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SEMICONDUCTOR MEMORY DEVICE

CROSS-REFERENCE TO RELATED APPLICATION

This is a continuation of PCT International Application PCT/JP2010/007402 filed
on December 21, 2010, which claims priority to Japanese Patent Application No. 2010-
052722 filed on March 10, 2010. The disclosures of these applications including the
specifications, the drawings, and the claims are hereby incorporated by reference in their

entirety.

BACKGROUND

The present disclosure relates to semiconductor memory devices, and more
particularly to nonvolatile memory such as electrically erasable programmable read only
memory (EEPROM).

In EEPROM, the memory contents in memory cells can be erased and rewritten
using electric signals. In specific write operation, hot carrier injection (HCI) is used in some
cases. In such cases, the output of a first regulator is coupled to the gate of a memory cell,
and also the output of a second regulator is coupled to the gate of a voltage applying
transistor, so that the gate voltage of the memory cell is regulated while a voltage is applied
from the drain terminal of the voltage applying transistor to the drain terminal of the memory
cell. A technique like this is described in Japanese Patent Publication No. 2008-217914

(FIG. 9), for example.

SUMMARY
In the conventional circuit configuration described above, two regulators are

necessary, one for the drain voltage of the memory cell and the other for the gate voltage
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thereof, because the required output voltage ranges and precisions for these voltages are
different, and this poses a problem of increasing the circuit area.

To overcome the above problem, according to the present disclosure, the two
regulators are combined, and when the voltage applied from the drain terminal of the voltage
applying transistor to the drain terminal of the memory cell is regulated by the regulator, the
gate voltage of the memory cell is applied without intervention of a regulator.

Specifically, a first semiconductor memory device of the present disclosure is a
semiconductor memory device capable of erasing and writing memory contents in a memory
cell using an electric signal, including the memory cell, one regulator, first and second
switches, and a voltage applying transistor for applying a voltage to the memory cell,
wherein an output of the regulator is coupled to inputs of the first and second switches, an
output of the first switch is coupled to a gate of the voltage applying transistor, a voltage is
applied from a drain terminal of the voltage applying transistor to a drain terminal of the
memory cell, and an output of the second switch is coupled to a gate of the memory cell for
application of a voltage.

A second semiconductor memory device of the present disclosure is a
semiconductor memory device capable of erasing and writing memory contents in a memory
cell using an electric signal, including the memory cell, one regulator, second and third
switches, and a voltage applying transistor, wherein an output of the regulator is coupled to an
input of the second switch and a gate of the voltage applying transistor, a voltage is applied
from a drain terminal of the voltage applying transistor to a drain terminal of the memory cell
via the third switch, and an output of the second switch is coupled to a gate of the memory
cell for application of a voltage.

A third semiconductor memory device of the present disclosure is the first

semiconductor memory device, wherein an output of a fourth switch is coupled to the output
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of the second switch, and a voltage different from the output of the regulator is applied to the
gate of the memory cell.

A fourth semiconductor memory device of the present disclosure is the second
semiconductor memory device, wherein an output of a fourth switch is coupled to the output
of the second switch, and a voltage different from the output of the regulator is applied to the
gate of the memory cell.

A fifth semiconductor memory device of the present disclosure is the third
semiconductor memory device, wherein, in a first operation mode, the first and fourth
switches are turned on, allowing the output voltage of the regulator to be applied to the drain
terminal of the memory cell and the voltage different from the output of the regulator to be
applied to the gate of the memory cell, and in a second operation mode, the second switch is
turned on, allowing the output voltage of the regulator to be applied to the gate of the memory
cell.

A sixth semiconductor memory device of the present disclosure is the fourth
semiconductor memory device, wherein, in a first operation mode, the third and fourth
switches are turned on, allowing the output voltage of the regulator to be applied to the drain
terminal of the memory cell and the voltage different from the output of the regulator to be
applied to the gate of the memory cell, and in a second operation mode, the second switch is
turned on, allowing the output voltage of the regulator to be applied to the gate of the memory
cell.

A seventh semiconductor memory device of the present disclosure is the first or
third semiconductor memory device, further including fifth and sixth switches, a grounding
transistor, a sense amplifier, and a voltage generator circuit, wherein an input of the fifth
switch is coupled between the drain terminal of the voltage applying transistor and the drain

terminal of the memory cell, and an input of the sense amplifier is coupled to an output of the
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fifth switch, a source terminal of the memory cell is grounded via the grounding transistor, an
output of the sixth switch is coupled between the source terminal of the memory cell and the
grounding transistor, and an output of the voltage generator circuit is coupled to an input of
the sixth switch.

An eighth semiconductor memory device of the present disclosure is the second or
fourth semiconductor memory device, further including fifth and sixth switches, a grounding
transistor, a sense amplifier, and a voltage generator circuit, wherein an input of the fifth
switch is coupled between the third switch and the drain terminal of the memory cell, and an
input of the sense amplifier is coupled to an output of the fifth switch, a source terminal of the
memory cell is grounded via the grounding transistor, an output of the sixth switch is coupled
between the source terminal of the memory cell and the grounding transistor, and an output of
the voltage generator circuit is coupled to an input of the sixth switch.

A ninth semiconductor memory device of the present disclosure is the first or third
semiconductor memory device, further including fifth and sixth switches, a grounding
transistor, a sense amplifier, and a voltage generator circuit, wherein an output of the fifth
switch is coupled between the drain terminal of the voltage applying transistor and the drain
terminal of the memory cell, and an output of the voltage generator circuit is coupled to an
input of the fifth switch, a source terminal of the memory cell is grounded via the grounding
transistor, an input of the sixth switch is coupled between the source terminal of the memory
cell and the grounding transistor, and an input of the sense amplifier is coupled to an output of
the sixth switch.

A tenth semiconductor memory device of the present disclosure is the second or
fourth semiconductor memory device, further including fifth and sixth switches, a grounding
transistor, a sense amplifier, and a voltage generator circuit, wherein an output of the fifth

switch is coupled between the third switch and the drain terminal of the memory cell, and an
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output of the voltage generator circuit is coupled to an input of the fifth switch, a source
terminal of the memory cell is grounded via the grounding transistor, an input of the sixth
switch i1s coupled between the source terminal of the memory cell and the grounding
transistor, and an input of the sense amplifier is coupled to an output of the sixth switch.

An eleventh semiconductor memory device of the present disclosure is the first or
third semiconductor memory device, further including a fifth switch, a sense amplifier, and a
voltage generator circuit, wherein an output of the fifth switch is coupled between the drain
terminal of the voltage applying transistor and the drain terminal of the memory cell, and an
output of the voltage generator circuit and an input of the sense amplifier are coupled to an
input of the fifth switch, and a source terminal of the memory cell is grounded.

A twelfth semiconductor memory device of the present disclosure is the second or
fourth semiconductor memory device, further including a fifth switch, a sense amplifier, and a
voltage generator circuit, wherein an output of the fifth switch is coupled between the third
switch and the drain terminal of the memory cell, and an output of the voltage generator
circuit and an input of the sense amplifier are coupled to an input of the fifth switch, and a
source terminal of the memory cell is grounded.

A thirteenth semiconductor memory device of the present disclosure is the seventh
semiconductor memory device, wherein in a first operation mode, the first and fourth
switches and the grounding transistor are turned on, allowing the output voltage of the
regulator to be applied to the drain terminal of the memory cell, the voltage different from the
output of the regulator to be applied to the gate of the memory cell, and a source of the
memory cell to be grounded, and in a second operation mode, the second, fifth, and sixth
switches are turned on, allowing the input of the sense amplifier to be coupled to the drain
terminal of the memory cell, the output voltage of the regulator to be applied to the gate of the

memory cell, and the output voltage of the voltage generator circuit to be applied to the
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source of the memory cell.

A fourteenth semiconductor memory device of the present disclosure is the eighth
semiconductor memory device, wherein in a first operation mode, the third and fourth
switches and the grounding transistor are turned on, allowing the output voltage of the
regulator to be applied to the drain terminal of the memory cell, the voltage different from the
output of the regulator to be applied to the gate of the memory cell, and a source of the
memory cell to be grounded, and in a second operation mode, the second, fifth, and sixth
switches are turned on, allowing the input of the sense amplifier to be coupled to the drain
terminal of the memory cell, the output voltage of the regulator to be applied to the gate of the
memory cell, and the output voltage of the voltage generator circuit to be applied to the
source of the memory cell.

A fifteenth semiconductor memory device of the present disclosure is the ninth
semiconductor memory device, wherein in a first operation mode, the first and fourth
switches and the grounding transistor are turned on, allowing the output voltage of the
regulator to be applied to the drain terminal of the memory cell, the voltage different from the
output of the regulator to be applied to the gate of the memory cell, and the source of the
memory cell to be grounded, and in a second operation mode, the second, fifth, and sixth
switches are turned on, allowing the output voltage of the voltage generator circuit to be
applied to the drain terminal of the memory cell, the output voltage of the regulator to be
applied to the gate of the memory cell, and the input of the sense amplifier to be coupled to
the source terminal of the memory cell.

A sixteenth semiconductor memory device of the present disclosure is the tenth
semiconductor memory device, wherein in a first operation mode, the third and fourth
switches and the grounding transistor are turned on, allowing the output voltage of the

regulator to be applied to the drain terminal of the memory cell, the voltage different from the
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output of the regulator to be applied to the gate of the memory cell, and the source of the
memory cell to be grounded, and in a second operation mode, the second, fifth, and sixth
switches are turned on, allowing the output voltage of the voltage generator circuit to be
applied to the drain terminal of the memory cell, the output voltage of the regulator to be
applied to the gate of the memory cell, and the input of the sense amplifier to be coupled to
the source terminal of the memory cell.

A seventeenth semiconductor memory device of the present disclosure is the
eleventh semiconductor memory device, wherein in a first operation mode, the first and fourth
switches and the grounding transistor are turned on, allowing the output voltage of the
regulator to be applied to the drain terminal of the memory cell, the voltage different from the
output of the regulator to be applied to the gate of the memory cell, and the source of the
memory cell to be grounded, and in a second operation mode, the second and fifth switches
are turned on, allowing the output voltage of the voltage generator circuit to be applied to the
drain terminal of the memory cell, as well as the input of the sense amplifier to be coupled to
the drain terminal of the memory cell, and the output voltage of the regulator to be applied to
the gate of the memory cell.

An eighteenth semiconductor memory device of the present disclosure is the twelfth
semiconductor memory device, wherein in a first operation mode, the third and fourth
switches and the grounding transistor are turned on, allowing the output voltage of the
regulator to be applied to the drain terminal of the memory cell, the voltage different from the
output of the regulator to be applied to the gate of the memory cell, and the source of the
memory cell to be grounded, and in a second operation mode, the second and fifth switches
are turned on, allowing the output voltage of the voltage generator circuit to be applied to the
drain terminal of the memory cell, as well as the input of the sense amplifier to be coupled to

the drain terminal of the memory cell, and the output voltage of the regulator to be applied to

7 P602416

SK hynix Ex. 1002, Page 63 of 145



10

15

20

25

the gate of the memory cell.

Preferably, the first operation mode represents write into the memory cell, and the
second operation mode represents read of memory cell information.

Preferably, the voltage different from the output of the regulator is an output voltage
of a booster circuit.

Preferably, an output of a booster circuit is coupled to a source terminal of the
voltage applying transistor.

As described above, according to the present disclosure, in the first mode (e.g.,
during write operation), while a voltage that has not been regulated is directly applied to the
gate of the memory cell, the output of the regulator is supplied to the gate of the voltage
applying transistor, to control the voltage applied to the drain side of the memory cell with the
output voltage of the regulator. In the second mode (e.g., during read operation), the output
of the regulator is supplied to the gate of the memory cell, to control the gate voltage of the
memory cell.

Therefore, since the gate voltage of the memory cell is a voltage applied without
intervention of a regulator in the first mode, the regulator for application of the drain voltage
of the memory cell used in the first mode and the regulator for the gate voltage of the memory
cell used in the second mode can be combined as one regulator. Thus, a small-area
semiconductor memory device can be provided.

As described above, according to the present disclosure, one regulator can serve as
the regulator for the drain voltage of the memory cell used in the first mode and the regulator
for the gate voltage of the memory cell used in the second mode, so that a small-area

semiconductor memory device can be provided.

BRIEF DESCRIPTION OF THE DRAWINGS
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FIG. 1 is a block diagram of a semiconductor memory device of the first
embodiment of the present disclosure.

FIG. 2 is a circuit diagram showing a relevant part of the semiconductor memory
device of the first embodiment.

FIG 3 is a view showing a specific configuration of a regulator of the
semiconductor device of the first embodiment.

FIG. 4 is a view showing a configuration of a relevant part of a semiconductor
memory device of the second embodiment of the present disclosure.

FIG. 5 is a view showing a configuration of a relevant part of a semiconductor
memory device of the third embodiment of the present disclosure.

FIG. 6 is a view showing a configuration of a relevant part of a semiconductor
memory device of the fourth embodiment of the present disclosure.

FIG. 7 is a view showing a configuration of a relevant part of a semiconductor

memory device of the fifth embodiment of the present disclosure.

DETAILED DESCRIPTION

Embodiments of the present disclosure will be described hereinafter.

(First Embodiment)

FIG. 1 1s a block diagram of a semiconductor memory device of the first
embodiment of the present disclosure. As shown in FIG. 1, the semiconductor memory
device 100, which 1s a semiconductor memory device capable of erasing and writing memory
contents in memory cells using electric signals, includes a memory cell array 101, a row
decoder 102, a column decoder 103, a write/read circuit 104, and a power supply circuit 105.

The memory cell array 101 has a plurality of electrically rewritable memory cells

placed at intersections of bit lines and word lines. Such memory cells are arranged in a

9 P602416

SK hynix Ex. 1002, Page 65 of 145



10

15

20

25

matrix.

The power supply circuit 105 supplies voltages to the row decoder 102, the column
decoder 103, and the write/read circuit 104.

The row decoder 102 applies a voltage supplied from the power supply circuit 105
to selected memory cells. The column decoder 103 applies a voltage supplied from the
write/read circuit 104 to selected memory cells. The column decoder 103 also outputs
information in memory cells to the write/read circuit 104 during read operation. The
write/read circuit 104 outputs the voltage supplied from the power supply circuit 105 to the
column decoder 103, and also has a function of determining the state of memory cells based
on the memory cell information received from the column decoder 103 during read operation.

FIG. 2 is a circuit diagram showing part of the semiconductor memory device 100
of FIG. 1. Although a plurality of memory cells 207 are arranged in the memory cell array
101 and a plurality of selective transistors 206 are arranged in the column decoder 103, only
part of them are shown in FIG. 2. RI and R2 respectively denote a parasitic resistance
between the memory cell 207 and the selective transistor 206 and a parasitic resistance
between the selective transistor 206 and a voltage applying transistor 205 of the write/read
circuit 104, The drain terminal of the voltage applying transistor 205 is coupled to an output
voltage VPP2 of a booster circuit 208 of the power supply circuit 105, and the source terminal
of the memory cell 207 is coupled to the ground potential via a switch (not shown).

In the power supply circuit 105, a regulator 201 is coupled to an output voltage
VPP1 of the booster circuit 208, and the output of the regulator 201 is coupled to the inputs of
a first switch 202 and a second switch 203. The output of the first switch 202 1s coupled to
the gate of the voltage applying transistor 205 that applies a voltage to the drain side of the
memory cell 207. By regulating this gate voltage, the voltage applied to the drain side of the

memory cell 207 can be controlled. Likewise, the output of the second switch 203 is
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coupled to the gate of the memory cell 207 via the row decoder 102. By regulating this gate
voltage, the voltage applied to the gate of the memory cell 207 can be controlled. Also, a
voltage Vprg output from the booster circuit 208 can be applied to the gate of the memory cell
207 via a fourth switch 204 the output of which is coupled to the output of the second switch
203.

No limitation is posed on the magnitude relations among the output voltages VPP1,
VPP2, and Vprg of the booster circuit 208, and appropriate voltages are set according to the
characteristics of the memory cell 207. Alternatively, the output voltages VPP1, VPP2, and
Vprg of the booster circuit 208 may be supplied from outside directly. Also, a plurality of
booster circuits 208 may be provided.

Next, the operation in this embodiment will be described specifically. In the first
mode, the fourth switch 204 is turned on, allowing the voltage Vprg to be applied to the gate
of the memory cell 207 via the row decoder 102.  Also, the first switch 202 is turned on and
the second switch 203 is turned off, whereby an output voltage Vreg of the regulator 201 is
coupled to the gate of the voltage applying transistor 205, and a voltage obtained by
controlling the boosted voltage VPP2 with the output voltage Vreg of the regulator 201 is
applied to the drain side of the memory cell 207 via the parasitic resistances R1 and R2 and
the selective transistor 206.

In the second mode, the first switch 202 is turned off, the second switch 203 is
turned on, and the fourth switch 204 is turned off, allowing the output voltage Vreg of the
regulator 201 to be applied to the gate of the memory cell 207 via the row decoder 102.

The first mode represents write operation, and the second mode represents read
operation.

FIG. 3 shows a specific configuration of the regulator 201. Referring to FIG. 3, a

reference voltage VREF is applied to one of the input terminals of an operational amplifier
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220, and resistance elements R5 and R6 are coupled to the other input terminal. The output
of the operational amplifier 220 drives the gate of an output transistor 221, to allow output of
the voltage Vreg.

(Second Embodiment)

Next, the second embodiment of the present disclosure will be described.

FIG. 4 is a circuit diagram showing the second embodiment. The configuration of
the second embodiment is different from that of the first embodiment in that the output
voltage Vreg of the regulator 201 is directly applied to the voltage applying transistor 205 and
that the voltage on the drain side of the memory cell 207 is controlled with a third switch 209.
The other configuration is the same as that of the first embodiment.

The operation in this embodiment will be described specifically. In the first mode,
the third switch 209 is turned on, the fourth switch 204 is turned on, and the second switch
203 is turned off, whereby the voltage Vprg is applied to the gate of the memory cell 207 via
the row decoder 102, the output voltage Vreg of the regulator 201 is coupled to only the gate
of the voltage applying transistor 205, and a voltage obtained by controlling the boosted
voltage VPP2 with the output voltage Vreg of the regulator 201 is applied to the drain side of
the memory cell 207 via the parasitic resistances R1 and R2 and the selective transistor 206,

In the second mode, the third switch 209 is turned off, the second switch 203 is
turned on, and the fourth switch 204 is turned off, allowing the output voltage Vreg of the
regulator 201 to be applied to the gate of the memory cell 207 via the row decoder 102.

The first mode represents write operation, and the second mode represents read
operation.

(Third Embodiment)

FIG. 5 is a circuit diagram showing the third embodiment.

Although a plurality of memory cells 207 are arranged in the memory cell array 101
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and a plurality of selective transistors 206 are arranged in the column decoder 103, only part
of them are shown in FIG. 5. RI1, R2, R3, and R4 denote parasitic resistances between the
selective transistors 206 related to the memory cell 207. The drain side of the memory cell
207 1s coupled to the write/read circuit 104 via the parasitic resistances R1 and R2 and the
selective transistor 206. In the write/read circuit 104, whether to be applied with a voltage
via the voltage applying transistor 205 or to be coupled to a sense amplifier 211 via a fifth
switch 210 is selectable. Likewise, the source side of the memory cell 207 is coupled to the
write/read circuit 104 via the parasitic resistances R3 and R4 and the selective transistor 206.
In the write/read circuit 104, whether to be coupled to the ground potential via a grounding
transistor 214 or to be applied with a voltage Vread generated by a voltage generator circuit
213 via a sixth switch 212 is selectable.

The output of the regulator 201 coupled to the output voltage VPP1 of the booster
circuit 208 is coupled to the inputs of the first and second switches 202 and 203. The output
of the first switch 202 is coupled to the gate of the voltage applying transistor 205 that applies
a voltage to the drain side of the memory cell 207. By regulating this gate voltage, the
voltage to be applied to the drain side of the memory cell 207 can be controlled. Likewise,
the output of the second switch 203 is coupled to the gate of the memory cell 207 via the row
decoder 102. By regulating this gate voltage, the voltage to be applied to the gate of the
memory cell 207 can be controlled. Also, the voltage Vprg output from the booster circuit
208 can be applied to the gate of the memory cell 207 via the fourth switch 204 the output of
which is coupled to the output of the second switch 203.

No limitation is posed on the magnitude relations among the output voltages VPP1,
VPP2, and Vprg of the booster circuit 208. Appropriate voltage values are set for these
voltages according to the characteristics of the memory cell 207. Alternatively, the out

voltages VPP1, VPP2, and Vprg of the booster circuit 208 may be supplied from outside
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directly.  Also, a plurality of booster circuits 208 may be provided.

Next, the operation in this embodiment will be described specifically. In the first
mode, the fourth switch 204 is turned on, the first switch 202 is turned on, the second switch
203 is turned off, the fifth switch 210 is turned off, the sixth switch 212 is turned off, and the
grounding transistor 214 is turned on, allowing the voltage Vprg to be applied to the gate of
the memory cell 207 via the row decoder 102.  Also, the output voltage Vreg of the regulator
201 is applied to the gate of the voltage applying transistor 205, and a voltage obtained by
controlling the boosted voltage VPP2 with the output voltage Vreg of the regulator 201 is
applied to the drain side of the memory cell 207 via the parasitic resistances R1 and R2 and
the selective transistor 206. The source side of the memory cell 207 is coupled to the ground
potential.

In the second mode, the first switch 202 is turned off, the second switch 203 is
turned on, the fourth switch 204 is turned off, the fifth switch 210 is turned on, the sixth
switch 212 is turned on, and the grounding transistor 214 is turned off, allowing the output
voltage Vreg of the regulator 201 to be applied to the gate of the memory cell 207 via the row
decoder 102.  Also, with the voltage applying transistor 205 being off, the drain side of the
memory cell 207 is coupled to the sense amplifier 211 via the parasitic resistances R1 and R2
and the selective transistor 206. Moreover, the voltage Vread generated by the voltage
generator circuit 213 1s supplied to the source side of the memory cell 207 via the parasitic
resistances R3 and R4 and the selective transistor 206.

The first mode represents write operation, and the second mode represents read
operation.

(Fourth Embodiment)

FIG. 6 shows the fourth embodiment of the present disclosure.

The configuration of the fourth embodiment is different from that of the third
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embodiment in that the voltage generator circuit 213 is coupled to the input of the fifth switch
210 and that the sense amplifier 211 is coupled to the input of the sixth switch 212. The
other configuration is the same as that of the third embodiment.

This embodiment is advantageous for a device operated by switching bias
conditions for the memory cells 207 from one to another during read operation, such as
storing two units of information in one memory cell 207.

Note that the third and fourth embodiments can also be implemented using the
configuration of the second embodiment using the third switch 209.

(Fifth Embodiment)

FIG. 7 shows the fifth embodiment of the present disclosure.

Referring to FIG. 7, the output of a fifth switch 215 is coupled to the drain terminal
of the voltage applying transistor 205, and the input of the fifth switch 215 is coupled to a
circuit block 216 having a voltage generator circuit and a sense amplifier. The other
configuration is the same as that of the first embodiment shown in FIG. 2.

The operation in this embodiment will be described specifically. In the first mode,
the fourth switch 204 is turned on, the first switch 202 is turned on, the second switch 203 is
turned off, and the fifth switch 215 is turned off, allowing the voltage Vprg to be applied to
the gate of the memory cell 207 via the row decoder 102.  Also, the output voltage Vreg of
the regulator 201 is coupled to the gate of the voltage applying transistor 205, and a voltage
obtained by controlling the boosted voltage VPP2 with the output voltage Vreg of the
regulator 201 is applied to the drain side of the memory cell 207 via the parasitic resistances
R1 and R2 and the selective transistor 206.

In the second mode, the first switch 202 is turned off, the second switch 203 is
turned on, the fourth switch 204 is turned off, and the fifth switch 215 is turned on, allowing

the output voltage Vreg of the regulator 201 to be applied to the gate of the memory cell 207
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via the row decoder 102. Also, the voltage Vread generated by the voltage generator circuit
in the circuit block 216 is supplied to the source side of the memory cell 207 via the parasitic
resistances R1 and R2 and the selective transistor 206. The sense amplifier in the circuit
block 216 determines the state of the memory cell 207 from a difference in the current
flowing at this time.

The first mode represents write operation, and the second mode represents read
operation.

As described above, according to the present disclosure, one regulator can be used
as both the regulator for the drain voltage of the memory cell used in the first mode and the
regulator for the gate voltage of the memory cell used in the second mode. Therefore, the
present disclosure is useful as a small-area semiconductor memory device, and is applicable

to microcomputers having such semiconductor memory devices.
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CLAIMS

What is claimed is:

L. A semiconductor memory device capable of erasing and writing memory
contents in a memory cell using an electric signal, comprising;

the memory cell, one regulator, first and second switches, and a voltage applying
transistor for applying a voltage to the memory cell,
wherein

an output of the regulator is coupled to inputs of the first and second switches,

an output of the first switch is coupled to a gate of the voltage applying transistor,

a voltage 1s applied from a drain terminal of the voltage applying transistor to a
drain terminal of the memory cell, and

an output of the second switch is coupled to a gate of the memory cell for

application of a voltage.

2. A semiconductor memory device capable of erasing and writing memory
contents in a memory cell using an electric sighal, comprising:

the memory cell, one regulator, second and third switches, and a voltage applying
transistor,
wherein

an output of the regulator is coupled to an input of the second switch and a gate of
the voltage applying transistor,

a voltage 1s applied from a drain terminal of the voltage applying transistor to a
drain terminal of the memory cell via the third switch, and

an output of the second switch is coupled to a gate of the memory cell for

application of a voltage.
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3. The semiconductor memory device of claim 1, wherein
an output of a fourth switch is coupled to the output of the second switch, and
a voltage different from the output of the regulator is applied to the gate of the

memory cell.

4 The semiconductor memory device of claim 2, wherein
an output of a fourth switch is coupled to the output of the second switch, and
a voltage different from the output of the regulator is applied to the gate of the

memory cell.

5. The semiconductor memory device of claim 3, wherein

in a first operation mode, the first and fourth switches are turned on, allowing the
output voltage of the regulator to be applied to the drain terminal of the memory cell and the
voltage different from the output of the regulator to be applied to the gate of the memory cell,
and

in a second operation mode, the second switch is turned on, allowing the output

voltage of the regulator to be applied to the gate of the memory cell.

6. The semiconductor memory device of claim 4, wherein

in a first operation mode, the third and fourth switches are turned on, allowing the
output voltage of the regulator to be applied to the drain terminal of the memory cell and the
voltage different from the output of the regulator to be applied to the gate of the memory cell,
and

in a second operation mode, the second switch is turned on, allowing the output
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voltage of the regulator to be applied to the gate of the memory cell.

7. The semiconductor memory device of claim 1, further comprising:

fifth and sixth switches, a grounding transistor, a sense amplifier, and a voltage
generator circuit,
wherein

an input of the fifth switch is coupled between the drain terminal of the voltage
applying transistor and the drain terminal of the memory cell, and an input of the sense
amplifier is coupled to an output of the fifth switch,

a source terminal of the memory cell is grounded via the grounding transistor,

an output of the sixth switch is coupled between the source terminal of the memory
cell and the grounding transistor, and

an output of the voltage generator circuit is coupled to an input of the sixth switch.

8. The semiconductor memory device of claim 2, further comprising:

fifth and sixth switches, a grounding transistor, a sense amplifier, and a voltage
generator circuit,
wherein

an input of the fifth switch is coupled between the third switch and the drain
terminal of the memory cell, and an input of the sense amplifier is coupled to an output of the
fifth switch,

a source terminal of the memory cell is grounded via the grounding transistor,

an output of the sixth switch is coupled between the source terminal of the memory
cell and the grounding transistor, and

an output of the voltage generator circuit is coupled to an input of the sixth switch.
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9. The semiconductor memory device of claim 1, further comprising:

fifth and sixth switches, a grounding transistor, a sense amplifier, and a voltage
generator circuit,
wherein

an output of the fifth switch is coupled between the drain terminal of the voltage
applying transistor and the drain terminal of the memory cell, and an output of the voltage
generator circuit is coupled to an input of the fifth switch,

a source terminal of the memory cell is grounded via the grounding transistor,

an input of the sixth switch is coupled between the source terminal of the memory
cell and the grounding transistor, and

an input of the sense amplifier is coupled to an output of the sixth switch.

10. The semiconductor memory device of claim 2, further comprising:

fifth and sixth switches, a grounding transistor, a sense amplifier, and a voltage
generator circuit,
wherein

an output of the fifth switch is coupled between the third switch and the drain
terminal of the memory cell, and an output of the voltage generator circuit is coupled to an
input of the fifth switch,

a source terminal of the memory cell is grounded via the grounding transistor,

an input of the sixth switch is coupled between the source terminal of the memory
cell and the grounding transistor, and

an input of the sense amplifier is coupled to an output of the sixth switch.
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11. The semiconductor memory device of claim 1, further comprising:

a fifth switch, a sense amplifier, and a voltage generator circuit,
wherein

an output of the fifth switch is coupled between the drain terminal of the voltage
applying transistor and the drain terminal of the memory cell, and an output of the voltage

generator circuit and an input of the sense amplifier are coupled to an input of the fifth switch,

and
a source terminal of the memory cell is grounded.
12. The semiconductor memory device of claim 2, further comprising:
a fifth switch, a sense amplifier, and a voltage generator circuit,

wherein

an output of the fifth switch is coupled between the third switch and the drain
terminal of the memory cell, and an output of the voltage generator circuit and an input of the
sense amplifier are coupled to an input of the fifth switch, and

a source terminal of the memory cell is grounded.

13. The semiconductor memory device of claim 7, wherein

in a first operation mode, the first and fourth switches and the grounding transistor
are turned on, allowing the output voltage of the regulator to be applied to the drain terminal
of the memory cell, the voltage different from the output of the regulator to be applied to the
gate of the memory cell, and a source of the memory cell to be grounded, and

in a second operation mode, the second, fifth, and sixth switches are turned on,
allowing the input of the sense amplifier to be coupled to the drain terminal of the memory

cell, the output voltage of the regulator to be applied to the gate of the memory cell, and the
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output voltage of the voltage generator circuit to be applied to the source of the memory cell.

14. The semiconductor memory device of claim 8, wherein

in a first operation mode, the third and fourth switches and the grounding transistor
are turned on, allowing the output voltage of the regulator to be applied to the drain terminal
of the memory cell, the voltage different from the output of the regulator to be applied to the
gate of the memory cell, and a source of the memory cell to be grounded, and

in a second operation mode, the second, fifth, and sixth switches are turned on,
allowing the input of the sense amplifier to be coupled to the drain terminal of the memory
cell, the output voltage of the regulator to be applied to the gate of the memory cell, and the

output voltage of the voltage generator circuit to be applied to the source of the memory cell.

15. The semiconductor memory device of claim 9, wherein

in a first operation mode, the first and fourth switches and the grounding transistor
are turned on, allowing the output voltage of the regulator to be applied to the drain terminal
of the memory cell, the voltage different from the output of the regulator to be applied to the
gate of the memory cell, and the source of the memory cell to be grounded, and

in a second operation mode, the second, fifth, and sixth switches are turned on,
allowing the output voltage of the voltage generator circuit to be applied to the drain terminal
of the memory cell, the output voltage of the regulator to be applied to the gate of the memory
cell, and the input of the sense amplifier to be coupled to the source terminal of the memory

cell.

16. The semiconductor memory device of claim 10, wherein

in a first operation mode, the third and fourth switches and the grounding transistor
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are turned on, allowing the output voltage of the regulator to be applied to the drain terminal
of the memory cell, the voltage different from the output of the regulator to be applied to the
gate of the memory cell, and the source of the memory cell to be grounded, and

in a second operation mode, the second, fifth, and sixth switches are turned on,
allowing the output voltage of the voltage generator circuit to be applied to the drain terminal
of the memory cell, the output voltage of the regulator to be applied to the gate of the memory
cell, and the input of the sense amplifier to be coupled to the source terminal of the memory

cell.

17. The semiconductor memory device of claim 11, wherein

in a first operation mode, the first and fourth switches and the grounding transistor
are turned on, allowing the output voltage of the regulator to be applied to the drain terminal
of the memory cell, the voltage different from the output of the regulator to be applied to the
gate of the memory cell, and the source of the memory cell to be grounded, and

in a second operation mode, the second and fifth switches are turned on, allowing
the output voltage of the voltage generator circuit to be applied to the drain terminal of the
memory cell, as well as the input of the sense amplifier to be coupled to the drain terminal of
the memory cell, and the output voltage of the regulator to be applied to the gate of the

memory cell.

18. The semiconductor memory device of claim 12, wherein

in a first operation mode, the third and fourth switches and the grounding transistor
are turned on, allowing the output voltage of the regulator to be applied to the drain terminal
of the memory cell, the voltage different from the output of the regulator to be applied to the

gate of the memory cell, and the source of the memory cell to be grounded, and
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in a second operation mode, the second and fifth switches are turned on, allowing
the output voltage of the voltage generator circuit to be applied to the drain terminal of the
memory cell, as well as the input of the sense amplifier to be coupled to the drain terminal of
the memory cell, and the output voltage of the regulator to be applied to the gate of the

memory cell.

19. The semiconductor memory device of claim 5, wherein
the first operation mode represents write into the memory cell, and the second

operation mode represents read of memory cell information.

20. The semiconductor memory device of claim 3, wherein
the voltage different from the output of the regulator is an output voltage of a

booster circuit.

21. The semiconductor memory device of claim 1, wherein
an output of a booster circuit is coupled to a source terminal of the voltage applying

transistor.
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ABSTRACT

In a semiconductor memory device, the output of a regulator is coupled to the
inputs of first and second switches, the output of the first switch is coupled to a path for
supplying the drain voltage of a memory cell in the first mode, and the output of the second
switch is coupled to a path for supplying the gate voltage of the memory cell in the second
mode. A fourth switch is placed in parallel with the second switch: the output of the fourth
switch is coupled to the output of the second switch, to supply the gate voltage of the memory
cell in the first mode. Thus, one regulator is used as both the regulator for the drain voltage

of the memory cell and the regulator for the gate voltage of the memory cell.
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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
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/591,766 08/22/2012 Reiji MOCHIDA 085393-0824
CONFIRMATION NO. 2466
53080 PUBLICATION NOTICE
MCDERMOTT WILL & EMERY LLP
The McDermott Building IR LA T AN

500 North Capitol Street, N.W.
WASHINGTON, DC 20001

Title:SEMICONDUCTOR MEMORY DEVICE

Publication No.US-2012-0314515-A1
Publication Date:12/13/2012

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's 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

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
53080 7590 09/17/2013
McDermott Will and Emery LLP HOANG, HUAN
The McDermott Building
500 North Capitol Street, N.W. | ART UNIT PAPER NUMBER |
WASHINGTON, DC 20001 2827
DATE MAILED: 09/17/2013
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. |  CONFIRMATION NO.
13/591,766 08/22/2012 Reiji MOCHIDA 085393-0824 2466

TITLE OF INVENTION: SEMICONDUCTOR MEMORY DEVICE

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

nonprovisional UNDISCOUNTED $1780 $300 $0 $2080 12/17/2013

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 4
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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

or Fax

Commlssmner for Patents
P.O.Box 1

Alexandria, Virginia 22313-1450
(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
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated 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

malntenance 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 any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

53080 , 7590 09/17/2013 I hereby certify that this Fee(s) Transmittal is being deposited with the United
McDermott Will and Emery LLP S(tiz(lites P(ZiStal Sﬂf;rvwe vlvnh sufficient postage (i(i)r first l():lass mallbln an anelo;{e
11e addressed to the Mail Stop ISSUE FEE address above, or being facsimile
The McDermot.t Blnldmg transmitted to the USPTO (571) 273-2885, on the date indicated below.
500 North Capitol Street, N.W. —
WASHINGTON, DC 20001 Oepositors name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
13/591,766 08/22/2012 Reiji MOCHIDA 085393-0824 2466
TITLE OF INVENTION: SEMICONDUCTOR MEMORY DEVICE
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $1780 $300 $0 $2080 12/17/2013
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
HOANG, HUAN 2827 365-189090

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

| Chan%e of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

[ "Eee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

(1) the names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) the name of a single firm (having as a member a
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

2. For printing on the patent front page, list

1

2

3. 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.

(B) RESIDENCE: (CITY and STATE OR COUNTRY)

(A) NAME OF ASSIGNEE

Please check the appropriate assignee category or categories (will not be printed on the patent) :

[ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ A check is enclosed.
| Payment by credit card. Form PTO-2038 is attached.

(1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

[ Issue Fee
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

PTOL-85 (Rev. 02/11)

Page 2 of 4
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5. Change in Entity Status (from status indicated above)

d Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see form 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: 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.

Authorized Signature Date

Typed or printed name Registration No.

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 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 toalt'f}lle Cﬁief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandgria, 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.

Page 3 of 4
PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033  U.S. Skbthyaiixddin: bO02,UBager 11 1vief 1 45 COMMERCE



UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
13/591,766 08/22/2012 Reiji MOCHIDA 085393-0824 2466
| EXAMINER |
53080 7590 09/17/2013
McDermott Will and Emery LLP HOANG, HUAN
The McDermott Building
500 North Capitol Street, N.W. | ART UNIT PAPER NUMBER |
WASHINGTON, DC 20001 2827

DATE MAILED: 09/17/2013

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is O day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 0 day(s).

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 Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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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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Application No. Applicant(s)
13/591,766 MOCHIDA ET AL.
: I H i i AlA (First Inventor to
Notice of Allowability E’L‘J“}\"&"%ANG 2;‘2;’"" File) Status
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 ALLOWARBILITY 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. [0 This communication is responsive to

OA 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 1-21. 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:/fwww.uselo.gov/patents/init_events/pph/index.isp or send an inquiry to PPHieedback@usplo.qov .

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

a)X Al b)[JSome *c)[] None of the:
1. X 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.

O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

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

2. { Information Disclosure Statements (PTO/SB/08), 6. [X] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 08/22/1

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 20130909
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Application/Control Number: 13/591,766 Page 2
Art Unit: 2827

REASONS FOR ALLOWANCE

1. The following is an examiner’s statement of reasons for allowance:

Regarding claim 1: The prior art made of record and considered pertinent to the
applicant's disclosure does not teach the claimed limitation “wherein an output of the
regulator is coupled to inputs of the first and second switches, an output of the first
switch is coupled to a gate of the voltage applying transistor, a voltage is applied from a
drain terminal of the voltage applying transistor to a drain terminal of the memory cell,
and an output of the second switch is coupled to a gate of the memory cell for
application of a voltage” in combination with the other limitations thereof as is recited in
the claim. Claims 3, 5,7, 9, 11, 13, 15, 17 and 19-21 depend on claim 1.

Regarding claim 2: The prior art made of record and considered pertinent to the
applicant's disclosure does not teach the claimed limitation of “wherein an output of the
regulator is coupled to an input of the second switch and a gate of the voltage applying
transistor, a voltage is applied from a drain terminal of the voltage applying transistor to
a drain terminal of the memory cell via the third switch, and an output of the second
switch is coupled to a gate of the memory cell for application of a voltage” in
combination with the other limitations thereof as is recited in the claim. Claims 4, 6, 8,
10, 12, 14, 16 and 18 depend on claim 2.

Therefore, the application is in condition for allowance.

Any comments considered necessary by applicant must be submitted no later

than the payment of the issue fee and, to avoid processing delays, should preferably
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Application/Control Number: 13/591,766 Page 3
Art Unit: 2827

accompany the issue fee. Such submissions should be clearly labeled “Comments on
Statement of Reasons for Allowance.”

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.

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
Reexamination
. . 13/591,766 MOCHIDA ET AL.
Notice of References Cited . .
Examiner Art Unit
HUAN HOANG 2827 Page 1 of 1
U.S. PATENT DOCUMENTS
* cOumr[y)ﬁéﬁiTm'ﬂimfé Code Mmtiitsyy Name Classification
* A | US-7,428,170 09-2008 Lee, Doo-Sub 365/185.19
B | US-
c | US-
D | US-
E | US-
F | US-
G | US-
H | US-
I uUs-
J | US-
K | US-
L | US-
M | US-
FOREIGN PATENT DOCUMENTS
* Countsaﬂz%:tm’\ézrggg Code MMIZ??(t\((aYY Country Name Classification
N
O
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
U
\
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. 20130909
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EAST Search History

EAST Search History

EAST Search History (Prior Art)
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Ref {iHits Search Query DBs Default iiPlurals jiTime
# Operator Stamp
S1 #187015 ij(memory or stor$4) and (cell or US-PGPUB; OR ON 2013/09/08
element) with regulat$3 USPAT; EPO; 15:25
JPO; DERWENT
S2 #10579 {{(memory or stor$4) and (cell or US-PGPUB; OR ON 2013/09/08
element) with regulat$3 with USPAT; EPOG; 15:26
(switch$3 or transistor) JPO; DERWENT
S3 {2125 &2 and (switch$3 or transistor) US-PGPUB; OR ON 2013/09/08
with gate with (cell or element) USPAT; EPG; 15:26
JPO; DERWENT
S #7791 S3 and regulat$3 with input$3 US-PGPUB; CR ON 2013/09/08
with (switch$3 or transistor) USPAT; EPO; 15:27
JPO; DERWENT
S5 1791 $4 and (switch$3 or transistor) US-PGPUB; OR ON 2013/09/08
with gate USPAT; EPO; 15:28
JPO; DERWENT
6 §#115 S5 and eras$3 with (program$4 or {US-PGPUB; CR ON 2013/09/08
writ$3) USPAT; EPO; 15:29
JPO; DERWENT
S7 §146 S5 and "365"/$.ccls. US-PGPUB; OR ON 2013/09/08
USPAT; EPO; 16:18
JPO; DERWENT
S8 67 S7 not S6 US-PGPUB; OR ON 2013/09/08
USPAT; EPO; 16:18
JPO; DERWENT
S9 §187015 {{(memory or stor$4) and (cell or US-PGPUB; OR ON 2013/09/09
element) with regulat$3 USPAT; EPO; 07:12
JPO; DERWENT
S10 $195396 ij(memory or stor$4) and (cell or US-PGPUB; OR ON 2013/09/09
element) with (regulat$3 or USPAT; EPO; 07:13
constant adj (voltage or JPO; DERWENT
potential))
S11 47054 S10 and (switch$3 or transistor) US-PGPUB; OR ON 2013/09/09
with gate with (cell or element) USPAT; EPOG; 07:17
JPO; DERWENT
S12 43218 S11 and (switch$3 or transistor) US-PGPUB; OR ON 2013/09/09
with (output$4 or input$4) with USPAT; EPOG; 07:19
gate with transistor JPO; DERWENT
S13 {2747 S11 and (switch$3 or transistor) US-PGPUB; OR ON 2013/09/09
with output$4 with gate with USPAT; EPO; 07:19
transistor JPO; DERWENT
S14 Y1777 S13 and drain with (cell or US-PGPUB; OR ON 2013/09/09
element) USPAT; EPOG; 07:20
JPO; DERWENT
S15 {587 S14 and eras$3 and (writ$3 or US-PGPUB; CR ON 2013/09/09
program$4) USPAT; EPOG; 07:20
JPO; DERWENT
S16 378 S14 and eras$3 and (writ$3 or US-PGPUB; CR ON 2013/09/09

file:///Cl/Users/hhoang1/Documents/e-Red%20Folder/13591766/EASTSearchHistory.13591766_Accessible Version.htm[9/9/2013 8:45:27 AM]




EAST Search History

program$4) and (boost$3 or USPAT; EPO; 07:21
pump3$3) JPO; DERWENT
S17 §318 S14 and eras$3 and (writ$3 or US-PGPUB; CR ON 2013/09/09
program$4) and (boost$3 or USPAT; EPO; 07:22
pump$3) and amplifi$7 JPO; DERWENT
$18 {241 S$17 and "365"/$.ccls. US-PGPUB; OR ON 2013/09/09
USPAT; EPO; 07:24
JPO; DERWENT

EAST Search History (I nterference)

Ref{Hits {{Search Query DBs Default iiPlurals {iTime

# Operator Stamp

L1 ¥ (memory and cell and regulator and switches {US CR ON 2013/09/09
and apply$4 and transistor and input and PGPUB; 08:43
output and drain and terminal and eras$3 USPAT;
and writ$3).cim. UPAD

9/9/2013 8:45:23 AM
C:\ Users\ hhoang1\ Documents\ EAST\ Workspaces\ 13519766.wsp

SK hynix Ex. 1002, Page 119 of 145

file:///Cl/Users/hhoang1/Documents/e-Red%20Folder/13591766/EASTSearchHistory.13591766_Accessible Version.htm[9/9/2013 8:45:27 AM]



Search Notes

Application/Control No.

Applicant(s)/Patent Under
Reexamination

13591766 MOCHIDA ET AL.
LR
HUAN HOANG 2827
CPC- SEARCHED
Symbol Date Examiner
CPC COMBINATION SETS - SEARCHED
Symbol Date Examiner
US CLASSIFICATION SEARCHED
Class Subclass Date Examiner
365 189.09, 185.18 9/9/13 HH
SEARCH NOTES
Search Notes Date Examiner
EAST (text search) 9/9/13 HH
Inventor search 9/9/13 HH
INTERFERENCE SEARCH
US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol
EAST (US-PGPUB, UPAD) 9/9/13 HH

/HUAN HOANG/
Primary Examiner.Art Unit 2827

U.S. Patent and Trademark Office
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

13591766 MOCHIDA ET AL.
H““H““ ““HH“““HN “ ‘“H“H “‘ o o

HUAN HOANG 2827
CPC
Symbol Type Version
CPC Combination Sets
Symbol Type Set Ranking Version
NONE

Total Claims Allowed:
21
(Assistant Examiner) (Date)
/HUAN HOANG/
Primary Examiner.Art Unit 2827 09/09/2013 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 2
U.S. Patent and Trademark Office Part of Paper No. 20130909
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

13591766 MOCHIDA ET AL.
Examiner Art Unit
HUAN HOANG 2827

US ORIGINAL CLASSIFICATION

INTERNATIONAL CLASSIFICATION

CLASS

SUBCLASS

CLAIMED

NON-CLAIMED

365 189.09

C

5/14 (2006.01.01)

CROSS REFERENCE(S)

CLASS

SUBCLASS (ONE SUBCLASS PER BLOCK)

365 185.18

NONE

Total Claims Allowed:

21
(Assistant Examiner) (Date)
/HUAN HOANG/
Primary Examiner.Art Unit 2827 09/09/2013 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 2
U.S. Patent and Trademark Office Part of Paper No. 20130909
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 3541755 MOCHIDA ET AL.
H“m H“‘ “m “H‘ m“ H“ “ “H“ ‘H “‘ - o
HUAN HOANG 2827
X Claims renumbered in the same order as presented by applicant O CPA O T.n. 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
7
8
9
10
1
12
13
14
15
16
NONE
Total Claims Allowed:
21
(Assistant Examiner) (Date)
/HUAN HOANG/
Primary Examiner.Art Unit 2827 09/09/2013 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 2
U.S. Patent and Trademark Office Part of Paper No. 20130909
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UNITED STATES PATENT AND TRADEMARK OFFICE

Page 1 of 1

BIB DATA SHEET

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

P.O. Box 1450
Alexandria, Virginia 22313-1450
WWW.Uspto.gov

CONFIRMATION NO. 2466

CLASS
365

SERIAL NUMBER
13/591,766

FILING or 371(c)
DATE
08/22/2012
RULE

GROUP ART UNIT
2827

ATTORNEY DOCKET
085393-0824

APPLICANTS
Reiji MOCHIDA, Osaka, JAPAN;
Takafumi Maruyama, Osaka, JAPAN;
Yukimasa Hamamoto, Kyoto, JAPAN;

*k CONTINUING DATA kkkkkhkkhkhkhkkhhhhhkhhhkhhd

*k FOREIGN APPLICATIONS kkkkhkdkhkhkhhhkhkhhkhkkhkhkkd
JAPAN 2010-052722 03/10/2010

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **
08/30/2012

This application is a CON of PCT/JP2010/007402 12/21/2010

Foreign Priority claimed aYes D No

35 USC 119(a-d) conditions met aYes D No

Verified and /HUAN HOANG/
Acknowledged Examiner's Signature

STATE OR
COUNTRY

JAPAN

D Met after
Allowance

Initials

SHEETS
DRAWINGS

5

TOTAL
CLAIMS

21

INDEPENDENT
CLAIMS

2

ADDRESS

McDermott Will and Emery LLP
The McDermott Building

500 North Capitol Street, N.W.
WASHINGTON, DC 20001
UNITED STATES

TITLE
SEMICONDUCTOR MEMORY DEVICE

FEES: Authority has been given in Paper

FILING FEE .
RECEIVED |No. to charge/credit DEPOSIT ACCOUNT
1310 No. for following:

|Q Al Fees

10 1.16 Fees (Filing)

|EI 1.18 Fees (Issue)

|EI Other

|Q Credit

|
|
|EI 1.17 Fees (Processing Ext. of time) |
|
|
|

BIB (Rev. 05/07).
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Receipt date: 08/22/2012 13581766 - GAU: 2827

Docket No.: 085393-0824
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of: Customer Number: 53080
Reiji MOCHIDA et al.

Application No.: Not Yet Assigned Confirmation No.: N/A
Filed: August 22,2012 Art Unit: N/A

For: SEMICONDUCTOR MEMORY DEVICE Examiner: Not Yet Assigned

INFORMATION DISCLOSURE STATEMENT (IDS)

MS Amendment

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Madam:

Pursuant to 37 CFR 1.56, 1.97 and 1.98, the attention of the Patent and Trademark Office is hereby
directed to the references listed on the attached PTO/SB/08. 1t is respectfully requested that the
information be expressly considered during the prosecution of this application, and that the

references be made of record therein and appear among the “References Cited” on any patent to

issue therefrom.

This Information Disclosure Statement accompanies the new patent application submitted herewith.

A summary/abstract translation of the non-English language reference is enclosed.

ALL REFERENCES CONSIDERED EXCBRhKERDANEage DFSGH. /H.H./



Receipt date: 08/22/2012 13581766 - GAU: 2827

Docket No.: 085393-0824

Applicant submits herewith copies of foreign patents and non-patent literature in accordance with

37 CFR 1.98(2)(2).

A concise explanation of relevance of the items listed on form PTO/SB/08 is (1) given and (2) in the
form of an English language copy of a Search Report from a foreign patent office, issued in a

counterpart application, which refers to the relevant portions of the references.

In accordance with 37 CFR 1.97(g), the filing of this Information Disclosure Statement shall not be
construed to mean that a search has been made or that no other material information as defined in 37
CFR 1.56(a) exists. In accordance with 37 CFR 1.97(h), the filing of this Information Disclosure
Statement shall not be construed to be an admission that any patent, publication or other information

referred to therein is “prior art” for this invention unless specifically designated as such.

It is submitted that the Information Disclosure Statement is in compliance with 37 CFR 1.98 and the

Examiner is respectfully requested to consider the listed references.

ALL REFERENCES CONSIDERED EXCBRhKERDANEge 124 sSGH. /H.H./



Receipt date: 08/22/2012 13581766 - GAU: 2827

Docket No.: 085393-0824

Please charge any shortage in fees due in connection with the filing of this paper, including
extension of time fees, to Deposit Account 50-0417 and please credit any excess fees to such

deposit account.

Respectfﬁ;lly submitted,

MCDEWOTT WILL & EMERY LLP

No. 36,139

600 13th Street, N.W. Please recognize our Customer No. 53080 as
Washington DC, DC 20005-3096 our correspondence address.

Phone: (202) 756-8372 MEF:mjb
Facsimile: (202) 756-8087

Date: August 22,2012

ALL REFERENCES CONSIDERED EXCBRhKER AN 27 SGH. /H.H./



Receipt date: 08/22/2012 13581766 - GAU: 2827

PTO/SB/08a (07-09)

Approved for use through 07/31/2012. 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 contains a valid OMB control number.

Substitute for form 1449/PTO Complete if Known
Application Number & ool o :I_ 3 5 9 :I_ 7 6 6
INFORMATION DISCLOSURE  [Fiing Date August 22, 2012
STATEMENT BY APPLICANT  [Fisthamedinventor | Reiji MOCHIDA
Art Unit el 202/
(Use as many sheets as necessary) Examiner Name Huan Hoahg
Sheet 1 of 2 Attorney Docket Number | 085393-0824
U.S. PATENT DOCUMENTS
. Document Number T~ Pages, Columns, Lines, Where
Examiner | GCite - Publication Date Name of Patentee or
Initials* No." | Number-Kind Code? {7 ¥1°% | MM-DD-YYYY Applicant of Cited Document Relevanégif;:%e:ngfelevam
FOREIGN PATENT DOCUMENTS
i Publication P, , Col , Lines,
Examiner Cite Foreign Patent Document : Datelo Name of P_atentee or Whigrszelg\;?? ;as';‘:gs es | s
initials* No." | Country Code®-Number'-Kind Code® (fknown) | MM-DD-YYYY Applicant of Cited Document Or Relevant Figures Appear
BA JP-2008-217914-A 09-18-2008 |Toshiba Corp English abstract
Examiner Huan H@ang" Date 09/09/2013
Signature ! Y ! Considered IV

*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 Patent 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 under WIPO Standard ST.16 if possible. s Applicant is to place a check mark here if English language
Translation is attached.

ALL REFERENCES CONSIDERED EXCBRhKER AN EBMSGH. /H.H./



Receipt date: 08/22/2012 13581766 - GAU: 2827

PTO/SB/08b (07-09)

Approved for use through 07/31/2012. 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 contains a valid OMB control number.

Substitute for form 1449/PTO Complete if Known

Application Number Not Yet Assigned

INFORMATION DISCLOSURE  [rimgoute August 22, 2012
STATEMENT BY APPLICANT  [FrstNeme venior | Reiji MOCHIDA

Art Unit N/A
(Use as many sheets as necessary) Examiner Name Not Yet Assigned
Sheet 2 of 2 Attorney Docket Number ((085393-0824

NON PATENT LITERATURE DOCUMENTS

Examiner| GCite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of
Initial - No.! the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue T
nitais ) number(s), publisher, city and/or country where published.
CA International Search Report issued in International Patent Application No.
PCT/JP2010/007402 dated March 22, 2011
Examiner , » Date / "
Signature /Huan Hoang/ Considered (8/09/2013

*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). *Applicant is to place a check mark here if English language Translation is attached.

ALL REFERENCES CONSIDERED EXCBRhKERDANEage 29 MSGH. /H.H./



PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commlssmner for Patents

P.O.Box 1

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
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated 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

malntenance 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 any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

53080 , 7590 09/17/2013 I hereby certify that this Fee(s) Transmittal is being deposited with the United
McDermott Will and Emery LLP S(tiz(lites P(ZiStal Sﬂf;rvwe vlvnh sufficient postage (i(i)r first l():lass mallbln an anelo;{e
11e addressed to the Mail Stop ISSUE FEE address above, or being facsimile
The McDermot.t Blnldmg transmitted to the USPTO (571) 273-2885, on the date indicated below.
500 North Capitol Street, N.W. —
WASHINGTON, DC 20001 Oepositors name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
13/591,766 08/22/2012 Reiji MOCHIDA 085393-0824 2466
TITLE OF INVENTION: SEMICONDUCTOR MEMORY DEVICE
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $1780 $300 $0 $2080 12/17/2013
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
HOANG, HUAN 2827 365-189090

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

| Chan%e of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

[ "Eee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

2. For printing on the patent front page, list McDermott Will & Emery LLP
1

(1) the names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) the name of a single firm (having as a member a 2

registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
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 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

Panasonic Corporation

Please check the appropriate assignee category or categories (will not be printed on the patent) :

(B) RESIDENCE: (CITY and STATE OR COUNTRY)

Osaka, Japan

[ ndividuat X1 Corporation or other private group entity [ Government

4a. The following fee(s) are submitted:
EI Issue Fee
E Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

[ A check is enclosed.
| Payment by credit card. Form PTO-2038 is attached.

(X The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number _50-0417 (enclose an extra copy of this form).

PTOL-85 (Rev. 02/11)
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5. Change in Entity Status (from status indicated above)

d Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see form 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: 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.

Authorized Signature /Michael E. Fogarty/ Date October 24, 2013

36,139

Typed or printed name Michael E. Fogarty Registration No.

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 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 toalt'f}lle Cﬁief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandgria, 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.
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PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033  U.S. Skbthyaiixddin: bO02,UBapier 13 1vief 1 45 COMMERCE



Electronic Patent Application Fee Transmittal

Application Number:

13591766

Filing Date:

22-Aug-2012

Title of Invention:

SEMICONDUCTOR MEMORY DEVICE

First Named Inventor/Applicant Name:

Reiji MOCHIDA

Filer:

Michael E. Fogarty/Doris Barnes

Attorney Docket Number:

085393-0824

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl Issue Fee 1501 1 1780 1780
Publ. Fee- Early, Voluntary, or Normal 1504 1 300 300
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Description Fee Code Quantity Amount SU{JJ-STS::; in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 2080
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Electronic Acknowledgement Receipt

EFSID: 17222029
Application Number: 13591766
International Application Number:
Confirmation Number: 2466

Title of Invention:

SEMICONDUCTOR MEMORY DEVICE

First Named Inventor/Applicant Name:

Reiji MOCHIDA

Customer Number:

53080

Filer:

Michael E. Fogarty/Doris Barnes

Filer Authorized By:

Michael E. Fogarty

Attorney Docket Number:

085393-0824

Receipt Date: 24-0CT-2013
Filing Date: 22-AUG-2012
Time Stamp: 17:45:03

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $2080

RAM confirmation Number 4985

Deposit Account 500417

Authorized User

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

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)
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File Listing:

Document . L. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
P602416-01_FEE_085393-0824 111863
1 Issue Fee Payment (PTO-85B) - dF ’ no 2
p 2472fba42938f36f22c2f1e8b947edbe8b8e]
a974
Warnings:
Information:
32060
2 Fee Worksheet (SB06) fee-info.pdf no 2
795f641d4fecd 55d926dbc1c4a99935e6711
Warnings:
Information:
Total Files Size (in bytes); 143923

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
13/591,766 11/26/2013 8593888 085393-0824 2466
53080 7590 11/06/2013
McDermott Will and Emery LLLP
The McDermott Building

500 North Capitol Street, N.W.
WASHINGTON, DC 20001

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 O 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):

Reiji MOCHIDA, Osaka, JAPAN;
Takafumi Maruyama, Osaka, JAPAN;
Yukimasa Hamamoto, Kyoto, JAPAN;

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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Privacy Act Statement

The Privacy Act of 1874 (P.L. 93-579) requires that you be given certain information n connection with your
subnnission of the attached form related {o a patent application or patent.  Accordingly, pursuant to the
requirements of the Act, please be advised that: {1} the ganeral authority tor the collection of this information is
35 U.8.C. 2{bya)}; {2} furnishing of the information solicited is voluntary; and (3} the principal purpose for which
the information is used by the U.5. Patent and Trademark Office is (o process andfor examine your submission
related 10 a patent application or patent. ¥ you do not furnish the requested information, the U5, Palent and
Traderark Office may not be able 1o process andfor examine your submission, which may result in termination
of proceedings or abandonment of the application or expiration of tha patant.

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

1.

o

The infarmation on this form will be treated confidentially fo the axtent alfowed undar the Freedom of
nformation Act (5 U.B.C. 882} and the Privacy Act {8 UB.C §52a). Records from this system of
records may be disclosad o the Deparment of Justice to detarmine whether disclosure of these
racovds is required by the Fresdom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
avidernce {o a court, magisirate, or adminisirative tribunal, including disclosures to opposing counssl in
the course of seftlement negotiations.

A record in this systern of records may be disclosed, as a routine use, 1o a Member of Congress
submitting a request involving an individual, 1o whom the record perlains, when the individual has
requesiad assistance from the Member with respect 1o the subject matter of the record,

A record in this system of records may be disclosed, as a routine use, 1o a contractor of the Agency
having need for the information in order 1o perform a cordract.  Racipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amendad, pursuant to 5 U.S.C.
552a{m}.

A record related o an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routing use, to the International Bursau of the World
intallectual Property Organization, pursuant 1o the Patert Cooperation Trealy.

A record in this system of records may be disclosed, as a routing uss, io another federal agency for
prposes of National Security review {35 U.B.C. 181) and for review pursuant to the Atomic Energy Act
42 U.5.C. 218(c)).

A racord from this system of records may be disclosad, as a routine use, o the Administrator, General
Services, or histher designee, during an inspection of records conducted by GSA as part of that
agency's responsibility to recommend improvemenis in records managemeni practices and programs,
under authority of 44 U.5.0. 2904 and 2806. Such disclosure shall be made i accordance with the
GEA regulations governing inspection of records for this purpose, and any other refevant (e, GSA or
Commerce) directive. Such disclosure shall not be used 10 make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, 1o the public after either
publication of the application pursuant to 35 U.S.C. 122{b} or issuance of a palent pursuant to 35
U.S.0. 151, Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine
use, o tha public if the record was filed in an application which became abandoned or in which the
proceadings weare terminated and which application is referenced by either a published application, an
application open to public Ingpection or an iasusd patent.

A record from this system of records may be disclosed, as a routing use, 1o a Federal, Siate, or local
faw enforcement agancy, if the USPTQ becomeas aware of a viclation or potential viciation of law or
regulation.
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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)
ADVANCED MEMORY TECHNOLOGIES LLC

Application No./Patent No.: 8593888
Titled: SEMICONDUCTOR MEMORY DEVICE

ADVANCED MEMORY TECHNOLOGIES LLC , corporation

Applicant/Patent Owner:

Filed/Issue Date: November 26, 2013

(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. |:| 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.

|:] 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. |:| 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. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, 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 , Frame , or for which a copy
thereof is attached.

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

1 From: the inventor(s) To: PANASONIC CORPORATION
The document was recorded in the United States Patent and Trademark Office at
Reel 029440 , Frame 0826 , or for which a copy thereof is attached.
2 From: PANASONIC CORPORATION To: PANASONIC SEMICONDUCTOR SOLUTIONS CO., LTD.

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

Reel 053570 , Frame 0429 , 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 CFR 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 USPTQ. 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-PT0Q-9199 and select op
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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)

3. From: PANASONIC SEMICONDUCTOR SOLUTIONS CO., LTD. To: NUVOTON TECHNOLOGY CORPORATION JAPAN

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

Reol 066849 0802

, Frame , or for which a copy thereof is attached.

4. From: NUVOTON TECHNOLOGY CORPORATION JAPAN 1,. ADVANCED MEMORY TECHNOLOGIES LLC

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

Reol 067184 0869

, Frame , or for which a copy thereof is attached.

5. 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.

6. 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.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

|:| As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Szymon M. Gurda/ December 30, 2024
Signature Date

Szymon M. Gurda 58451

Printed or Typed Name Title or Registration Number

[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.8.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 29086. 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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UNITED STATES PO Box 1450
PATENT AND TRADEMARK OEFICE Ao, Y e onto. oV

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
13/591,766 12/30/2024 10:48:56 PM Z ET 085393-0824

Title of Invention
SEMICONDUCTOR MEMORY DEVICE

Application Information

APPLICATION TYPE  Ultility - Nonprovisional Application PATENT # 8593888
under 35 USC 111(a)

CONFIRMATION # 2466 FILEDBY YiLu
PATENT CENTER # 68561272 FILING DATE  08/22/2012
CUSTOMER # 53080 FIRST NAMED  Reiji MOCHIDA
INVENTOR
CORRESPONDENCE - AUTHORIZED BY ~ Szymon Gurda
ADDRESS
Documents TOTAL DOCUMENTS: 2
SIZE
DOCUMENT PAGES DESCRIPTION (KB)
POA.pdf 2 Power of Attorney 1153 KB
. Assignee showing of
2ia0096.paf 3 ownership per 37 CFR 3.73 120 KB
Digest
DOCUMENT MESSAGE DIGEST(SHA-512)

4B5DA4D2DDFFBB53A9F5BC96247E952E48264BF3226708B73
POA . .pdf 82FE36CD9240A18D0740588DFD38B91ECEBOASDC5059CF43
153794040A16F851C7AO0ECF9812941B

_ 856F5EC97D6525388A7BIF8C7289F7829429BF80561FD32203
aia0096.pdf 74A7CCB6DB317920AECFOBDE6G3BDIESS86D1B4750ACEF717
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D489C8A1E8C79FD02953B629657926D

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 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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7 % UNITED STATES PATENT AND TRADEMARK OFFIGE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.0. Box 1450
Alexandria, Virginia 22313-1450
g0V

‘www.uspto.

| APPLICATION NUMBER FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/591,766 08/22/2012 Reiji MOCHIDA 085393-0824
CONFIRMATION NO. 2466
27197 POA ACCEPTANCE LETTER
SZYMON M. GURDA O LA
903 COMMERCE DR 0OC000000082995359
SUITE 310

OAK BROOK, IL 60523

Date Mailed: 01/15/2025

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 12/30/2024.

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.

/sltorres/

page 1 of 1

SK hynix Ex. 1002, Page 144 of 145



7 5% UNITED STATES PATENT AND TRADEMARK OFFICE

\\\ E UNITED STATES DEPARTMENT OF COMMERCE
P &\ United States Patent and Trademark Office
“ Address: ggMBM[Et§£ONER FOR PATENTS
O, Box

Alexandria, Virginia 22313-1450
‘www.uspto.gov

| APPLICATION NUMBER FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/591,766 08/22/2012 Reiji MOCHIDA 085393-0824
CONFIRMATION NO. 2466
53080 POWER OF ATTORNEY NOTICE
Rimon PC - Panasonic Corporation
8300 Groonsboro Dr. T
Suite 500 0C000000082995305

McLean, VA 22102

Date Mailed: 01/15/2025

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 12/30/2024.

« The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence
will be mailed to the new address of record(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.

/sltorres/

page 1 of 1
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