e
GBS ragiinlions goveming inspection of reconds for thie purpose, and any other relevant {le. G5& or Comwreres) divectve. Suek
disniontre shal rd b used b make determinations about uivideas,

a. & wﬁ' ff'(‘x '§hir. systemiod recosds may be disglosed, 35 2 routine ase, 1 the publin wfler eiiher publication of e apsiostion pussuang
3B WELN oY issuance of & patent purssant to 3R ULE.C. 181 Fum 3 vecord may e disclosed, subiset fwihe imilatons of 37
SFR .’Eaix as & rouline use, fo the pulie i e racand was Red iy an sppication whick becsme shandoned or i whinh Be provsedings were|
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PTO/AIA/96 (08-12)
Approved for use through 01/31/2013. OMB 0651-0031
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 displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

Applicant/Patent Owner: _Netlist, Inc.

Application No./Patent No.: 14/337,168 Filed/Issue Date: July 21, 2014
Tited: MEMORY PACKAGE WITH OPTIMIZED DRIVER LOAD AND METHOD OF OPERATION
Netlist, Inc. . a Corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):

1. The assignee of the entire right, title, and interest.

2. D An assignee of less than the entire right, title, and interest (check applicable box):

[ ] The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. D The recipient, via a court proceeding or the like (e.g., bankruptey, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 27520 , Frame 280 , or for which a copy
thereof is attached.

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
2. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). 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 GFR 1.11 and 1.14. This collection is estimated to take 12 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
Oftice, U.S. Depariment 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.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Under the Faparwork Reduciion Act of 1895, rio persons are required to respond te a collection of indormation uniess it displays a valid OMB controf nurmbier,

PTOMAIAGE (88-12)

Appraved for use through 0173172013, OMB 08510031
.S, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGE

3. From:

STATEMENT UNDER 37 CFR 3.73(c}

To:

4. From:

The document was recorded in the United States Patent and Trademark Office:at

Reel , Frame , ot for which a copy thereof is attached.

To:

5. From:

The document was recorded In the United States Patent and Tradamark Office at

Reel , Frame . or for which a copy thereof is altached.

To:

8, From:

The document was recorded in the United States Patent and Trademark Office at

Real , Franmie , a1 for which a copy thersof is altached.

To:

The document was recorded in the United Stales Patent and Trademark Office at

Reel , Frame

3 Additional docurents in the chain of title are listed on a supplemental sheat(s).

{71 Asrequired by 37 CFR 3.73(c){1){i}, the docurnentary evidence of the chain of title from the ariginal cwner to the

assignee was, or concurrently is being, submitted for recordation pursuant fo 37 CFR 3.11.

Division in accordance with 37 CFR Pant @

The ut}derosqned {th:»se titig. JxSupplied below) s autharized to act on behalf of the assignee.

{"»

.o for which a copy thereal is atiached.

. lo-record the assignment in the records of the USPTO. See MFEP 302.08]

Signature

Noel Whit%ey

“,
trer, Peres) r)”f//l/,
{
Y

VR, inlellectual Property

Printed or Typed Name

Title or Registration Nurber

[Page 2 of 2}
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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.

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.

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.

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.

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).

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.

A record 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)).

A record 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.

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.

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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Doc Code: PA..

. PTO/AIA/B2A (07-12)
Document Description: Power of Attorney Approved for use through 11/30/2014. OMB 0651-0035
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 displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

\.

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B or equivalent) to identify the
application to which the Power of Attorney is directed, in accordance with 37 CFR 1.5. If the Power of Attorney by Applicant form
is not accompanied by this transmittal form or an equivalent, the Power of Attorney will not be recognized in the application.

Application Number 14/337,168

Filing Date 07/21/2014

First Named Inventor HYUN LEE

Title MEMORY PACKAGE WITH OPTIMIZED DRIVER LOAD AND METHOD OF OPERATION
Art Unit 2827

Examiner Name HOANG, HUAN

Attorney Docket Number  [NETL.071C1

SIGNATURE of Applicant or Patent Practitioner

Signature /Jamie J. Zheng/ Date January 6, 2016
Name Jamie J. Zheng retenmone | ©50-521-4828
Registration Number 51 ,1 67

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications.

l:' *Total of forms are submitted.

This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. 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 1.11 and 1.14. This collection is estimated to take 3 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, 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.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Doc Code: PA..
PTO/AIA/82B(07-12)

Document Description: Power of Attorney Approved for use through 11/30/2014. OMB 0651-0035
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 displays a valid OMB control number.

POWER OF ATTORNEY BY APPLICANT

| hereby revoke all previous powers of attorney given in the application identified in the attached transmittal letter.

D | hereby appoint Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and to
transact all business in the United States Patent and Trademark Office connected therewith for the application referenced

in the attached transmittal letter (form PTO/AIA/82A or equivalent):

OR

D | hereby appoint Practitioner(s) named below as my/our attorney(s) or agent(s), and to transact all business in the
United States Patent and Trademark Office connected therewith for the application referenced in the attached

transmittal letter (form PTO/AIA/82A or equivalent):

Registration

Registration Name
Number

Name Number

Please recognize or change the correspondence address for the application identified in the attached

transmittal letter to:
D The address associated with the above-mentioned Customer Number.

OR
I:‘ The address associated with Customer Number:

OR

Firm or
Individual Name

Address

City | State | | Zip |
Country

Telephone

| am the Applicant:
|:| Inventor or Joint Inventor

|:|Legal Representative of a Deceased or Legally Incapacitated Inventor

|:|Assignee or Person to Whom the Inventor is Under an Obligation to Assign
Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was
granted in the application or is concurrently being filed with this document)
SIGNATURE of Applicant for Patent

[ Email |

Date
Telephone

Signature
Name

Title and Company
NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and

certifications. Submit multiple forms for more than one signature, see below *.

I:] *Total of forms are submitted.

This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. 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 1.11 and 1.14. This collection is estimated to take 3 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, 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.
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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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.

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.

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.

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.

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).

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.

A record 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)).

A record 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.

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.

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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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. 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 displays a valid OMB control number.

APPLICATION AS FILED - PART |

PATENT APPLICATION FEE DETERMINATION RECORD | ApPlication or Dockef Number | _Filing Date
Substitute for Form PTO-875 14/337,168 07/21/2014 | [ To be Mailed
ENTITY: [] LARGE SsMALL [] Micro

** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** If 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 number found in the appropriate box in column 1.

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
[ sasic Fee
(87 GFR 1.16(a). (b). or (c)) N/A N/A N/A
D SEARCH FEE N/A N/A N/A
(37 GFR 1.16(K), (i), or (m))
]
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS . N
(37 CFR 1.16() minus 20 = X8 =
INDEPENDENT CLAIMS . N
(37 CFR 1.16(h)) minus 3 = X8 =
If the specification and drawings exceed 100 sheets
0 of paper, the application size fee due is $310 ($155
ASF;PCL;(;"}?SN SIZE FEE for small entity) for each additional 50 sheets or
( 16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
[] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
p—
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
— 01/07/2016 AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
S | [o@erorn - 20 Minus | = 20 =0 x 40 = 0
5 5
Independent . . e
E @7 o 1.16(h) 3 Minus 3 -0 x $210 = 0
= D Application Size Fee (37 CFR 1.16(s))
<C  f—
El FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16()))
TOTAL ADD’L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
AMENDMENT PAID FOR
E -Total (37 CFR
i L s - Minus § * = X s =
Independent . . ek
E (37 PR 1.16(h) Minus = X $ =
E D Application Size Fee (37 CFR 1.16(s))
=
< D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16()))
TOTAL ADD’L FEE
* If the entry in column 1 is less than the entry in column 2, write “0” in column 3. LIE

/CASSANDRA B. DOWNS/

This collection of information is required by 37 CFR 1.16. 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 12 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, 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.
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Na UNITED STATES PATENT AND TRADEMARK OFFIGE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USDt0.gOV.
APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
14/337,168 07/21/2014 Hyun Lee NETL.071C1
CONFIRMATION NO. 8733
79141 POA ACCEPTANCE LETTER
Jamie J. Zheng, Ph.D Esq.

P.O. Box 60573

(RO AL TR
Palo Alto, CA 94306 000000079908538

799

Date Mailed: 01/14/2016

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 01/07/2016.

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.

/vnguyen/

page 1 of 1

Petitioners
Ex. 1006, p. 166



UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
Q. Box 1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FII FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
14/337,168 07/21/2014 2827 800 NETL.071C1 9 2
CONFIRMATION NO. 8733
79141 REPLACEMENT FILING RECEIPT

PO, Boxgoars AR AL AL AL T

Palo Alto, CA 94306
Date Mailed: 01/14/2016

Receipt is acknowledged of this non-provisional 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 APPLICANT, 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 Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts” for this application, please submit
any corrections 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

Inventor(s)

Hyun Lee, Ladera Ranch, 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 13/288,850 11/03/2011 PAT 8787060
which claims benefit of 61/409,893 11/03/2010

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: No
Permission to Access Search Results: No

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: 07/30/2014

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/337,168

page 1 of 3
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Projected Publication Date: Not Applicable
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

MEMORY PACKAGE WITH OPTIMIZED DRIVER LOAD AND METHOD OF OPERATION
Preliminary Class

365
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.

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).
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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.

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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Application Number Application/Control No. IFS;pplicar?t(st)_/Patent under
LT e e
Document Code - DISQ Internal Document — DO NOT MAIL
TERMINAL
DISCLAIMER X APPROVED [] DISAPPROVED

Date Filed : 1/7/16

This patent is subject
to a Terminal
Disclaimer

Approved/Disapproved by:

Lawana Hixon

U.S. Patent and Trademark Office
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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 02/10/2016
Jamie J. Zheng, Ph.D Esq. HOANG, HUAN
P.O. Box 60573
Palo Alto, CA 94306 | ART UNIT PAPER NUMBER |
2827
DATE MAILED: 02/10/2016
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/337,168 07/21/2014 Hyun Lee NETL.071C1 8733

TITLE OF INVENTION: MEMORY PACKAGE WITH OPTIMIZED DRIVER LOAD AND METHOD OF OPERATION

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $480 $0 $0 $480 05/10/2016

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:

I. 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 FEE (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.

III. 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: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 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
in(ﬁcated 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

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
Eave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

7?141 7590 0271072016 I hereby certify that this Fee?s Transmittal is being deposited with the United
amic J. cn . Sq. tates Postal Service with sufficient postage for first class mail in an envelope
J J. Zheng, Ph.D Esq S 1 Service with sufficient postage for first cl il i lop
P.O. Box 60573 addressed to the Mail Stop ISSUE FEE address above, or being facsimile

transmitted to the USPTO (571) 273-2885, on the date indicated below.
Palo Alto, CA 94306

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/337,168 07/21/2014 Hyun Lee NETL.071C1 8733
TITLE OF INVENTION: MEMORY PACKAGE WITH OPTIMIZED DRIVER LOAD AND METHOD OF OPERATION
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480 $0 $0 $480 05/10/2016

| EXAMINER | ART UNIT I CLASS-SUBCLASS |
HOANG, HUAN 2827 365-063000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list

CFR 1.363). . i
(1) The names of up to 3 registered patent attorneys
d Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached. . ! . 2
(2) The name of a single firm (having as a member a

[J "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to

PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3

Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assilgnee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. 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) : [ Individual Corporation or other private group entity [J Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
(] Publication Fee (No small entity discount permitted) N Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies [ 1 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

| Applicant certifying micro entity status. See 37 CFR 1.29 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.
(| Applicant asserting small entity status. See 37 CFR 1.27 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.

(| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CER 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 (10-13) Approved for use through 10/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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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

| APPLICATION NO. I FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
14/337,168 07/21/2014 Hyun Lee NETL.071C1 8733
| EXAMINER |
79141 7590 02/10/2016
Jamie J. Zheng, Ph.D Esq. HOANG, HUAN
P.O. Box 60573
Palo Alto, CA 94306 | ART UNIT PAPER NUMBER |

2827

DATE MAILED: 02/10/2016

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.
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Application No. IApplicant(s)

14/337,168 Hyun Lee
Notice Requiring Inventor’s Oath or
Declar ation [Fxaminer JArt Unit
HOANG, HUAN 2827

This notice is an attachment to the Notice of Allowability (PTOL-37), or the Notice of Allowability For A Design
Application (PTOL-37D).

An inventor’s oath or declaration in compliance with 37 CFR 1.63 or 1.64 executed by or with respect to each
inventor has not yet been submitted.

An oath or declaration in compliance with 37 CFR 1.63, or a substitute statement in compliance with 37 CFR
1.64, executed by or with respect to each inventor (for any inventor for which a compliant oath, declaration, or
substitute statement has not yet been submitted) MUST be filed no later than the date on which the issue fee is
paid. See 35 U.S.C. 115(f). Failure to timely comply will result in ABANDONMENT of this application.

A properly executed inventor’s oath to declaration has not been received for the following inventor(s):

If applicant previously filed one or more oaths, declarations, or substitute statements, applicant may have received
an informational notice regarding deficiencies therein.

The following deficiencies are noted:

INFORMAL ACTION PROBLEMS
* A properly executed inventor's oath or declaration has not been received for the following inventor(s): Hyun
Lee.
Applicant may submit the inventor's oath or declaration at any time before the Notice of Allowance and
Fee(s) Due, PTOL-85, is mailed.

Questions relating to this Notice should be directed to the Application Assistance Unit at 571-272-4200.

U.S. Patent and Trademark Office

PTO-2306 (01-13) Notice Requiring Inventor’s Oath or Declaration
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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 12 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. A record 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. A record 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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Application No. Applicant(s)

14/337,168 LEE, HYUN
Notice of Allowability EEZ"’:I";"*O*ANG 2{;‘2?"“ File) Starua T

No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY 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.

1. [X] This communication is responsive to the Amendment filed on 01/07/16.
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2. [ An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 10-29. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
hitp:/www usplo.gov/patenis/init_events/oph/index.jsp or send an inquiry to PPHfeedback@uspio.cov .

4. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)[J Al b)[JSome *c)[] None of the:
1. [ Certified copies of the priority documents have been received.
2. [[] Certified copies of the priority documents have been received in Application No. ___
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: _

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

[0 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. ] 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.

Attachment(s)

1. [ Notice of References Cited (PTO-892) 5. [X] Examiner's Amendment/Comment

2. [ Information Disclosure Statements (PTO/SB/08), 6. [] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

/HUAN HOANG/
Primary Examiner, Art Unit 2827

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20160122
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Application/Control Number: 14/337,168 Page 2
Art Unit: 2827

The present application is being examined under the pre-AlA first to invent

provisions.

EXAMINER’S AMENDMENT

1. An examiner’'s amendment to the record appears below. Should the changes
and/or additions be unacceptable to applicant, an amendment may be filed as provided
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be
submitted no later than the payment of the issue fee.

The application has been amended as follows:

In the claims:

Claim 15, line 5, delete “a” before “second die interconnects”; and

line 10, replace “the first die interconnect” with “the first die

interconnects”.
2. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to HUAN HOANG whose telephone number is (571)272-
1779. The examiner can normally be reached on Tues-Fri 8:30AM-7:00PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Amir Zarabian can be reached on (571) 272-1852. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 14/337,168 Page 3
Art Unit: 2827

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 system, see http:/pair-direct.uspto.gov. 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.

/HUAN HOANG/
Primary Examiner, Art Unit 2827
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Receipt date: 01/07/2016 OK TO ENTER: /H.H./

01/22/2016
PATENT Customer No. 79141

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Hyun Lee CERTIFICATE OF EFS WEB

App.No. : 14/337,168 TRANSMISSION

Filed . ]uly 2 1) 2014 I hereby certify that this correspondence and
any other attachment noted on the

For : MEMORY PACKAGE WITH Automated Acknowledgement Receipt, is

being transmitted from within the Pacific

OPTIMIZED DRIVER LOAD AND Time zone to the Commissioner for Patents

METHOD OF OPERATION via the EFS Web Server on:
Examiner : HOANG, HUAM January 6, 2016
Art Unit 1 2827 (Date)
Conf. No. : 8733 /Jamie ]. Zheng/
Docket No. : NETL.071C1 Jamie . Zheng, Reg. No. 51167

RESPONSE TO FINAL OFFICE ACTION DATED OCTOBER 22, 2015

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

Sir:

The enclosed Amendment is in response to the Final Office Action dated October 22,
2015 for the above-identified patent application.

The Commissioner is hereby authorized to charge any required fee(s) to Deposit Account

No. 50-5963.

AMENDMENTS to the CLAIMS begin on Page 2 of this paper.

REMARKS begin on Page 7 of this paper.
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Application/Control No.
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EAST (US-PGPUB) 1/22/16 HH

/HUAN HOANG/
Primary Examiner.Art Unit 2827

U.S. Patent and Trademark Office

Part of Paper No. : 20160122
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref jjHits Search Query DBs Default {Plurals {iTime
# Operator Stamp
L1 #2428  §(memory stor$3) and stack$3 with {{US-PGPUB; OR ON 2016/01/22
(die dice ic integrated adj circuit) USPAT; EPO; 08:34
with (group set subset) JPO;
DERWENT
[2 833 1 and interconnect$3 with (die dice {{US-PGPUB; OR ON 2016/01/22
ic integrated adj ciruit) USPAT; EPOG; 08:35
JPO;
DERWENT
L3 i54 1 and interconnect$3 with (die dice {jUS-PGPUB; OR ON 2016/01/22
ic integrated adj ciruit) with first USPAT; EPO; 08:36
adj2 (group set subset) JPG;
DERWENT
4 #5 3 and control$4 near3 (die ic US-PGPUB; OR ON 2016/01/22
integrated adj circuit) with USPAT; EPO; 08:37
interconnect$3 JPO;
DERWENT
L5 486 2 and array near4 (die dice ic US-PGPUB; OR ON 2016/01/22
integrated adj ciruit) with (group USPAT; EPO; 08:42
set subset) JPO;
DERWENT
L6 {46 2 and array near4 (die dice ic US-PGPUB; OR ON 2016/01/22
integrated adj ciruit) with (group USPAT; EPO; 08:42
set subset) with stack$3 JPG;
DERWENT
L7 {14 3 and ("not" "no" "without") with US-PGPUB; OR ON 2016/01/22
electrical$3 USPAT; EPG; 09:50
JPG;
DERWENT
L8 {16417 ij(g11c5/063 g11c7/18 g11ch/04 US-PGPUB; OR ON 2016/01/22
g11¢5/025).cpc. USPAT; EPO; 09:59
(365/63,51,52).ccls. JPO;
DERWENT
L9 Hi164 8 and stack$3 with (die dice ic US-PGPUB; OR ON 2016/01/22
integrated adj circuit) with (group i USPAT; EPO; 09:59
set subset) JPO;
DERWENT
L10 48 9 and control$4 near3 (die ic US-PGPUB; OR ON 2016/01/22
integrated adj circuit) with USPAT; EPO; 09:59
interconnect$3 JPG;
DERWENT
L11 §10 8 and interconnect$3 with (die dice {{US-PGPUB; OR ON 2016/01/22
ic integrated adj ciruit) with first USPAT; EPO; 10:00
adj2 (group set subset) JPO;
DERWENT
L12 ij4 11 and ("not" "no" "without") with {{US-PGPUB; OR ON 2016/01/22
electrical$3 USPAT; EPO; 10:01
JPO;
DERWENT

EASTSearchHistory.14337168_AccessibleVersion.htm[1/22/2016 10:14:36 AM]

i
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EAST Search History

L17 {{893552 ilee.in. US-PGPUB; OR ON 2016/01/22
USPAT; EPO; 10:08
JPC;
DERWENT

L18 §175 17 and stack$3 with (die dice ic US-PGPUB; OR ON 2016/01/22
integrated adj circuit) with (group i USPAT; EPO; 10:08
set subset) JPO;

DERWENT

L19 §50 18 and interconnect$3 with (die US-PGPUB; OR ON 2016/01/22

dice ic integrated adj ciruit) USPAT; EPO; 10:08
JPO;
DERWENT

L20 {9 19 and control$4 near3 (die ic US-PGPUB; OR ON 2016/01/22
integrated adj circuit) with USPAT; EPO; 10:08
interconnect$3 JPO;

DERWENT

[21 {21 17 and interconnect$3 with (die US-PGPUB; OR ON 2016/01/22
dice ic integrated adj ciruit) with USPAT; EPOG; 10:11
first adj2 (group set subset) JPO;

DERWENT
123 {7 21 and ("not" "no" "without") with {US-PGPUB; OR ON 2016/01/22
electrical$3 USPAT; EPO; 10:12
JPG;
DERWENT
EAST Search History (Interference)

Ref iHits Search Query DBs Default Plurals {{Time

# Operator Stamp

L13 {2 (data and control and stacked and dies and {US- OR ON 2016/01/22
interconnects and electrical and PGPUB; 10:03
communication and conduit and size and USPAT
driver).cim.

L14 42 (data and control and stacked and array and {{US- OR ON 2016/01/22
dies and interconnects and electrical and PGPUB; 10:03
communication and longer).cim. USPAT

L15 42 (data and control and register and dram and {jUS- OR ON 2016/01/22
dies and interconnects and electrical and PGPUB; 10:04
communication and conduit).clm. USPAT

L16 {{290233 iilee.in. us OR ON 2016/01/22

PGPUB; 10:07
USPAT

1/22/2016 10:13:13 AM
C:\ Users\ hhoang1\ Documents\ EAST\ Workspaces\ default.wsp

EASTSearchHistory.14337168_AccessibleVersion.htm[1/22/2016 10:14:36 AM]
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification | ,,55716s LEE. HYUN
H““H““““H““H“H‘“ “H““H“ “‘ - o

HUAN HOANG 2827
CPC
Symbol Type Version
G11C F 2013-01-01
G11C I 2013-01-01
G11C I 2013-01-01
G11C I 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version

NONE

Total Claims Allowed:

20
(Assistant Examiner) (Date)
/HUAN HOANG/
Primary Examiner.Art Unit 2827 01/22/2016 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 2
U.S. Patent and Trademark Office Part of Paper No. 20160122
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Application/Control No.

Issue Classification | | 4337145

Applicant(s)/Patent Under Reexamination

LEE, HYUN
“H“mm “‘ Examiner Art Unit
HUAN HOANG 2827

US ORIGINAL CLASSIFICATION

INTERNATIONAL CLASSIFICATION

CLASS SUBCLASS CLAIMED NON-CLAIMED
365 63 G|+ c 5/06 (2006.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
365 51
NONE
Total Claims Allowed:
20
(Assistant Examiner) (Date)
/HUAN HOANG/
Primary Examiner.Art Unit 2827 01/22/2016 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 2

U.S. Patent and Trademark Office

Part of Paper No. 20160122
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ,,55716s LEE. HYUN
HUAN HOANG 2827
X Claims renumbered in the same order as presented by applicant O CPA X T.D. O R.1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original

1 17

2 18

3 19

4 20

5 21

6 22

7 23

8 24

9 25

10 26

11 27

12 28

13 29

14

15

16
NONE

Total Claims Allowed:
20

(Assistant Examiner) (Date)
/HUAN HOANG/
Primary Examiner.Art Unit 2827 01/22/2016 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 2

U.S. Patent and Trademark Office

Part of Paper No. 20160122
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Page 1 of 1

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.UsSpto.gov

BIB DATA SHEET
CONFIRMATION NO. 8733

SERIAL NUMBER FILINE);uAgl_rE 371(c) CLASS GROUP ART UNIT ATTORNI\I‘E(\)(.DOCKET
14/337,168 07/21/2014 365 2827 NETL.071CA
RULE
APPLICANTS
Netlist, Inc., Irvine, CA;
INVENTORS

Hyun Lee, Ladera Ranch, CA;

** CONTINUING DATA ****#sssrrnkmkibsbnrhnhik
This application is a CON of 13/288,850 11/03/2011 PAT 8787060
which claims benefit of 61/409,893 11/03/2010

*k FOREIGN APPLICATIONS kkkkkkkhhkkhkhkkhhkhkkkhkkkikk
** IF REQUIRED, FOREIGN FILING LICENSE GRANTED ** ** SMALL ENTITY **

07/30/2014
Foreign Priority claimed U ves Mino STATEOR | SHEETS TOTAL |INDEPENDENT
35 USC 119(a-d) conditions met D Yes BNO D /’\\Alle(;v?;[ﬁée COUNTRY DRAWINGS CLAIMS CLAIMS
Verified and /HUAN HOANG/
Acknowledged Examiners Signature nitials CA 8 9 2
ADDRESS

Jamie J. Zheng, Ph.D Esq.
P.O. Box 60573

Palo Alto, CA 94306
UNITED STATES

TITLE
MEMORY PACKAGE WITH OPTIMIZED DRIVER LOAD AND METHOD OF OPERATION

O All Fees |

FEES: Authority has been aiven in P |0 1.16 Fees (Filing) |

Ellli-g\lE?VTE%E No.__ e ta; cheaige%'ovrigi'tnogééw ACCOUNT |El 1.17 Fees (Processing Ext. of time) |
800 No. for following: |0 1.18 Fees (Issue) |

|Q Other |

[Q Credit |

BIB (Rev. 05/07)
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UNITED STATES PATENT AND TRADEMARK OFFICE PRESORTED

COMMISSIONER FOR PATENTS FIRST-CLASS MAIL

P.0.BOX 1450 U.S. POSTAGE PAID
- POSTEDIGITAL

ALEXANDRIA VA 22313-1451 NNNNN

Jamie J. Zheng, Ph.D Esq.
P.O. Box 60573
Palo Alto, CA 94306

Courtesy Reminder for
Application Serial No: 14/337,168

Attorney Docket No: NETL.071CA1
Customer Number: 79141
Date of Electronic Notification: 02/10/2016

This is a courtesy reminder that new correspondence is available for this
application. If you have not done so already, please review the
correspondence. The official date of notification of the outgoing
correspondence will be indicated on the form PTOL-90 accompanying the
correspondence.

An email notification regarding the correspondence was sent to the following
email address(es) associated with your customer number:
jz@jzpatent.com

To view your correspondence online or update your email addresses, please
visit us anytime at https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC)
at EBC@uspto.gov or call 1-866-217-9197.
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Customer No. 79141
Attorney Docket No.: NETL.071C1

COMBINED DECLARATION AND ASSIGNMENT
FOR UTILITY OR DESIGN APPLICATION

Title of MEMORY PACKAGE WITH OPTIMIZED DRIVER LOAD AND METHOD OF
Invention | OPERATION

DECLARATION

As a below named inventor, I hereby declare that:

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

. United States application or PCT international application
number 14/337,168 filed on July 21, 2014.

The above-identified application was made or authorized to be made by me.
I believe that I am the original inventor or an original joint inventor of a claimed invention in the application.

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

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

§ 1.56.”

First Inventor (Legal Name): Hyun Lee

Signature: W Date: g%/?—;/,?,o /é

—
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Electronic Acknowledgement Receipt

EFS ID: 25085509
Application Number: 14337168
International Application Number:
Confirmation Number: 8733

Title of Invention:

MEMORY PACKAGE WITH OPTIMIZED DRIVER LOAD AND METHOD OF

OPERATION
First Named Inventor/Applicant Name: Hyun Lee
Customer Number: 79141

Filer:

Jamie Jie Zheng

Filer Authorized By:

Attorney Docket Number: NETL.071C1
Receipt Date: 02-MAR-2016
Filing Date: 21-JUL-2014
Time Stamp: 22:17:15

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ttes)/ Multl' .Pages
Number Message Digest | Part/.zip| (ifappl.)
2016-03-02_Declarati NETLO| 89632
1 Oath or Declaration filed "03-02_eclaration._ no 1
71C1.pdf
21d2c22e0bebad5fe1d21bcal384eebS25f]
bdebS
Warnings:
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The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Information:

Total Files Size (in bytes)1 89632

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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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 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.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for a.n}g other accompanying
apers. Each additional paper, such as an assignment or formal drawing, must

Customer No. 79141 Eave its own certificate of mailing or transmiss%on.

Certificate of Mailing or Transmission

i i I hereby certify that this Fee(s) Transmittal is being deposited with the United
The Law Office of Jamie Zheng’ Ph.D ESq States Postal Service with sufficient postage for first class mail in an envelope
PO Box 60573 addressed to the Mail Stop ISSUE FEE address above, or being facsimile

transmitted to the USPTO (571) 273-2885, on the date indicated below.

Palo Alto, CA 94306

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/337,168 07/21/2014 Hyun Lee NETL.071CA 8733
TITLE OF INVENTION:
| APPLN. TYPE | SMALL ENTITY | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional undiscounted $960 $0 $0 $960 05/10/2016
| EXAMINER | ART UNIT I CLASS-SUBCLASS |
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). 1 JAMIE J. ZHENG, Ph.D, Esq.

(1) the names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a 2

(] "Fee Address” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

hd

ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. 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 appropriate assignee category or categories (will not be printed on the patent) : () Individual Corporation or other private group entity (J Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number 50533 (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
da Applicant claims SMALL ENTITY status. See 37 CFR 1.27. b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

/Jamie J. Zheng/ pae March 10, 2016

Jamie J. Zheng Registration No. 51,167

Authorized Signature

Typed or printed name

This collection of information 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 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vary dependin§ 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.

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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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.

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.

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.

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.

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).

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.

A record 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)).

A record 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.

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.

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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Electronic Patent Application Fee Transmittal

Application Number: 14337168

Filing Date: 21-Jul-2014

Title of Invention:

MEMORY PACKAGE WITH OPTIMIZED DRIVER LOAD AND METHOD OF

OPERATION
First Named Inventor/Applicant Name: Hyun Lee
Filer: Jamie Jie Zheng
Attorney Docket Number: NETL.071C1
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount Sullaj-;'g(t;)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl Issue Fee 1501 1 960 960
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Description

Fee Code

Quantity

Amount

Sub-Total in
USD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

260
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Electronic Acknowledgement Receipt

EFS ID: 25159878
Application Number: 14337168
International Application Number:
Confirmation Number: 8733
Title of Invention: MEMORY PACKAGE WITH OPTIMIZED DRIVER LOAD AND METHOD OF
: OPERATION
First Named Inventor/Applicant Name: Hyun Lee
Customer Number: 79141
Filer: Jamie Jie Zheng
Filer Authorized By:
Attorney Docket Number: NETL.071C1
Receipt Date: 10-MAR-2016
Filing Date: 21-JUL-2014
Time Stamp: 14:16:20
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $960
RAM confirmation Number 504
Deposit Account
Authorized User

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

Document s . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
2016-03-01_Issue_Fee_Transmi 74753
-U5-0U1_lIssue_| ' |
1 Issue Fee Payment (PTO-85B) ttal_NETLO71C1.pdf no 2
bB6685c3e2daS6fedc64cS562c84adcfbeld|
Warnings:
Information:
30662
2 Fee Worksheet (SB06) fee-info.pdf no 2
e5e9b095b7d9f34ccH4edcS5d2eassefb219
Warnings:
Information:
Total Files Size (in bytes)1 105415

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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Raceipt date:

07/23/2015

14337168 - GAU: 2827

PTO/SB/08a/b(07-09)
Approved for use through 7/31/2012. OMB 0651-0031

US Patent & 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.

Substitute for form 1449/PTO

Complete if Known

Application Number 14/337,168
INFORMATION DISCLOSURE Fiing Date luly 21, 2014
STATEMENT BY APPLICANT First Named Inventor Hyun Lee
(Use as many sheets as necessary) Art Unit 2827
Examiner Name Unknown
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| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
14/337,168 04/19/2016 9318160 NETL.071C1 8733
79141 7590 03/30/2016

Jamie J. Zheng, Ph.D Esq.
P.O. Box 60573
Palo Alto, CA 94306

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 0 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):

Hyun Lee, Ladera Ranch, CA;
Netlist, Inc., Irvine, 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.
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