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SEMICONDUCTOR MEMORY DEVICE AND METHOD FOR
MANUFACTURING SAME

CROSS-REFERENCE TO RELATED APPLICATION
This application is based upon and claims the benefit of
priority from Japanese Patent Application No. 2017-247987,
filed on December 25, 2017; the entire contents of which are

incorporated herein by reference.

FIELD
Embodiments described herein relate generally to a
semiconductor memory device and a method for manufacturing

same.

BACKGROUND
In recent years, a stacked semiconductor memory device

has been proposed in which memory cells are integrated
three-dimensionally. For such a stacked semiconductor
memory device, investigations are being performed to realize
even more downsizing by providing a thick insulating film
between the semiconductor substrate and the memory cells and
by forming a control circuit inside the insulating film and the
upper layer portion of the semiconductor substrate. In such a
case, a conductive film is provided on the insulating film and
used as a source line.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a cross-sectional view showing a semiconductor
memory device according to a first embodiment;
FIG. 2 is a cross-sectional view showing the

semiconductor memory device according to the first
embodiment;

FIG. 3 is a top view showing the semiconductor memory
device according to the first embodiment;

FIG. 4 is a cross-sectional view showing a memory cell
transistor of the semiconductor memory device according to the
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first embodiment;

FIG. 5 is a cross-sectional view showing a memory cell
transistor of the semiconductor memory device according to the
first embodiment;

FIG. 6 is a cross-sectional view showing a method for
manufacturing the semiconductor memory device according to
the first embodiment;

FIG. 7 is a cross-sectional view showing a method for
manufacturing the semiconductor memory device according to
the first embodiment;

FIG. 8 is a cross-sectional view showing a method for
manufacturing the semiconductor memory device according to
the first embodiment;

FIG. 9 is a cross-sectional view showing a method for
manufacturing the semiconductor memory device according to
the first embodiment;

FIG. 10 is a cross-sectional view showing a method for
manufacturing the semiconductor memory device according to
the first embodiment;

FIG. 11 is a cross-sectional view showing a
semiconductor memory device according to a second
embodiment;

FIG. 12 is a cross-sectional view showing a
semiconductor memory device according to a third
embodiment;

FIG. 13 is a top view showing the semiconductor memory
device according to the third embodiment;

FIG. 14 is a cross-sectional view showing a method for
manufacturing the semiconductor memory device according to
the third embodiment; and

FIG. 15 is a cross-sectional view showing a method for
manufacturing the semiconductor memory device according to
the third embodiment.

DETAILED DESCRIPTION
According to one embodiment, a semiconductor memory
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device includes a semiconductor substrate including a diode
formed in an upper layer portion of the semiconductor substrate,
a first insulating film provided above the semiconductor
substrate, a first conductive film provided above the first
insulating film and coupled to the diode, a stacked body
provided above the first conductive film, an insulator and an
electrode film being stacked alternately in the stacked body, a
semiconductor member piercing the stacked body and being
connected to the first conductive film, and a charge storage
member provided between the electrode film and the
semiconductor member.

First embodiment

A first embodiment will now be described.

FIG. 1 and FIG. 2 are cross-sectional views showing a
semiconductor memory device according to the embodiment.

FIG. 3 is a top view showing the semiconductor memory
device according to the embodiment.

FIG. 4 and FIG. 5 are cross-sectional views showing the
memory cell transistor of the semiconductor memory device
according to the embodiment.

The drawings are schematic and are drawn with
appropriate exaggerations or omissions. For example, the
components are drawn to be larger and fewer than the actual
components. Also, the numbers, dimensional ratios, etc., of
the components do not always match between the drawings.

The semiconductor memory device according to the
embodiment is stacked NAND flash memory.

As shown in FIG. 1, a silicon substrate 10 is provided in
the semiconductor memory device 1 according to the
embodiment. For example, the silicon substrate 10 is formed
of single-crystal silicon (Si).

As shown in FIG. 2, for example, the conductivity type of
the main body portion of the silicon substrate 10 is a p-type.
An n-type well 11 is formed in a portion of the upper layer
portion of the silicon substrate 10. A p-type well 12 is formed
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in a portion of the upper layer portion of the n-type well 11.
An n*-type diffusion layer 13 is formed in a portion of the upper
layer portion of the p-type well 12. The donor concentration of
the n*-type diffusion layer 13 is higher than the donor
concentration of the n-type well 11.

A diode 21 is formed at the interface between the silicon
substrate 10 and the n-type well 11; a diode 22 is formed at
the interface between the p-type well 12 and the n-type well
11; and a diode 23 is formed at the interface between the
p-type well 12 and the n*-type diffusion layer 13. A
bidirectional diode 20 is formed by connecting the diode 21, the
diode 22, and the diode 23 in series. One or multiple
bidirectional diodes 20 are formed in a portion of the upper
layer portion of the silicon substrate 10.

A diffusion layer 15 and STI (Shallow Trench Isolation (an
element-separating insulating film)) 16 are formed in the upper
layer portion of the silicon substrate 10. Also, for example, the
source/drain layers of MOSFETs (Metal-Oxide-Semiconductor
Field-Effect Transistors) (not illustrated), etc., are formed in the
upper layer portion of the silicon substrate 10.

As shown in FIG. 1 and FIG. 2, a gate insulating layer 31
is formed on the silicon substrate 10; and an insulating film 32
is formed on the gate insulating layer 31. For example, the
gate insulating layer 31 and the insulating film 32 are formed of
silicon oxide (SiO). For example, the gate insulating layer 31
is formed by thermal oxidation of the silicon substrate 10; and,
for example, the insulating film 32 is formed by CVD (Chemical
Vapor Deposition) using TEOS (Tetraethyl orthosilicate
(Si(OCzHs)4)) as a source material.

In the specification hereinbelow, an XYZ orthogonal
coordinate system is employed for convenience of description.
Two mutually-orthogonal directions parallel to an upper surface
10a of the silicon substrate 10 are taken as an "X-direction” and
a "Y-direction;" and a direction perpendicular to the upper
surface 10a of the silicon substrate 10 is taken as a
"Z-direction." Although a direction that is in the Z-direction
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from the silicon substrate 10 toward the insulating film 32 also
is called "up" and the reverse direction also is called "down,"
these expressions are for convenience and are independent of
the direction of gravity.

A gate electrode 33 is provided inside the insulating film
32 on the gate insulating layer 31. A MOSFET 35 is formed of
source/drain layers (not illustrated), the gate insulating layer
31, and the gate electrode 33. Interconnects 36 and plugs 37
are formed inside the insulating film 32. A portion of the plugs
37 connects the interconnects 36 to each other; and another
portion of the plugs 37 connects the interconnect 36 to the
diffusion layer 15 of the silicon substrate 10. A control circuit
39 includes the MOSFET 35, a portion of the interconnects 36,
and a portion of the plugs 37. Other components may be
included in the control circuit 39. A plug 40 is provided on the
interconnect 36 of the uppermost level inside the insulating film
32.

A source electrode film 41 is provided on the insulating
film 32. The configuration of the source electrode film 41 is a
substantially flat plate configuration spreading along the XY
plane and is patterned into a prescribed configuration as
described below. In the source electrode film 41, for example,
a metal layer 42 that is made of tungsten (W) is provided; and,
for example, a silicon layer 43 that is made of polycrystalline
silicon (Si) is provided on the metal layer 42. An insulating
film 44 is provided at the periphery of the source electrode film
41. An insulating film 45 that pierces the source electrode film
41 in the Z-direction is provided in a region surrounded with the
source electrode film 41.

A portion of the lower surface of the source electrode film
41 contacts the plug 40. Thereby, the portion of the source
electrode film 41 is connected to the upper end of the plug 40.
The lower end of the plug 40 is connected to a portion of the
interconnect 36 of the uppermost level. The interconnect 36 is
connected to the interconnects 36 of lower levels by the plugs
37; and a portion of the interconnect 36 of the lowermost level
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is connected to the upper surface of the n*-type diffusion layer
13 via the plug 37. Thereby, a portion of the source electrode
film 41 is connected to one end of the bidirectional diode 20 via
the plug 40, the multiple interconnects 36, and the multiple
plugs 37. The current path from the source electrode film 41
to the bidirectional diode 20 is insulated from the control circuit
39.

A stacked body 50 is provided on the source electrode
film 41. In the stacked body 50, insulating films 51 and
electrode films 52 are stacked alternately along the Z-direction.
The insulating films 51 are made of, for example, silicon oxide;
and the electrode films 52 are made of, for example, tungsten.
The configuration of the end portion of the stacked body 50 is a
staircase configuration in which terraces are formed every
electrode film 52. Air gaps may be formed as the insulators
instead of the insulating films 51.

A columnar portion 60 is provided inside the stacked
body 50. The configuration of the columnar portion 60 is a
circular column having a central axis extending in the
Z-direction. A silicon member 61 is provided at the lower
portion of the columnar portion 60; and a silicon pillar 62 is
provided on the silicon member 61. A memory film 63 is
provided at the periphery of the silicon pillar 62. The silicon
pillar 62 is connected to the silicon member 61; and the silicon
member 61 is connected to the source electrode film 41.

As shown in FIG. 4 and FIG. 5, a core member 64 that is
made of silicon oxide is provided inside the silicon pillar 62. A
tunneling insulating film 65, a charge storage film 66, and a
silicon oxide layer 67 are provided in this order from the inner
side, i.e., the silicon pillar 62 side, toward the outer side in the
memory film 63. On the other hand, an aluminum oxide layer
68 is provided on the upper surface of the electrode film 52, on
the lower surface of the electrode film 52, and on the side
surface of the electrode film 52 opposing the silicon pillar 62.
A blocking insulating film 69 includes the silicon oxide layer 67
and the aluminum oxide layer 68.
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Although the tunneling insulating film 65 normally is
insulative, the tunneling insulating film 65 is a film in which a
tunneling current flows when a prescribed voltage within the
range of the drive voltage of the semiconductor memory device
1 is applied and is, for example, a single-layer silicon oxide film
or an ONO film in which a silicon oxide layer, a silicon nitride
layer, and a silicon oxide layer are stacked in this order. The
charge storage film 66 is a film that can store charge, is made
from, for example, a material having trap sites of electrons, and
is made of, for example, silicon nitride. The blocking insulating
film 69 is a film in which a current substantially does not flow
even when a voltage within the range of the drive voltage of the
semiconductor memory device 1 is applied.

The memory film 63 is formed of the tunneling insulating
film 65, the charge storage film 66, and the blocking insulating
film 69. The memory film 63 is disposed between the silicon
pillar 62 and the electrode film 52. The columnar portion 60
includes the silicon member 61, the silicon pillar 62, the
memory film 63, and the core member 64. The silicon pillar 62
is insulated from the electrode films 52 by the memory film 63.
The silicon member 61 also is insulated from the electrode films
52 by an insulating film (not illustrated).

As shown in FIG. 1 to FIG. 3, an insulating film 70 that is
made of, for example, silicon oxide is provided at the periphery
of the stacked body 50 on the source electrode film 41 and on
the insulating film 44. An insulating plate 71 is provided inside
the insulating film 70 to substantially surround the stacked
body 50. The insulating plate 71 is separated from the stacked
body 50. The insulating plate 71 pierces the source electrode
film 41 and reaches the insulating film 32. Also, multiple
insulating plates 72 that extend in the X-direction are provided
inside the stacked body 50. The insulating plates 72 pierce the
insulating films 51 and the electrode films 52 of the stacked
body 50 and reach the source electrode film 41. For example,
a block that is used as the minimum unit of the data erase is
formed of each of the stacked bodies 50 divided in the
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Y-direction by the insulating plates 72. For example, the
insulating plates 71 and 72 are formed of silicon oxide. The
insulating plate 71 and the insulating plates 72 may be linked to
each other. Also, the configuration of the insulating plate 71
may be a frame-like configuration surrounding the stacked body
50 when viewed from the Z-direction. However, even in such a
case, the insulating plate 71 is separated from the stacked body
50.

The source electrode film 41 is divided by the insulating
plate 71 into a central portion 41a disposed on the inner side of
the insulating plate 71 and a peripheral portion 41b disposed on
the outer side of the insulating plate 71. The central portion
41a and the peripheral portion 41b are insulated from each
other by the insulating plate 71. 1In other words, the lower
portion of the insulating plate 71 is disposed between the
central portion 41a and the peripheral portion 41b. The central
portion 41a is connected to the silicon pillars 62 via the silicon
members 61. The peripheral portion 41b is connected to the
bidirectional diode 20 via the plug 40, the interconnects 36, and
the plugs 37.

Bit lines 75 that extend in the Y-direction are provided on
the stacked body 50 and on the insulating film 70. The bit
lines 75 are connected to the upper ends of the silicon pillars 62.
An insulating film 76 is provided on the stacked body 50 and on
the insulating film 70 to cover the bit lines 75. A plug 77 is
provided inside the insulating film 76. A through-via 78 that
extends in the Z-direction to pierce the stacked body 50 and the
insulating film 45 surrounded with the source electrode film 41
is provided between the plug 77 and the interconnect 36 of the
control circuit 39. An insulating film 79 that is made of, for
example, silicon oxide is provided at the periphery of the
through-via 78. The through-via 78 is insulated from the
electrode films 52 and the source electrode film 41 by the
insulating film 79. An upper layer interconnect 80 is provided
on the plug 77 and is connected to the plug 77.

As shown in FIG. 2 and FIG. 3, contacts 81 to 83 are
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provided inside the insulating film 70. The lower ends of the
contacts 81 are connected to the electrode films 52; and the
upper ends of the contacts 81 are connected to a portion of the
upper layer interconnects (not illustrated). The lower ends of
the contacts 82 are connected to the source electrode film 41;
and the upper ends of the contacts 82 are connected to another
portion of the upper layer interconnects (not illustrated). The
lower ends of the contacts 83 are connected to the diffusion
layers 15 of the silicon substrate 10, etc.; and the upper ends
of the contacts 83 are connected to yet another portion of the
upper layer interconnects (not illustrated).

In the semiconductor memory device 1 according to the
embodiment, a memory cell 59 is formed at each crossing
portion between the electrode films 52 and the silicon pillars 62.
The channel of the memory cell 59 is the silicon pillar 62; the
gate insulating film is the tunneling insulating film 65 and the
blocking insulating film 69; the gate is the electrode film 52;
and the charge storage member is the charge storage film 66.
The control circuit 39 injects charge from the silicon pillar 62
into the charge storage film 66 and discharges the charge from
the charge storage film 66 into the silicon pillar 62 by
controlling the potentials of the source electrode film 41, the bit
lines 75, and the electrode films 52. Thereby, the threshold
voltages of the memory cells 59 are changed; and data is
stored.

A method for manufacturing the semiconductor memory
device according to the embodiment will now be described.

FIG. 6 to FIG. 10 are cross-sectional views showing the
method for manufacturing the semiconductor memory device
according to the embodiment.

First, as shown in FIG. 6 and FIG. 2, the n-type well 11,
the p-type well 12, the n*-type diffusion layer 13, the diffusion
layer 15, the STI 16, etc., are formed in the upper layer portion
of the silicon substrate 10. Thereby, the bidirectional diode 20
is formed in a portion of the upper layer portion of the silicon
substrate 10.

Micron Ex. 1041, p. 16
Micron v. YMTC
IPR2025-00119



10

15

20

25

30

35

10

Continuing, the gate insulating layer 31 is formed in the
upper surface 10a of the silicon substrate 10 by performing
thermal oxidation treatment. Then, for example, the gate
electrode 33, the plugs 37, the interconnects 36, and the plug
40 are formed while forming the insulating film 32 by repeating
CVD using TEOS as a source material. Thereby, the control
circuit 39 is formed inside the insulating film 32 and the upper
layer portion of the silicon substrate 10. At this time, the plug
40 is connected to the n*-type diffusion layer 13 via a portion of
the plugs 37 and a portion of the interconnects 36.

Continuing, the source electrode film 41 is formed by
forming the metal layer 42 on the insulating film 32 and by
depositing the silicon layer 43 on the metal layer 42. Then, the
source electrode film 41 is patterned; the insulating film 44 is
formed at the periphery of the source electrode film 41; and the
insulating film 45 is formed in a region surrounded with the
source electrode film 41.

Continuing, the stacked body 50 is formed on the source
electrode film 41, the insulating film 44, and the insulating film
45 by alternately depositing the insulating films 51 made of
silicon oxide and insulative sacrificial films 91 made of silicon
nitride (SiN). The material of the sacrificial films 91 is not
limited to silicon nitride as long as the material is insulative and
has etching selectivity with respect to the insulating films 51.
Then, the end portion of the stacked body 50 is patterned into a
staircase configuration in which a terrace is formed every
sacrificial film 91. Then, the insulating film 70 is formed at the
periphery of the stacked body 50 by depositing silicon oxide.

Continuing as shown in FIG. 7, a mask pattern 92 is
formed on the stacked body 50 and on the insulating film 70.
Then, reactive ion etching (RIE) is performed using the mask
pattern 92 as a mask. Specifically, positive ions of the etching
species are generated by plasmatizing an etching gas; and the
positive ions are accelerated by applying an electric field and
caused to collide selectively with the stacked body 50 via the
mask pattern 92. Thereby, memory holes 93 are formed in the
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stacked body 50. At this time, the stacked body 50 is formed
from insulating materials, i.e., silicon oxide and silicon nitride;
therefore, a positive charge that originates in the positive ions
of the etching species accumulates inside the memory holes 93.
On the other hand, at this stage, a negative charge accumulates
on the outer surface of the intermediate structure body. In FIG.
7, the positive charge is illustrated by the symbols of "+"
surrounded with a circle; and the negative charge is illustrated
by the symbols of "-" surrounded with a circle.

Continuing as shown in FIG. 8, when the memory holes
93 reach the source electrode film 41, the positive charge that
has accumulated inside the memory holes 93 moves into the
source electrode film 41 and further flows into the n*-type
diffusion layer 13 via the plug 40, the interconnects 36, and the
plugs 37 as shown by a path E in FIG. 8. Thereby, the diode
23 and the diode 21 of the bidirectional diode 20 breakdown;
and the positive charge flows into the silicon substrate 10 via
the bidirectional diode 20 and is discharged to the outside via
the silicon substrate 10. As a result, arcing inside the
insulating film 32 can be prevented.

Continuing as shown in FIG. 9, FIG. 4, and FIG. 5, the
silicon members 61 are formed by epitaxial growth of the silicon
inside the lower portions of the memory holes 93 by using the
silicon layer 43 as a starting point. Then, the silicon oxide
layer 67, the charge storage film 66, the tunneling insulating
film 65, the silicon pillar 62, and the core member 64 are
formed on the inner surfaces of the memory holes 93 on the
silicon members 61. The silicon pillars 62 are connected to the
source electrode film 41 via the silicon members 61. Then, a
through-via hole 94 is formed to pierce the stacked body 50,
the insulating film 45, and the upper portions of the insulating
film 32 and reach a portion of the interconnect 36. Then, the
insulating film 79 is formed on the inner surface of the
through-via hole 94; and the through-via 78 is formed on the
inner surface of the insulating film 79. The through-via 78 is
connected to the interconnect 36.
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Continuing as shown in FIG. 10 and FIG. 3, slits 95 are
formed to pierce the insulating film 70 and the source electrode
film 41; and slits 96 are formed to pierce the stacked body 50.
The source electrode film 41 is divided into the central portion
41a and the peripheral portion 41b by the slits 95. This
dividing causes the central portion 41a to be insulated from the
silicon substrate 10 because the plug 40 is connected to only
the peripheral portion 41b. Then, the sacrificial films 91
(referring to FIG. 9) are removed by performing wet etching via
the slits 96. As a result, spaces 97 are formed where the
sacrificial films 91 are removed.

Continuing as shown in FIG. 1, FIG. 4, and FIG. 5, the
aluminum oxide layer 68 is formed on the inner surfaces of the
spaces 97 via the slits 96. The aluminum oxide layer 68
contacts the silicon oxide layer 67; and the blocking insulating
film 69 is formed of the aluminum oxide layer 68 and the silicon
oxide layer 67. The memory film 63 is formed of the tunneling
insulating film 65, the charge storage film 66, and the blocking
insulating film 69. Then, a barrier metal layer (not illustrated)
is formed on the inner surfaces of the spaces 97 via the slits
96; subsequently, the electrode film 52 is formed by filling a
conductive material such as tungsten, etc., into the spaces 97.
Then, the portions of the electrode film 52 and the aluminum
oxide layer 68 formed inside the slits 95 and inside the slits 96
are removed by etching. Then, by filling silicon oxide into the
slits 95 and into the slits 96, the insulating plates 71 are formed
inside the slits 95; and the insulating plates 72 are formed
inside the slits 96 (referring to FIG. 3).

Continuing as shown in FIG. 1, the bit lines 75 that
extend in the Y-direction are formed on the stacked body 50
and on the insulating film 70 and connected to the silicon pillars
62. The insulating film 76 is formed on the stacked body 50
and on the insulating film 70; and the plug 77 and the upper
layer interconnect 80 are formed inside the insulating film 76.
The upper layer interconnect 80 is connected to the through-via
78 via the plug 77. Thus, the semiconductor memory device 1
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according to the embodiment is manufactured.

Effects of the embodiment will now be described.

In the embodiment as shown in FIG. 6, the bidirectional
diode 20 is formed in the upper layer portion of the silicon
substrate 10. Also, the source electrode film 41 is connected
to the bidirectional diode 20 via the plug 40, the interconnects
36, and the plugs 37 when forming the source electrode film 41
on the insulating film 32. Thereby, when the memory holes 93
reach the source electrode film 41 as shown in FIG. 8, the
bidirectional diode 20 breaks down due to the positive charge
accumulated inside the memory holes 93; and the positive
charge flows in the silicon substrate 10 via the source electrode
film 41, the plug 40, the interconnects 36, the plugs 37, the
n*-type diffusion layer 13, the p-type well 12, and the n-type
well 11 and is emitted to the outside. Thereby, the arcing
inside the insulating film 32 can be prevented; and the
breakdown of the insulating film 32 can be avoided.

As shown in FIG. 10, the source electrode film 41 is
divided into the central portion 41a and the peripheral portion
41b by forming the slits 95. As a result, in the semiconductor
memory device 1 after completion shown in FIG. 1, the central
portion 41a of the source electrode film 41 to which the silicon
pillars 62 are connected can be insulated reliably from the
silicon substrate 10; and the parasitic capacitance of the source
electrode film 41 decreases. As a result, the operations of the
semiconductor memory device 1 are more stable and faster.

Second embodiment

A second embodiment will now be described.

FIG. 11 is a cross-sectional view showing a
semiconductor memory device according to the embodiment.

As shown in FIG. 11, the semiconductor memory device 2
according to the embodiment differs from the semiconductor
memory device 1 according to the first embodiment described
above (referring to FIG. 1 to FIG. 5) in that the insulating plate
71 is not provided. The insulating plates 72 (referring to FIG.

Micron Ex. 1041, p. 20
Micron v. YMTC
IPR2025-00119



10

15

20

25

30

35

14

3) are provided in the semiconductor memory device 2 as well.

The semiconductor memory device 2 can be
manufactured by forming only the slits 96 (referring to FIG. 3)
and by not forming the slits 95 in the process shown in FIG. 10.

According to the embodiment as well, similarly to the
first embodiment described above, the positive charge that
accumulates inside the memory holes 93 (referring to FIG. 7)
flows in the bidirectional diode 20 via the source electrode film
41, the plug 40, the interconnects 36, and the plugs 37, causes
the bidirectional diode 20 to breakdown, and is discharged to
the outside via the silicon substrate 10. As a result, the
breakdown of the insulating film 32 can be avoided.

In the semiconductor memory device 2 according to the
embodiment, although the source electrode film 41 is not
divided by the insulating plate 71 (referring to FIG. 1 and FIG.
3), the bidirectional diode 20 is interposed between the source
electrode film 41 and the silicon substrate 10; therefore, the
source electrode film 41 can be driven electrically independently
from the silicon substrate 10 within the range of the prescribed
potential difference.

Otherwise, the configuration, the manufacturing method,
and the effects of the embodiment are similar to those of the
first embodiment described above.

Third embodiment

A third embodiment will now be described.

FIG. 12 is a «cross-sectional view showing a
semiconductor memory device according to the embodiment.

FIG. 13 is a top view showing the semiconductor memory
device according to the embodiment.

In the semiconductor memory device 3 according to the
embodiment as shown in FIG. 12 and FIG. 13, a silicon film 54
that is made of conductive polysilicon, an insulating film 55, and
a plug 56 are provided in addition to the configuration of the
semiconductor memory device 1 according to the first
embodiment described above (referring to FIG. 1 to FIG. 5).
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The insulating plates 71 and the insulating plates 72 are linked
to each other. The source electrode film 41 is not divided by
the insulating plates 71 and 72; but the silicon film 54 is
divided by the insulating plates 71 and 72. The silicon
members 61 (referring to FIG. 1) are not provided; and the
silicon pillars 62 are directly connected to the source electrode
film 41.

Details will now be described.

The silicon film 54 is disposed between the source
electrode film 41 and the stacked body 50; and the
configuration of the silicon film 54 is a substantially flat plate
configuration spreading along the XY plane. The insulating film
55 is disposed between the source electrode film 41 and the
silicon film 54. The plug 56 pierces the insulating film 55 and
the silicon layer 43 of the source electrode film 41; the lower
end of the plug 56 contacts the metal layer 42 of the source
electrode film 41; and the upper end of the plug 56 contacts the
silicon film 54. Thereby, a portion of the silicon film 54 is
connected to the source electrode film 41 via the plug 56.
Similarly to the first embodiment, the source electrode film 41
is connected to the bidirectional diode 20 via the plug 40.
Accordingly, a portion of the silicon film 54 is connected to the
bidirectional diode 20 formed in a portion of the upper layer
portion of the silicon substrate 10. The current path that
reaches the bidirectional diode 20 from the silicon film 54 is
insulated from the control circuit 39. The insulating film 44 is
provided at the periphery of a stacked structure made of the
source electrode film 41, the insulating film 55, and the silicon
film 54. The insulating film 45 pierces the stacked structure in
the Z-direction.

Although the insulating plates 71 and the insulating
plates 72 pierce the silicon film 54 in the Z-direction, the
insulating plates 71 and the insulating plates 72 do not pierce
the source electrode film 41. Therefore, the silicon film 54 is
divided into a central portion 54a and a peripheral portion 54b
by the insulating plates 71; but the source electrode film 41 is
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not divided by the insulating plates 71. The plug 56 is
connected to the peripheral portion 54b of the silicon film 54.
The position of the plug 40 is not limited to the outside of the
insulating plate 71. The central portion 54a is divided into a
plurality of portions for each block by the insulating plate 72.
As described above, the insulating plate 72 divides the stacked
body 50 into a plurality of blocks in the Y direction. A contact
84 is provided for each block in the insulating film 70. The
lower end of the contact 84 is connected to the central portion
54a of the silicon film 54. As a result, different potentials can
be applied to the central portion 54a of the silicon film 54 for
each block. On the other hand, the contact 82 connected to
the source electrode film 41 is disposed at a position separated
from the silicon film 54.

In the columnar portions 60, the silicon members 61 are
not provided; and the lower ends of the silicon pillars 62
contact the source electrode film 41. The silicon pillars 62
pierce the central portion 54a of the silicon film 54 and are
insulated from the silicon film 54 by the memory film 63 except
for the aluminum oxide layer 68. The central portion 54a of
the silicon film 54 functions as the gate electrode of the
lowermost level for the silicon pillars 62, e.g., a select gate that
switches the conduction/non-conduction of the silicon pillars 62
for each block.

A method for manufacturing the semiconductor memory
device according to the embodiment will now be described.

FIG. 14 and FIG. 15 are cross-sectional views showing
the method for manufacturing the semiconductor memory
device according to the embodiment.

First, as shown in FIG. 14, the structure body from the
silicon substrate 10 to the source electrode film 41 is made by a
method similar to that of the first embodiment described above.

Continuing, the insulating film 55 is formed on the source
electrode film 41; the plug 56 is formed inside the insulating
film 55 and the silicon layer 43 of the source electrode film 41;
and the silicon film 54 is formed on the plug 56. Then, the
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silicon film 54 and the insulating film 55 are patterned; the
insulating film 44 is formed at the periphery of a stacked
structure made of the source electrode film 41, the silicon film
54, and the insulating film 55; and the insulating film 45 is
formed in a region surrounded with the stacked structure.

Continuing, the stacked body 50 is formed on the silicon
film 54 by alternately depositing the insulating films 51 made of
silicon oxide and the sacrificial films 91 made of silicon nitride.
Then, the insulating film 70 is formed at the periphery of the
stacked body 50. Then, the mask pattern 92 is formed on the
stacked body 50 and on the insulating film 70. Then, the
memory holes 93 are formed in the stacked body 50 by
performing RIE by using the mask pattern 92 as a mask and by
using the silicon film 54 as an etching stopper. The conditions
of the RIE are set to conditions such that silicon oxide and
silicon nitride are etched efficiently. At this time, similarly to
the first embodiment, positive charge accumulates inside the
memory holes 93.

Continuing, when the memory holes 93 reach the silicon
film 54, the etching rate decreases. Thereby, the positions of
the lower ends of the memory holes 93 are aligned. At this
time, the positive charge that accumulates inside the memory
holes 93 moves into the silicon film 54. Then, as shown by the
path E, the positive charge moves into the source electrode film
41 via the plug 56, moves into the n*-type diffusion layer 13 via
the plug 40, the interconnects 36, and the plugs 37, causes
breakdown of the bidirectional diode 20, and moves into the
silicon substrate 10. Then, the positive charge is discharged to
the outside via the silicon substrate 10. Thereby, the arcing at
the insulating film 55 and the insulating film 32 can be
prevented.

Continuing as shown in FIG. 15, the conditions of the RIE
are modified to conditions such that silicon is etched efficiently;
and the RIE is continued. Thereby, the memory holes 93 reach
the insulating film 55. Then, the conditions of the RIE are
modified to conditions such that silicon oxide is etched
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efficiently; and the RIE is continued. Thereby, the memory
holes 93 reach the silicon layer 43 of the source electrode film
41. Here, the RIE is ended.

Continuing as shown in FIG. 12, FIG. 4, and FIG. 5, the
silicon oxide layers 67, the charge storage films 66, the
tunneling insulating films 65, the silicon pillars 62, and the core
members 64 are formed on the inner surfaces of the memory
holes 93. The silicon pillars 62 are connected to the silicon
layer 43. Then, the insulating film 79 and the through-via 78
are formed.

Continuing as shown in FIG. 12, FIG. 13 and FIG. 3, the
silicon film 54 is utilized once as an etching stopper; the
insulating film 70, the stacked body 50, and the region below
the insulating film 70 and the stacked body 50 are etched; and
the slits 95 and 96 are formed to substantially uniform depths.
For example, the slits 95 and 96 can be formed simultaneously
by etching using one mask pattern as a mask. Although the
slits 95 and 96 pierce the silicon film 54 at this time, the slits
95 and 96 do not pierce the source electrode film 41. Thereby,
the silicon film 54 is divided into the central portion 54a and the
peripheral portion 54b by the slit 95. The silicon pillars 62 are
surrounded with the central portion 54a; and the plug 56 is
connected to only the peripheral portion 54b; therefore, by
dividing the silicon film 54, the central portion 54a of the silicon
film 54 that functions as the gate electrode of the lowermost
level can be insulated from the source electrode film 41. The
subsequent manufacturing method is similar to that of the first
embodiment described above.

Effects of the embodiment will now be described.

In the embodiment as well, similarly to the first
embodiment described above, the bidirectional diode 20 s
formed in the upper layer portion of the silicon substrate 10;
and the source electrode film 41 is connected to the
bidirectional diode 20 via the plug 40, the interconnects 36, and
the plugs 37. The silicon film 54 is connected to the source
electrode film 41 via the plug 56. Thereby, when the memory
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holes 93 reach the silicon film 54 as shown in FIG. 14,
breakdown of the bidirectional diode 20 occurs; and the positive
charge that accumulates inside the memory holes 93 flows in
the silicon substrate 10 via the silicon film 54, the plug 56, the
source electrode film 41, the plug 40, the interconnects 36, the
plugs 37, the n*-type diffusion layer 13, the p-type well 12, and
the n-type well 11 and is emitted to the outside. Thereby, the
arcing inside the insulating film 55 and inside the insulating film
32 can be prevented; and the breakdown of the insulating film
55 and the insulating film 32 can be avoided.

By forming the slits 95 as shown in FIG. 12 and FIG. 13,
the silicon film 54 is divided into the central portion 54a and the
peripheral portion 54b. As a result, in the semiconductor
memory device 3 after completion, the central portion 54a that
functions as the gate electrode of the lowermost level for the
silicon pillars 62 can be insulated reliably from the source
electrode film 41. Thereby, the central portion 54a and the
source electrode film 41 can be driven electrically independently.
Also, the parasitic capacitance of the central portion 54a
decreases.

Because the bidirectional diode 20 is interposed between
the source electrode film 41 and the silicon substrate 10, the
source electrode film 41 can be driven electrically independently
from the silicon substrate 10 within the range of the prescribed
potential difference.

Otherwise, the configuration, the manufacturing method,
and the effects of the embodiment are similar to those of the
first embodiment described above.

According to the embodiments described above, a
semiconductor memory device and a method for manufacturing
the semiconductor memory device can be realized in which
downsizing is possible.

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

1. A semiconductor memory device, comprising:

a semiconductor substrate including a diode formed in an
upper layer portion of the semiconductor substrate;

a first insulating film provided above the semiconductor
substrate;

a first conductive film provided above the first insulating
film and coupled to the diode;

a stacked body provided above the first conductive film,
an insulator and an electrode film being stacked alternately in
the stacked body;

a semiconductor member piercing the stacked body and
being connected to the first conductive film; and

a charge storage member provided between the
electrode film and the semiconductor member.

2. The device according to claim 1, wherein
the semiconductor substrate includes:

a first semiconductor layer of a first conductivity
type;

a second semiconductor layer formed in a portion
of an upper layer portion of the first semiconductor layer, the
second semiconductor layer being of a second conductivity
type; and

a third semiconductor layer formed in a portion of
an upper layer portion of the second semiconductor layer, the
third semiconductor layer being of the first conductivity type,
and

the first conductive film is coupled to the third
semiconductor layer.

3. The device according to claim 2, wherein

the semiconductor substrate is of the second conductivity
type, and

the first semiconductor layer is formed in a portion of the
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upper layer portion of the semiconductor substrate.

4. The device according to claim 1, further comprising a
first plug coupled between the diode and the first conductive
film,
the first conductive film including

a first portion connected to the semiconductor
member, and

a second portion connected to the first plug and
insulated from the first portion.

5. The device according to claim 4, wherein
the second portion is provided at a periphery of the first
portion.

6. The device according to claim 4, further comprising:

a second insulating film provided at a periphery of the
stacked body; and

an insulating plate provided inside the second insulating
film and between the first portion and the second portion.

7. The device according to claim 4, further comprising:
a first interconnect provided in the first insulating film
and coupled between the first plug and the diode.

8. The device according to claim 7, further comprising:

a second interconnect provided in the first insulating film
and coupled to a transistor formed on the semiconductor
substrate, the first interconnect being insulated from the second
interconnect.

9. The device according to claim 8, further comprising:
a through-via piercing the stacked body and the first
conductive film, and coupled to the second interconnect.

10. The device according to claim 1, further comprising:
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a second conductive film provided between the first
conductive film and the stacked body;

an intermediate insulating film provided between the first
conductive film and the second conductive film;

a first plug coupled between the diode and the first
conductive film; and

a second plug coupled between the first conductive film
and the second conductive film.

11. The device according to claim 10, wherein

the second conductive film includes a first portion
surrounding the semiconductor member, and a second portion
connected to the second plug and insulated from the first
portion.

12. The device according to claim 11, wherein

the second portion is provided at a periphery of the first
portion.
13. The device according to claim 11, further comprising:

a second insulating film provided at a periphery of the
stacked body; and

an insulating plate provided inside the second insulating
film and between the first portion and the second portion.

14. The device according to claim 10, further comprising:
a first interconnect provided in the first insulating film
and coupled between the first plug and the diode.

15. The device according to claim 14, further comprising:

a second interconnect provided in the first insulating film
and coupled to a transistor formed on the semiconductor
substrate; and

a through-via piercing the stacked body and the first and
second conductive films, and coupled to the second
interconnect.
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16. A method for manufacturing a semiconductor memory
device, comprising:

forming a diode in an wupper layer portion of a
semiconductor substrate;

forming a first insulating film above the semiconductor
substrate;

forming a first conductive film above the first insulating
film, the first conductive film being coupled to the diode;

forming a stacked body above the first conductive film by
alternately forming a first insulating material film and a second
insulating material film;

forming a hole in the stacked body to reach the first
conductive film by performing reactive ion etching;

forming a charge storage member inside the hole;

forming a semiconductor member inside the hole where
the charge storage member is formed, the semiconductor
member being connected to the first conductive film; and

replacing the second insulating material film with an
electrode film after the forming of the semiconductor member.

17. The method according to claim 16, wherein

the forming of the first insulating film includes forming a
plug inside the first insulating film, the plug being coupled
between the diode and the first conductive film, and

the method further comprises subdividing the first
conductive film into a first portion and a second portion after
the forming of the hole, the first portion being connected to the
semiconductor member, the second portion being connected to
the plug.

18. The method according to claim 16, wherein
the forming of the diode includes
forming a first semiconductor layer of a first
conductivity type in a portion of the upper layer portion
of the semiconductor substrate,
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forming a second semiconductor layer of a second
conductivity type in a portion of an upper layer portion of
the first semiconductor layer, and

forming a third semiconductor layer of the first
conductivity type in a portion of an upper layer portion of
the second semiconductor layer, the first conductive film
being coupled to the third semiconductor layer.

19. A method for manufacturing a semiconductor memory
device, comprising:

forming a diode in an upper layer portion of a
semiconductor substrate;

forming a first insulating film above the semiconductor
substrate;

forming a first conductive film above the first insulating
film, the first conductive film being coupled to the diode;

forming an intermediate insulating film above the first
conductive film;

forming a plug piercing the intermediate insulating film;

forming a second conductive film above the intermediate
insulating film, the second conductive film being coupled to the
first conductive film via the plug;

forming a stacked body above the second conductive film
by alternately forming a first insulating material film and a
second insulating material film;

forming a hole in the stacked body, the second
conductive film, and the second insulating film to reach the first
conductive film by performing reactive ion etching;

forming a charge storage member inside the hole;

forming a semiconductor member inside the hole where
the charge storage member is formed, the semiconductor
member being connected to the first conductive film;

subdividing the second conductive film into a first portion
and a second portion after the forming of the hole, the first
portion surrounding the semiconductor member, the second
portion being connected to the plug; and

Micron Ex. 1041, p. 32
Micron v. YMTC
IPR2025-00119



26

replacing the second insulating material film with an
electrode film after the forming of the semiconductor member.

20. The method according to claim 19, wherein

the forming of the diode includes

forming a first semiconductor layer of a first
conductivity type in a portion of the upper layer portion
of the semiconductor substrate,

forming a second semiconductor layer of a second
conductivity type in a portion of an upper layer portion of
the first semiconductor layer, and

forming a third semiconductor layer of the first
conductivity type in a portion of an upper layer portion of
the second semiconductor layer, the first conductive film
being coupled to the third semiconductor layer.
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ABSTRACT

A semiconductor memory device includes a
semiconductor substrate including a diode formed in an upper
layer portion of the semiconductor substrate, a first insulating
film provided above the semiconductor substrate, a first
conductive film provided above the first insulating film and
coupled to the diode, a stacked body provided above the first
conductive film, an insulator and an electrode film being
stacked alternately in the stacked body, a semiconductor
member piercing the stacked body and being connected to the
first conductive film, and a charge storage member provided
between the electrode film and the semiconductor member.
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PROBLEM TO BE 80LVED: To provide a serniconductor mamory device capable of
supprassing an nflusnce of polentials of slectrode lavers, funclioning as s control gate
of & memony cell, on other reglions. [SOLUTHON: The semiconductor memorny devics
ncludes a laminate provided over a memory cell region and & peripheral circult region
on a semicendustor subsirate 11 and formed by allemately laminating a plurality of
ghevtrode fayers WELT o WLS and a plurality of insulating layers 24, 8 sermiconductor
faver 21 provided in a hole formead pensirating the laminate in the memaory call region
and extending in the laminating diraction of the laminate, 8 charge storags layver 17
provided betwean the semiconducior laver 21 and the slecirode layers WET 1o WLE &
transfar transistor provided below the laminate in the peripheral circult region and
ransferring a potential o the elecirode lavers WL1 1o WLS, and a lower shield wiring
fayer SL1 provided hetween the transfer transistor and the botlom slscirode layer WL
and applied with a shield potential corresponding to the polantial of & diffusion laver of
the transfoer transistor. [ COPRPYRIGHT: (CRO10,JPO&INPIT
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Notice

This translation is machine-generated. It cannot be guaranteed that it is intelligible, accurate,
complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or
financial decisions, should not be based on machine-translation output.

CLAIMS JP2010165794

1.

A semiconductor substrate having a memory cell region and a peripheral circuit region; a stacked
body provided over the memory cell region and the peripheral circuit region on the
semiconductor substrate and having a plurality of electrode layers and a plurality of insulating
layers alternately stacked A semiconductor layer provided in a hole formed through the laminate
in the memory cell region and extending in a stacking direction of the electrode layer and the
insulating layer; A transfer transistor provided under the stacked body in the peripheral circuit
region and transferring a potential to the electrode layer; a transfer transistor provided between
the transfer transistor and the lowermost layer of the electrode layer; And a lower shield wiring
layer provided with a shield potential corresponding to the potential of the diffusion layer of the
transfer transistor.

2.

A semiconductor substrate having a memory cell region and a peripheral circuit region; a stacked
body provided over the memory cell region and the peripheral circuit region on the
semiconductor substrate and having a plurality of electrode layers and a plurality of insulating
layers alternately stacked A semiconductor layer provided in a hole formed through the laminate
in the memory cell region and extending in a stacking direction of the electrode layer and the
insulating layer; A transfer transistor provided under the stacked body in the peripheral circuit
region and transferring a potential to the electrode layer; a transfer transistor provided between
the transfer transistor and the lowermost layer of the electrode layer; A lower shield
interconnection layer which is provided with a first shield potential corresponding to a potential
of a diffusion layer of the transfer transistor, a second shield interconnection layer provided on
the uppermost electrode layer, The semiconductor memory device characterized by a second

23-05-2018 1
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shield potential corresponding to the potential of the serial electrode layers and an upper shield
wiring layers provided.

3.

3. The semiconductor memory device according to claim 1, wherein the lower shield
interconnection layer is provided with the same potential as a potential of a diffusion layer of the
transfer transistor located below the lower shield interconnection layer.

4.

An intermediate potential between the potential of the diffusion layer of the transfer transistor
located under the lower shield interconnection layer and the potential of the electrode layer of
the lowermost layer is applied to the lower shield interconnection layer Wherein said first and
second memory cells are connected to each other.

5.

A semiconductor substrate having a memory cell region and a peripheral circuit region; a stacked
body provided over the memory cell region and the peripheral circuit region on the
semiconductor substrate and having a plurality of electrode layers and a plurality of insulating
layers alternately stacked A semiconductor layer provided in a hole formed through the laminate
in the memory cell region and extending in a stacking direction of the electrode layer and the
insulating layer; And a top shield wiring layer provided on the uppermost electrode layer and
provided with a shield potential corresponding to the potential of the electrode layer. Storage
device.

23-05-2018 2
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decisions, such as sommercially relevant or Bnancisl decislons, should not be based on machine-tranalstion oulput.

S — R
DESCRIFTION JPI8101087T84

Kind Code: A1 A semiconducior memaory devics capable of suppressing the influence of a polential of an slectrode layer
functioning as a control gate of 2 memory cell on another region. SCLUTION: The semiconductor mamaory device of the present
imvention comprises & ilaminate inwhich g plurality of slectrods layers WL to WLS and a plursiity of insulating layers 24 ar
provided altemataly stacked over a mamory cel region and a periphers! ciroull region on a semiconductor substrate 41, A
samiconductor layer 21 provided in a2 hole formead through the stacked body iIn the memory ocell region and sxdending in the
stacking direction of the stacked body, and a charge accumulzstion provided between the sendconducior kayer 21 and the
slectrode layers WL 1 fo WL § A transfer transistor provided under the stacked body in the pedpheral oircult region and
transfering a potential o the electrode layers WL 1 1o WL 5, a transfer ransistor provided belween the transfer ansistor and
the owarmost electrode layer WL 1, And 3 lower shield intarconnection layer 8L 1 to which a shisld potential corresponding to
the potential of the layer is applied. (FIG

Semiconductor mamory device

EU )]

The present iwention relates o 8 sermiconductor meraory devics,

10002

i & MONOE (Metal-Owide-Nitride-Oxida-Semiconductan type nonvolatile semiconductor memony device using & silicon altrdde
fiim 35 8 dais storage Byer (chamge storage layer), i is possible to stack memory oells on @ substrate Has been dona.

For exampls, Patert Document 1 discloses 8 teohnigue related © 8 nonvelatiie semiconductor memory device having 2
structure in which a cofumnar semiconductor is provided in g direction perpendicuiar to 3 substrate main surface and 3 phirality
of memory calls are connected in serles in that direction. When the slectrode layer functioning as the controf gate of the memuory
call is provided extending to the peripheral circull region, depending on the polential of the slectrode lavern the resistancs of the
diffusion laver of the transistor formed in the peripheral clreull region is inoreased, There is concern about the problem that it can
rot be done.

i8003]

Japanese Unexamined Patent Application Publication No. 2007180388
{3004}

The present invention provides a semiconductor mermory device capable of suppressing the infiuence of the potential of an
slactrods layer funclinaing as a control gate of 8 meamory cell on other regions.

[0005]

According o an aspect of the present invention, there is provided 8 semiconducior device comprising: 8 samicondustor
substrate having & mamaory cefl region and 2 periphers! circult ragion; a semicondustor substrate provided over a region of the
memory colt region and the peripheral ciroult region on the semiconductor subsirate, A semiconductor laver provided in a hols
formed through the faminate in the memory cell region and extending in a8 stacking direction of the slectrode layer and the
nsuiating laver: A chargs storage layer provided tetween the semiconductor layer and the elsotrode layer & transfer ransistor
provided balow the stacked body in the peripheral giroult region to ransfer a potential o the electrode lavern And 2 lower shield
intarconnaction layar which is provided batwaen the war shisld intarconnection layer and the lower fayer and 0 which 8 shisld
potentisl corresponding to the potential of the difusion iayer of the transfer transistor is applied That the semiconductor mamaory
davice is provided.
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According o ancther aspect of the present invention, there is provided a8 semiconductior device comprising: 8 semiconductor
substrate having 8 memory cell ragion and a peripheral ciroult region; @ semiconduntor substrate providad over the memory cell
region and the peripharal clroult raginn on the semiconductor substrate, A laminated bady in which a plurality of insulating layers
are sitemnalely laminated; a laminated body which is provided in a hole formed through the laminated body in the memory cell
region and extends in a laminating direction of the slectrode ayer and the insulating layer A chamge storage iayer provided
betwenn the semiconductor layer and the sleclrode lavern 8 transfer ransistor provided below the stacked body in the patdpberal
chreult region to transfer a8 polantial o the slectrode fayern, A lower shisld inferconnection layer which s provided batween the
transfer ransistor and the electrode laver of the lowarmost layer and 10 which a first shisld potential coresponding o the
potential of the diffusion layer of the transfer transistor is spplied, Provided on the slectrode laver, and the upper shisid wirng
layer a second shisld potential eorresponding to the potential of the slactrode layer s provided, a samiconductor memony devics
characterized by comprising 8 are provided.

According o stilf another aspact of the present invention, there is provided a semiconducior device comprising: a semiconducter
substrate having a memory celf region and a peripheral clroult region; a semiconductor subsirate provided over the memwry cel
ragion snd the peripheral ciroglt region on the sersiosndoctor substrate, And 8 plurality of nsolating layers arg alternately
stacked In 2 stacking direction of the stacked body and a stacked body which is provided in a8 hole formed through the stacked
body in the memony cell region and which is provided in a siacking direction of the slectrode layer and the insulating lsyer A
charge ascumulation layer provided bebween the semiconductor layer and the electrode layen 8 charge storage layer provided
on the glactrode layer of the uppermost layer and provided on an upper portion © which a shisld potential corresponding to the
potential of the slectrode layer is applied And a shield interconnection layer formed on the semicanductor subsirate.

§0008]

Acnording to the prasant invention, thare iz provided 3 semiconductor memory device which can suppress the influence of the
potential of the slectrode layer functioning as the control gate of the memaory coll on othar regions.

10007

Fi3. 3 iz a schematic diagram showing a plenar positiona! relationship of main elements in a semiconducior memaory device
according to an erabodiment of the present invention.

FiG. 2 is a schematic view coresponding o & oross section A~ A ln FIG. 1. FIG. 4 is a schamatic view correspording o a cross
section takan along line B - B of FiIG. 1; FIG. 2 is & schematic view corresponding (o & oross section taken along the line 8- C of
FIG. 1. FiG. 4 is 8 schematic view cormesponding to the D - O oross seclion in FIG. 1. FIG. 4 s a schemalic diagram
corgsponding to the B - E cross section of FiG. §; FiG. 4 Is 8 schematic view corresponding to a oross seotion taken along line
F - Fin FiG 1 FiG ¥ is g cross-sactional visw similer 1o FIG. 2 In another ambodiment. 7 is & cross-sactional viaw similar to
Fi(3. 7 in the cther ambodiment. FIG. 7 is a cross-sectional view similar to FIG. ¥ in yet ancther embodiment. FIG.

{008]

Hereinafter, smbodiments of the present invention will be desoribed with reference o the drawings. Blemends in cormmon in
gach drawing sre dannted by e same reference numarals, FiG 1 is a schematic disgram showing g planar positionsl
relationship of main slements in & semicondusior memory device acsording o an embodiment of the present invention, FiG. 21is
& view coresponding to a cross section A - A in FIG. 1. FiIG. 3is a view comesponding to the B - B cross section in FIG. 1. FIG.
4 is 8 view corresponding to 8 oross section faken along the iine € - € in FIG 1. FIG. § & a view comesponding o the - 0
crogs section in FIG. 1. FIG. 8 is a view corresponding v the E - E oross seclion in FIG. 1. FIE. 7 is a view comresponding to the
gaction F - Fin FEG. 1

{0808}

in this specification, for convenianne of desoription, an XYZ ornthogonal ooordinate system iz introduced. In this coordinate
system, twa directions paralial to the upper surface {main surface) of the semiconductor substrate and orthegonal (o aach other
are defined as X direction and Y direction, and a direction perpendicutar o the main surface of the semiconductor substrate is
defined as & Diraction.

{B010]

The semiconductor mamory device aocording o the present embodiment includes a memaory call array 10 in which a plurality of
ragraoty colls are thee-dimensionally aranged, a perphoral droult 80 for weiting data in the memory oell, an operation for
reading out data stored in the memoery oo, and the ke On the same semiconductor substrate. FIG. 1 shows a row decoder for
saiacting an siectrode layer which functions particuiarly as a control gate of & memory cell smong peripheral circuits 50.

{01}

First, memory cells will be desoribed with reference to FIG. 2.

{0013}
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For exampls, on the surface of a p-lype silicon substrate for p-tvpe wall laver) 11, n <> type diffusion lavers 12, 13 and n <>
type diffusinn layar 14 are selectively formad.

The diffusion layer 14 is connectad o the cell soume CF. On the surfane of the substrate 11 between the diffusion layer 12 and
the diffusion layer 13, a source side selection gate 8GS is provided via an insulating flim 18, The source side selection gate
SGE s made of, for example, amorphous or polyorystatiing ailicon. The diffusion fayers 12 to 14, the insulating fim 15, and the
source side solection gate 8GS constitute a seurce side selection transistor.

18943}

On the diffusion layer 12, a memory string ME configured by connecting a plurality of memory cells MO In series in the 2
direction is providad. By conirolling the gate voltage appliad to the source side sclection gate 868, R is possible to tum on and
off betwaen the memony stting ME and the call source C8.

18814}

An interiayer insulating laver 18 is provided on the substrate ), and & lower shield inferconnection layer 8L 1 (hersinaRer also
simply referred o 83 & shisld nterconnection layer) is provided on the indedayver insulating layer 13, On the shield
irteroonnection layer SL 1, a multiaver body in which a plurality of insulating layers 24 and a phurality of electrode fayers Wil 1
2 Wi & are alternately laminated s provided. The number of layers of the slectrode layers WL <b> 1 o WL <b> & iz arbitrary,
but in tha present embodiment, for example, a case of five layers is exemplified.

5]

The shisld wiring Iayer SL 1 and the olectrode layers WL 1 to WL § are made of amorphous or polyorysisiline silicon, for
example. Alternatively, the shield wiring layer 8L 1 may be made of metal silicide or matal having lower resistance.

(0048

A drain side selection gate SGD iz provided on the uppermost insulsting layver 24 on the laminste, and insulating lavers 25, 28
are provided theraon, The drain side sciection gate SGO is made of amorphous or polyorystaiiine siticon, Yor exampie. In
addition, the upper surface of the insulating layver 28 is covered with the insulating fitm 18,

FaoATY

A through hole that extends in the 2 direction and reaches the diffusion laver 12 is formed in the laminate, and the insudaling film
18, the charge storage layer 17, the insulating film 18, and the semiconductor iayer 21 are provided on the side wall of tha
through hobe .

[048)

For exampie, the insulating film 16 is 2 silicon oxide film, the charge slorage layer 17 is a silicon nitride film, and the insulating
fayer 18 is a silicon oxide fim, which constifute 8 se-called ONQO {Oxide-Nitride-Oxide) film.

The sericonductor layer 21 s, for example, <> -lype silicon. The semiconductor layer 21 s In contact with the diffusion layver
12 at the bottorn of the theotgh hole,

[0048]

A portion where the samiconductor tayer 21 and aach of the alectrode layers WL 1 10 WL § are opposed (o aach other with tha
ONG film interposed therebetween forms a mamony celt MO, the semiconductar layer 21 functions as a channel in the mamory
oell MC, each of the slecirode lavers WL 1 to WL & is a control gate , And the charge accumulation layver 17 functions as a data
storage laver that accumulates charges injected from the semiconductor layer 21,

15020}

The memory cell MO is & memory cell having & charge frap structure, and the charge storage layer 17 has many traps for
trapping charges {electrons), and is made of, for example, a3 sificon nitrids film.

The insutating filrn 18 batween the charge storage layer 17 and the semiconductor layer 21 is formad such that when charges
are injected from the semiconductor layer 21 info the charge slomage fayer 17 or charges acoumulated in the charge storage
fayer 17 diffuse into the semiconductor layer 21 in this case, R becomes a potential barrier, The insulating film 18 bebveen the
charge storage ayver 17 and each of the slectrods lavers WL <b> 1 o WL <b> 5 prevends the charge agoumuiated in the charge
storage layer 17 from diffusing inte the slecirode kayers WL <b> 1 10 WL <b> §. A plurality of mamory calls MO comasponding ©
the number of slectrode fayers WL 1 0 WL 8 are connactad In serles inthe £ direction (o constiftte a mamory stiing MS.

021

On the top of the semiconducior layver 24, & p <> type semiconductor laver 22 and an n <+> {ype semiconducior layer 23 are
provided by ion implantation, respectively. The drain side selection gate 8GO faces the semiconductor fayer 22 with the
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insulating film 18 ixterposed therebetwesn, and thareby constitttes a drain side sslection ransistor.
(00223

& portion provided on the upper suface of the insulating fim 18 in the semiconductor iayer 23 s matal sificided, and this portion
iz connectsd 1o the bit line BL. On / off control behween the memory string MS and the bit iine Bl can be controlind by contralling
the gate voltage applied o the drain side seiection gate 8GO,

§00:23}

Ar Insulating layer 28 s burled nside the semioonductor layers 29 10 23, and an interlayer Insulating layer 27 Is also provided
thereon and amund the oell sourne C8. Further, the end of the shisld wirdng layer 8L 1, the slectrode layers W 1 1o WL §, and
the drain side selection gate SGD on the side opposite to the memory string M3 is metgh-sificided to reduce the resistance.

10024

The laminated body including the shield wiring fayer 8L 1, the insulating layer 24, and the slectrode layers WL 1 o WL 8
dascribed above edends to the peripheral clreult reglon. Thase stacked bodles are shown as word lines WE in the plan view of
Fia.

[O025)

in the periphersa! circulf region, & ransfer transistor for transferring a polential to each of the slectrode lavers WL <b> 1 to WL
<p> & and the shield wiring layer 8L <b> 1 is provided. For example, FIG. 1 shows a region where a transfer ransistor 20 for
transfening & polential o the slectrode ayer WL 2, a transfer transistor 30 for transfeiring a potential to the electrode layer WL
1, and a transfer transistor 40 for transferting s potential to the shisld interconnection layer 8L 1 are formed Respectively.

18026]

FiGs, § coresponding to the D - D oross socton in FIG. 1 shows the seotional strucium of the portion whaere the transfer
transistor 20 is formed.

0T

Transfer transistor 20 inclhides n <> fype diffusion tayers 33 a, 338 b sslactively formed on the surfzce of substrate 11, n <>
type diffusion fayers 34 g, 34 b, diffusion laver 33 a and diffusion fayer 33 b A gate insulating fiim 32 provided on the surface of
the substrate 11 between the gale insulating film 32 and the gate slectrode 31 provided thereon.

The ragion in which they are formed s shown as the active ragion 60 of the transfer transistor 20 iIn FIG. The diffusion layer
formed on the surface of the subsirate 11 is separated from the difusion lsyers of other fransistors and slements by an
insulating layer 38 having a 811 {Shallow Trench lsolation) structurs, for example.

18828)

A wiring 39 s provided on the stacked body with an insulating laver 28 interposad thershetween, and the diffusion layer 34 g of
the transfer transistor 20 is connedted (o the wirlng 39 via the contact portion 38. The diffusion iayer 34 b s connacted o the
sfectrods layer WL 2 via the contact portions 38 and 41,

[B029)

As shown in FiG. 4 corresponding to the © - C oross sectipn in FIG. 1, the olectrode layers WL 1 to WL 8 and the shield wiring
fayar SL1 are formad stepwise in the poripberal ciroult region. Each of the silgotrode fayers Wi 1 10 WL § and the shield wiring
fayer 8L 1 is formed in o stepwise shape and is connectsd o @ corresponding transfer transistor via a contact portion.

§0030]

For axamplg, the slectroda layer WL 2 is connactad to e diffusion layer 34 b of the transfer transistor 20 via the contact portion
41 and the contact pottion 38 shown in FIG. § The siectrode fayer WL 1 is conneoted o the diffusion layer 34 b of the transfar
transistor 30 via the contact portion 4¢ and the contact portion 38 shown in FiG. 8. The shisld wirlng layer 8L 1 s connected to
the diffusion fayer 34 b of the transfer fransistor 40 via the conlact porlien 43 and the contact portion 38 shown in FIG. 7.

{5031]

The stepped porfion connected to the transfer transistor in each of the clectrode lavers WL 1 o WL & and the shield
interconnection laver 3L 1 s metal silcided and has low resistance.

003523
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in the transfer transistor 20 shown in FE3. 8, when a predetermined gate voltage is applied o the gate slectrods 31 via the gate
wiring 37, the difusion lavers 34 g and 34 b are conducted t each other, and am applied to the difusion layar 34 a via the
wiring 38 and the contact portion 346 s transferrad to the diffusion layer 34 b,

The potential of the diffusion layer 34 b is transferred to the slecirods laver WL 2 through the contact portions 38 and 41.

[5033]

FiG. & sorresponding o the EE section n FIG. 1 shows 8 cross-sectional structure of the potion whare the ansier transistor 30
is formed.

§0034]

Sinvilarly Tor this transfer ransistor 30, n <-> type difusion layers 33a, 330 selectively formad on the surface of the substrate 14,
B e typa diffusion layers 3da, 34b, diffusion layer 33a and diffusion A gate insuiating film 37 providad on the surfzce of the
substrate 11 babween the gate slectrode 31 and the gate electrode 31, and a gate slectrode 31 provided on the gate insulating
fiim 32,

The region in which they are formed is shown as the acthe reglon 80 of the transfer transistor 30 B FIG.

§5035)

in the transfer transistor 30, when a pradaterminad gate voltage is applied 10 the gate siactrods 31 through the gate wiring 37,
the diffusion ayers 34 a and 34 b are conductad, and the potential applied to the ditfusion layer 34 3 via the wiring 38 and the
contact portion 36 is ransiemrad o the diffusion layer 34 b. The potential of the diffusion layer 34 b is ransismrad (o the electrode
fayer W 1 through the contact portions 38 and 42,

{0038

FIG. 7 coresponding t© the F - F oross section in FIG. 1 shows 2 cross sectional structure of & portion whare the transfer
transisior 40 s formad.

[5087]

Similarly for this transfer transistor 44, n <> type diffusion layers 33 a. 33 b selectively formed on the surface of the substrate
11, n <> type diffusion layers 34 a, 34 b, diffusion fayer 33 a and diffusion A gate insulating fim 32 provided on the surface of
the substrate 41 belween the gate sicctrode 31 and the gate olecirode 31, and a3 gate slectrode 31 provided on the gate
insudating filrn 32,

The region in which theay are formed is shown a3 the active region 80 of the transfer transistor 40 in FIG,

18038]

in the transfer ranaister 40, when g predetermined gate voltage s appiled (o the gate slscirode 31 vis the gate wiring 37, the
diffusion layers 34 a and 34 b are conducted, and the polential applied o the diffusion layer 34 3 via the witing 3% and the
contact portion 38 Is transferred to the diffusion fayer 34 b, The potential of the diffusion layer 34 b is transferred o the shiald
witing layer 8L 1 vig the contact portions 38 and 43.

§0039)

The semiconductor memory device according to the present embodimant s a nonvelatie semiconducior memaory devion that
can electrically erase and write dala olectically and can hold stored contents aven whan Hhe powar supply is turmed off.

{0040

Here, @ memory oolf {cell to be wiitten] having a control gate of any electrode layer there, for sxample, the slectrode laver WL 2)
i the block (selected block) surrcunded by the dolted line in FIGE. 1, in which alectrons are injected info the change storage
fayer to write data,

{0041}

O V is applied to the selected bit line BL connected to the writihg target call {including the memory string inchuding the sama),
and Vdd (for axample, about several volls) is applied o the other unselecied bit ings BL.

The drain side selection fransistor connected to the write target cefl is tumned on and the source side seleclion transistor
connacted to the write target cell {s umed off,

Vidd s given to the ol source. 8V is applind o the substrate 11 or the p-type well layar Vpgm {eg. aboot 20 V) is applied to the
asfectmda layer W 2 which is the control gate of the cell to ke programmad, and Vpass (about 10V, for exampia) is applied to
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the other slectrode lavers. That is, o the slectrode laver WL 2 of the selacted block, the write potential Vpgm ghven 0 the witing
32 is transferrad and applied by the transfer transistor 20 shown in FiG. 8

00431

As g result, 0V of the selected bit ine Bl propagstes o the channe!l (semiconductor layer 21) of the call fo be writen, and the
intensity of the slectiic field applied o the ONQO film betwean the channet and the slectrede fayer WL 2 of the osll (o be written
becomes stronger |, Electrons are injected info the charge storage layer 17 of the ceff fo be wrillen, and data wilting is
performed.

§8843}

A desired shielding potential according to the potentials of the diffusion layers 34a and 34b of the transfer transistor below the
shiald interconnection laver SL1 and the poteniial of the lowarmost electrods layer WL1 is applied to the shisld inlerconnection
tayer 8L1.

Table 1 shows an example of the polentials of the aledirade layers WE <b> 1 o WL <b> § and the potential of the shiald wiring
fayer SL «<b> 1.

§0044)
[045]

Vpgrm is a voltage sufficient o perform data wiiting {slectron injection) in the celf o be wrilten, and is, for example, sbout 20 V.

Vpass is & voliags which prevents wiiling to the non-writing object cell and Vpgm at the unseiectad bit ine is set o the channel
region of the oall such that wiiting is not parformed on the mamory cell having the slectrods layer as the conlrol gate | And it s,
for sxample, shout 10V

[0048]

In the semizonducior mamoery device aocording to the prasent embodimaent, it order (o effectively utilize the substrate ares, a
transfer ransistor s provided under 3 portion extending © the peripheral cireuit region in the clectrode layers WL 1 to WL &
That is, as shown in FiG. 1, the word line WL inciuding the electrode iavers WL 1 o WL § extends 50 a3 1o ¢ross over the active
ragion 80 of the transfer transistor,

{5047}

i such a structure, depanding on the potential of the electrods layer existing above the active region 80, the n <> type diffusion
fayers 33a, 33b of the transfer transistor thembeiow has high resistancae, and in some cases, e mverse conducthily bype
fnvearsion A layer may be formed and | may be impossible o transfer charges.

18048]

in contrast, in the present armbadimant, the shisld interconnaction fayer SL 1 is provided between the lowermost sledtrode layer
WL 1 and the transfer transistor, and 8 desired shisld potential is applied o the shield interconnestion layer 8L 1.

As a rasuit, the hivence of the electrode layer potential on the n <> fype diffusion layers 33a and 33k of the ransfer transistor
is blocked, and the resistance rise of the n <> type diffusion lavers 33a and 33b can be suppressed.

{0048]

Table 1 shows potential axamples of the olectrode lavers WLY fo WLE and the shisld wirng laver 8L1 above the fransifer
transisiorn when the ansier ransistor ransfers, for example, Yogm o an arbitrary slectrode layer.

U

When Vpgm is ransferred (o the alectrods laver WL of the lowermaost layver by the transfer transistorn, for axample, the same
Vpgm s given to the shiold wiring laver L1,

Thiz makes ¥ possible o suppress the slectron density reduction or the formation of the vversion layer particudarly on the
surface side of the n <> type diffusion layers 3% a8 and 33 b of the ransfer transisior, and to suppress the resistance rise of the
diffusion layers 33 a and 33 b.

10051

Vpgm is fransfared (o, for example, the eleclrode layer WL 2 by the transfer transiston and when the potential applied to the
fowermost layer WL 1 is Vpass, in order o suppress the resistance of the diffusion fayers 33 a8 and 33 b from increasing,
similarly to the above, in the shield wiring layer SL 1 Gives Vpgm. Alternatively, Vpg mb lower than Vpgm is shielded to such an
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sxient that the resistance in the diffusion layers 33a, 33b does not cause a problem in order o ensune the withstand voltags of
the insulating layver between the lowest slectrode layer WL to which Vpass is given and the shield wiring layer SL1 May be
provided t© the wirtng layer SL 1.

18852}

For example, Vpgm is transferred (o the slectrode laver WL 3 by the tansfer transistor, and when the potential applied to the
lowarmost slechrode laver WL 1 8 8V, in order o supprass the resistance of the diffusion layers 33 a and 33 b from incraasing,
simitarly fo the above case, the shisid wiring layer Give Vpgm to BL1. Also in this case, in order 1o ensurs the withstand voltage
of the insulating lsver betweean the lowaest layer electrods layer WL 1 to which 0V is applied and the shield widng layer SL 1, the
resistance of the difusion layers 33 a and 33 b s sat to be higher than Vpgra The lowasad Vg mb may be applied to the shield
wiring layer 8L 1.

{005

Since the shield interconnaction fayer 8L 1 does not function as a8 conlrol gate of the memony call, it is possible © design with
ondy the low resistance without considering the transistor characteristics such as a threshold value. From such a viewpoint, the
shilaid wiring layer SL 1 s not Emited {o a semiconducton and may be formad of & compound of 8 matal and 8 semiconduntor, or
a matal

[H054]

MNaxt, another embodiment of the present invention will be describad with reference to FIGS. FIS. 8 is 2 cross-sectional view of
the mamory cell array portion comresponding o FIG. 2 of the embodiment described sabove, and FIG. 8 is a cross-sectional view
of the row decoder portion soerresponding o FE3.

{0055

in the prezent ambodiment, an upper shield intarconnection layer 8L 2 (herginafier also simply refarred o as a shisld
interconnection layer) is provided between the uppermost electrode layer WL 8 and the drain side selection gate 836D, in the
shiedd wiring fayer 8L 2, the desired shisld potential applied to the wiring 38 is transferred via the contact portions 38, 38, 44 by
the transfer transistor 70 shown in FiG. 8,

§5058)

For axample, when high voltage Vpgr is applind o the uppamost slectrods laver WL § 10 perform wiiting, the selaected bit line
connentad fo the memony siring inchuding the cell {o be written iz set at 3V, and 0 V is appliad to the channel of the call o be
written, is performed.

FO0ST]

in the unsslectad memory string not inchuding the oeff to be written, the connaction to the bt line is out off by Wwming off the drain
side selection gate, the channel potential is raised by the boust ratis, and the voltage is applied o the slectrode laver WL S to
which Yogre s apphed An sleotric fleld inowhich slectron injection is performed does not act so thal willing o nonselected cells
is not peformed.

At this time, & high voltage is applied between the source and the drain of the drain side sslection gate in the unselected
memory string, and there is 8 concem thal erronsous writing o unselected cells ooccurs dus to GIDL {Gate induced Drain
Leakage) phenomeanon,

{058

Oy the other hand, in this embodimerd, the shisld interconnection layer 8L 2 s provided betwesn the eleclrode layer WL 8§ of
the uppermost layer and the drain side salection gete SGD, the shicld interconnection layver Sk 2 is provided with the shisid
interconnection leyer SL 2 corresponding to the potential of the uppermost laver clactrode leyer WL § By providing o desired
potential, the potential diffsrence between the source and the drain of the drain side selaction gale 3GD ocan be relaxed, and
srronacus writing by GIDL can be suppressed.

13050]

Table 2 shows potential examples of the slectrode lavers WL 1 to WL § and the upper shisld wiring fayver BL 2 in the unsslected
ragrnoty string.

FROS0]

084}
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YWhen the potential of the oppermost elecirods layer WL 5 is 0V, since no high voltage is applied betweesn the source and the
drain of the drain side selection gate SGD, GIDL doss not occur and the potental applied to the shield witng laver 8L 2 is
sufficiently OV .

18082}

in the case where Vpass {(for example, about 10 V) is applied o the slectrode laver WL 5, in order to reduce the electric field
bebrveen the source and the drain of the drain side selection gate 86D and supprass the cocurrence of GIDL, several ¥V o
Vpassl lower than Vpass are applied {o the shisld wiring laver 812,

At this time, the potential applied o the shield interconnection layer BL 2 can ba lowerad (o such an extent that the slectrode
tayer WL § is not deteriorated by GIDL.

FR0S83Y

i the case where Vpgm {eg, about 20 V) is applied o the slectiode layer WL &, in order o reduce the alectrio fisld bebwveen the
source and the drain of the drain side selection gate SGD and suppress the generation of GIDL, sirmllardy fo the above case,
Vpg mi o the shisld wiring layer L 2.

in this case, since GIDL s more likely o oocur than when the slectrode layer WL B s Vpass, # s desivable to give a higher
potential o the shinld witing layer Sl 2 than when the slectrode laver WL 5 is Vpass.

Howavar, § the polential of the shisld interconnectinon layer 8L 2 is too high, GIDL ocours in the vicinily of the shisld
interconnection layver 3L 2 and detedoraion in characterstics due I & can not be lgnored, 50 the upper imit of the shisld
potential neads to be appropriately sst.

{80843

Since the shiekd nterconnection layer S 2 does not function as 2 controd gate of the memorny cell, s possible © design with
only the low resistance without considerning the transistor characteristivs such as the threshold value,

From such 8 viewpoing, the shield wiing layer SL 2 iz not limited 10 8 semiconductor, and may be formad of a compound of &
matal and a semiconductor, or 8 matal

FO0S5]

Basides, as shown in FIG. 10 which is a sectional view of a row dacader portion similar to FIG. 7, both the shield interconnaction
fayer SL 1 and the shisld interconnection laver 8L 2 desoribed shove may be provided.

[0088]

in other words, by providing the lower shinld interconnection layver SL 1 bebwean the lowermost electmda laver WL 1 and the
transier ransistor and ghving a desired first shisid potential, it is possible to suppress the increase in resistance of the diffusion
tayer of the transfer Transistorn By providing the upper shisid interconnection fayer 8L 2 between the slectrode laver {the
slectrode fayer WL 4 in the case of FIG. 10} and the drain side selection gate SGB and giving a desired sscond shisid potential,
sfronecus witing o the unseleciad cell can be suppressed |

{08T]

The erabodimants of the present invention bave baen described with refarancs {0 spacific examples,
Howawver, the present invention iz not limited therets, and varinus modifications are possible based on the technical idea of the

presant invention.

fouesy

in the above-desoribed embodiment, the wite potential Vogm is transferred by the transfer transistor. However, the fransfer
fransistor ransters e potential, for examplhs, Vpass or § V aceonding 1o the polantial applied to the gorresponding slectrode
layan

For example, when the transfor transisior transfers Vpass, Vpass may be applind to the shisld inlerconnestion layer Sh 1
thereon. Howaver, aven in that case, it is preferable tn give the shisld interconnection layer SL. 1 a potential as high as possible
a8 iong as it is possible to secure a breakdown voltage betwasn the shisld interconnacton fayer S 1 and the lowermost
slectrods iayer WL 1 as describad above, {tis advaniageous for suppression of rdse.

§008%]

in the ahove-describad ambodiment, silioon is exemplified as a semiconductorn, butl a semiconducior other than sificon may be
used, Futher, the film structure inoluding the charge storage layer 17 balween each of the eleclrode layers WL 1 to WL 5 and
the semiconducton layer 21 s not imited to the ONQOQ Oxide-Nitride-Oxide) structure. For example, the charge storage layer and
the gate nsulating fim it may have a layared structurs.
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{007}

30 memory cel array, 17 charge storage laver, 20, 30, 40 transfer transistor, 21 semivonductor layer, 80 perphberal ciroult, G8
... call source, 8GS L. sourcs side seiection transistor, 3GD .. drain side selection transistor, MO ... mamory cell, MS . mamory
atring, WL1 to WLS . slectrode layer, SL1T .. lower shield wiring laver, 8L2 . top shisld wiring layer
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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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 [ FIRSTNAMED APPLICANT | ATTY.DOCKETNO/TITLE |
16/129,082 09/12/2018 Jun FUJIKI 516693US
CONFIRMATION NO. 1059
22850 INFORMAL NOTICE

OBLON, MCCLELLAND, MAIER & NEUSTADT, L.L.P.

sl DUE STHEET 0O B

Date Mailed: 10/03/2018

INFORMATIONAL NOTICE TO APPLICANT

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

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

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

Jun FUJIKI

Shinya ARAI

Kotaro FUJII

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.
/ggasgedom/
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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

M%ﬁgON I 3511(LCI)NDGAOTYE G%E?ET I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
16/129,082 09/12/2018 2811 1880 516693US 20
CONFIRMATION NO. 1059
22850 FILING RECEIPT
OBLON, MCCLELLAND, MAIER & NEUSTADT, L.L.P.
1940 DUKE STREET 0 L0

ALEXANDRIA, VA 22314
Date Mailed: 10/03/2018

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Jun FUJIKI, Mie, JAPAN;

Shinya ARAI, Yokkaichi, JAPAN;

Kotaro FUJII, Yokkaichi, JAPAN;
Applicant(s)

TOSHIBA MEMORY CORPORATION, Minato-ku, JAPAN;
Assignment For Published Patent Application

TOSHIBA MEMORY CORPORATION, Minato-ku, JAPAN

Power of Attorney: The patent practitioners associated with Customer Number 22850

Domestic Applications for which benefit is claimed - None.
A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for
domestic benefit. See 37 CFR 1.76 and 1.78.

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
JAPAN 2017-247987 12/25/2017 Access Code Provided

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

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.
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Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 10/01/2018

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/129,082

Projected Publication Date: 06/27/2019
Non-Publication Request: No

Early Publication Request: No
Title

SEMICONDUCTOR MEMORY DEVICE AND METHOD FOR MANUFACTURING SAME
Preliminary Class

257
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

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

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

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

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

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

NOT GRANTED

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

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 16/129,082
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
e o) N/A N/A N/A N/A 300
SEARCH FEE
R i) N/A N/A N/A N/A 660
EXAMINATION FEE
A ON e N/A N/A N/A N/A 760
TOTAL CLAIMS .
(37 CFR 1.16(i)) 20 minus 20= OR [|x 100 = 0.00
INDEPENDENT CLAIMS ! *
(37 CFR 1.16(h)) 3 minus 3 = x 460 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(837 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 1720
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
w Total " =
s (37 CF?{ Iav16(i)) Mins OR [«x
=] Independent * Minus | *** =
E (37 onR 1.16(h)) OR |x
<§( Application Size Fee (37 GFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE($) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
w Total * Minus | ** = -
= (37 oFg{ ?16@)) OR [x =
% Independent Minus - = = OR |«x =
w (37 CFR 1.16(h)) = =
<§: Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1
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WIPO

.- . WORLD
Digital Access Service INTELLECTUAL PROPERTY

(DAS) ORGANIZATION

CERTIFICATE OF AVAILABILITY OF A CERTIFIED PATENT DOCUMENT IN A
DIGITAL LIBRARY

The International Bureau certifies that a copy of the patent application indicated
below has been available to the WIPO Digital Access Service since the date of
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
| APPLICATION DATA SHEET (37 CFR 1.76) AND ASSIGNMENT FOR SINGLE ASSIGNEE

Title-of SEMICONDUCTOR MEMORY DEVICE AND METHOD FOR
Invention MANUFACTURING SAME

As the below named inventor, I hereby declare that:
This declaration [C] The attached application, or

isdirected to;: [X] United States application or PCT international npphcation number 16/129,082
filedon September 12, 2018

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

WHEREAS, TOSHIBA MEMORY CORPORATION

(hereinafter referred to as “ASSIGNEE") having places of business at: _1-1, Shibaura 1-chome, Minato-ku, Tokyo,
Japan , is desirous of acquiring the entire right, title and interest in and to said invention and in and to any Letters
Patent that may be granted therefore in the United States and its territorial possessions and in any and all foreign
countries;

NOW, THEREFORE, in consideration of the sum of FIVE DOLLARS ($5.00), the reeeipt whereof is hereby
acknowledged, and for other gocd and valuable consideration, L, by these presents do sell, assign and transfer unto
said ASSIGNEE, the full and exclusive right to the said invention in the United States and its territorial possessions
and in all foreign countries (including the right to claim priority under the terms of the International Convention and
other relevant International Treaties and Arrangements from the aforesaid application) and the entire right, title and
interest in and to any and all Letters Patent which may be granted therefor in the United States and its territorial
possessions and in any and all foreign countries and in and to any and all divisions, reissues, continuations,
substitutions and renewals thereof.

I hereby authorize and request the Patent Office Officials in the United Stutes and its territorial possessions and
any and all foreign countries to issue any and all of said Letters Patent, when granted, to said ASSIGNEE as the
assignee of my entire right, title and interest in and to the same, for the sole use and behoof of said ASSIGNEE, its
(his) successors and assigns, to the full end of the term for which said Letters Patent may be granted, as fully and
entirely as the same would have been held by me had this Assignment and sale not been made.

Further, 1 agree that | will communicate to said ASSIGNEE or its (his) representatives any facts known to me

ing said invention, and testify in any legal proceeding, sign all lawful papers, execute all divisional,

continuation, substitute, renewal and reissue applications, execute ail necessary assignment papers to cause any and

all of said Letters Patent to be issued to said ASSIGNEE, make all rightful oaths, and, generally do everything

possible to aid said ASSIGNEE, its (his) successors and assigns, to obtain and enforce proper protection for said
invention in the United States and its territorial possessions and in any and all foreign countries.

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

LEGAL NAME OF INVENTOR
Inventor: _Jun FUJIKI Date: ot 25, 2o( &

Signature: Jaw\. \?—oga%l'

OBLON, McCLELLAND, MAIER & NEUSTADT, L.L.P.
ATTORNEYS AT LAW
1940 DUKE STREET
ALEXANDRIA, VIRGINIA 22314
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN ]
\___APPLICATION DATA SHEET (37 CFR 1.76) AND ASSIGNMENT FOR SINGLE ASSIGNEE

Title of SEMICONDUCTOR MEMORY DEVICE AND METHOD FOR
Invention MANUFACTURING SAME

As the below named inventor, 1 hereby declare that:
This declaration {] The attached application, or

is directed to: United States application or PCT international application number 16/129,082
filed on September 12, 2018 .

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

WHEREAS, TOSHIBA MEMORY CORPORATION
(hereinafter referred to as “ASSIGNER™) having places of business at: _1-1, Sh - .
m_.-desnousofaequlrmgtheenhreright,htleandmmestmandﬁou!dinvennnnmdmandmauylm
Pmtﬂxatmaybeyantedtherefommd:eUnitedSmanditsterﬁwﬂalpossessbmmldhauymdaﬂm
countries;

NOW, THEREFORE, in consideration of the sum of FIVE DOLLARS ($5.00), the receipt whereof is hereby
acknowledged, and for ather gaod and valuable consideration, I, by these presents do sell, assign and transfer unto
said ASSIGNEE, the full and exclusive right to the said invention in the United States and its territorial possessions
and in all foreign countries (including the right to claim priority under the terms of the International Canvention and
other relevant International Treaties and Arrangements from the aforesaid application) and the entire right, title and
interest in and to any and all Letters Patent which may be granted therefor in the United States and its territorial
possessions and in any and all foreign countries and in and to any and all divisions, reissues, continuations,
substitutions and renewals thereof.

1 hereby anthorize and request the Patent Office Officials in the United States and its territorial possessions and
any and all foreign countries to issue any and all of said Letters Patent, when granted, to said ASSIGNEE as the
assignee of my entire right, title and interest in and to the same, for the sole use and behoof of said ASSIGNEE, its
(his) successors and assigns, to the full end of the term for which said Letters Patent may be granted, as fully and
entirely as the same would have been held by me had this Assignment and sale not been made.

Further, I agree that I will communicate to said ASSIGNEE or its (his) representatives any facts known to me
respecting said invention, and tesufy in any lepal proceeding, sign all lawful papers, execute all divisional,
continuation, substitute, renewal and reissue applications, execute all necessary assignment papers to cause any and
allofsaidlmPatantmbetssuedtosmdASSIGNEE makeallnghtml oaths, and, generally do everything
possible to aid said ASSIGNEE, its (his) successors and assigns, to obtain and enforce proper protection for said
invention in the United States and its territorial possessions and in any and all foreign countries.

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

LEGAL NAME OF INVENTOR
Inventor: _Shinya ARAI pate: et 4, 20/8
Signane: Shtuge) eactS

|4

OBLON, McCLELLAND, MAIER & NEUSTADT, L.L.P.
ATTORNEYS AT LAW
1940 DUKE STREET
ALEXANDRIA, VIRGINIA 22314
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN ]
___ APPLICATION DATA SHEET (37 CFR 1.76) AND ASSIGNMENT FOR SINGLE ASSIGNEE
Title of SEMICONDUCTOR MEMORY DEVICE AND METHOD FOR

Invention MANUFACTURING SAME

As the below named inventor, I hereby declare that:
This declaration [] The attached application, or

isdirected to:  [X] United States application or PCT intemnational application mmnber 16/129,082
filed on _September 12, 2018 .

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

WHEREAS, TOSHIBA MEMORY CORPORATION

(hereinafier referred to as “ASSIGNEE™) having places of business at: _]-1 ) 1at
xsdmuousofacqmnngtheentueright,ﬁtle and interest in and to said mveutionandinandtoany Letters

Patent that may be granted therefore in the United States and its territorlal possessions and in any and all foreign

countries;

NOW, THEREFORE, in consideration of the sum of FIVE DOLLARS ($5.00), the receipt whereof is hereby
acknowledged, and for other good and valuable consideration, I, by these preseats do sell, assign and transfer unto
said ASSIGNER, the full and exciusive right to the said invention in the United States and its territorial possessions
and in all foreign countries (including the right to claim priority under the terms of the International Convention and
other relevant Intemational Treaties and Arrangements from the aforesaid application) and the entire right, title and
interest in and to any and all Letters Patent which may be granted therefor in the United States and its territorial
possessions and in any and all foreign countries and in and to any and all divisions, reissues, continuations,
substitutions and rencwals thereof.

1 hereby authorize and request the Patent Office Officials in the United States and its territorial possessions and
any and all foreign countries to issue any and all of said Letters Patent, when granted, to said ASSIGNEE as the
assignee of my entire right, title and interest in and to the same, for the sole use and behoof of said ASSIGNEE, its
(his) successors and assigns, to the full end of the term for which said Letters Patent may be granted, as fully and
entirely as the same would have been held by me had this Assignment and sale not been made.

Fusther, I agres that I will communicate to said ASSIGNER or its (his) representatives any facts known to me
respecﬁngsaidinvenﬁon,mdmsﬁfymmlegalpmceodmg sign all lawful papers, execute all divisional,
continuation, substitute, renewal and reissue applications, execute all necessary assignment papers to cause any and
all of said Letters Patent to be issued to said ASSIGNEE, make all rightful oaths, and, generally do everything
possible to aid said ASSIGNEE, its (his) successors and assigns, to obtain and enforce proper protection for said
invention in the United States and its territorial possessions and in any and all foreign countries.

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

"LEGAL NAME OF INVENTOR
Inventor: Kotaro FUJIL pae: Dot 4. 20|&

Signature: _‘@M ¥4 M‘/

OBLON, McCLELLAND, MAIER & NEUSTADT, L.L.P.
ATTORNEYS AT LAW
1940 DUKE STREET
ALEXANDRIA, VIRGINIA 22314
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Title of Invention: SEMICONDUCTOR MEMORY DEVICE AND METHOD FOR MANUFACTURING
SAME
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Customer Number: 22850
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Filer Authorized By: Philippe Jean-Claude Signore
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Information:

Total Files Size (in bytes)1 218284

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

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK 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 [ FIRSTNAMED APPLICANT | ATTY.DOCKETNO/TITLE |
16/129,082 09/12/2018 Jun FUJIKI 516693US
CONFIRMATION NO. 1059
22850 PUBLICATION NOTICE

OBLON, MCCLELLAND, MAIER & NEUSTADT, L.L.P.

040 DUKE STREET A

ALEXANDRIA, VA 22314

Title:SEMICONDUCTOR MEMORY DEVICE AND METHOD FOR MANUFACTURING SAME

Publication No.US-2019-0198524-A1
Publication Date:06/27/2019

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

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

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

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
WWww.uspto.gov
| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/129,082 09/12/2018 TJun FUJIKI 516693US 1059
22850 7590 07/22/2019 | EXAMINER |
OBLON, MCCLELLAND, MAIER & NEUSTADT, L.L.P.
1940 DUKE STREET REIDA, MOLLY KAY
ALEXANDRIA, VA 22314
| ART UNIT | PAPER NUMBER |
2816
| NOTIFICATION DATE | DELIVERY MODE |
07/22/2019 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

OBLONPAT@OBLON.COM
iahmadi@oblon.com
patentdocket@oblon.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

16/129,082 FUJIKI et al,
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
MOLLY K REIDA 2816 Yes

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 2 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 09/12/2018.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)[] This action is FINAL. 2b) [v] This action is non-final.

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

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

Disposition of Claims*
5) Claim(s)  1-20 is/are pending in the application.

5a) Of the above claim(s) ______is/are withdrawn from consideration.
6) [J Claim(s) ___is/are allowed.
7) O Claim(s) ___is/are rejected.
8) [ Claim(s) ____is/are objected to.

9) Claim(s) 1-20 are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

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

Priority under 35 U.S.C. § 119

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

a)[d All b)(J Some**  ¢)[J None of the:
1.0 Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a}).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) [] Notice of References Cited (PTO-892) 3) [J Interview Summary (PTO-413)
Paper No(s)/Mail Date

2) [] Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b)

; 4 Other: .

Paper No(s)/Mail Date ) U

U.S. Patent and Trademark Office

PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20190712
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Application/Control Number: 16/129,082 Page 2
Art Unit: 2816

Notice of Pre-AlA or AlA Status
The present application, filed on or after March 16, 2013, is being examined under the first

inventor to file provisions of the AIA.

Election/Restriction
Restriction to one of the following inventions is required under 35 U.S.C. 121:
I. Claims 1-15, drawn to a semiconductor device, classified in HO1L27/11573 and/or
HO1L27/11582.
Il. Claims 16-20, drawn to a method of manufacturing a semiconductor device, classified in

HO1L27/11573 and/or HO1L27/11582.

The inventions are independent or distinct, each from the other because:

Inventions | and Il are related as process of making and product made. The inventions are
distinct if either or both of the following can be shown: (1) that the process as claimed can be used to
make another and materially different product or (2) that the product as claimed can be made by
another and materially different process (MPEP § 806.05(f)). In the instant case the product as claimed
can be made by another and materially different process; for example, replacing the second insulating
material film with an electrode film before forming the semiconductor member; rather than after, as
claimed.

Restriction for examination purposes as indicated is proper because all the inventions listed in
this action are independent or distinct for the reasons given above and there would be a serious search
and/or examination burden if restriction were not required because one or more of the following
reasons apply: the inventions require a different field of search (e.g., searching different

classes/subclasses or electronic resources, or employing different search strategies or search
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Application/Control Number: 16/129,082 Page 3
Art Unit: 2816

queries); and/or the prior art applicable to one invention would not likely be applicable to another

invention.

Applicant is advised that the reply to this requirement to be complete must include (i) an
election of a invention to be examined even though the requirement may be traversed (37 CFR 1.143)
and (ii) identification of the claims encompassing the elected invention.

The election of an invention may be made with or without traverse. To reserve a right to
petition, the election must be made with traverse. If the reply does not distinctly and specifically point
out supposed errors in the restriction requirement, the election shall be treated as an election without
traverse. Traversal must be presented at the time of election in order to be considered timely. Failure to
timely traverse the requirement will result in the loss of right to petition under 37 CFR 1.144. If claims
are added after the election, applicant must indicate which of these claims are readable upon the
elected invention.

Should applicant traverse on the ground that the inventions are not patentably distinct,
applicant should submit evidence or identify such evidence now of record showing the inventions to be
obvious variants or clearly admit on the record that this is the case. In either instance, if the examiner
finds one of the inventions unpatentable over the prior art, the evidence or admission may be used in a

rejection under 35 U.S.C. 103 or pre-AIA 35 U.S.C. 103(a) of the other invention.

Species Election
This application contains claims directed to the following patentably distinct species:
Should Applicant choose Group I:
Species A relating to Figs. 1-5

Species B relating to Fig. 11
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Application/Control Number: 16/129,082 Page 4
Art Unit: 2816

Species C relating to Figs. 12-13
Species A is independent or distinct from Species B due at least to the presence or absence of
insulating plate 71.
Species A is independent or distinct from Species C due to the differences described on pg. 14
line 31to pg. 15 line 7
Species B is independent or distinct from Species C due at least to the presence or absence of
insulating plate 71 and also due to the differences described on pg. 14 line 31 to pg. 15 line 7

In addition, these species are not obvious variants of each other based on the current record.

Should Applicant choose Group II:
Species D relating to Figs. 6-10
Species E relating to page 14 lines 2-23
Species F relating to Figs. 14-15
Species D is independent or distinct from Species E due at least to the presence or absence of
forming insulating plate 71.
Species D is independent or distinct from Species F due to the differences described on pg. 14
line 31 to pg. 15 line 7 and the corresponding forming methods
Species E is independent or distinct from Species F due at least to the presence or absence of
insulating plate 71 and also due to the differences described on pg. 14 line 31 to pg. 15 line 7 and the

corresponding forming methods

In addition, these species are not obvious variants of each other based on the current record.
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Applicant is required under 35 U.S.C. 121 to elect a single disclosed species, or a single grouping
of patentably indistinct species, for prosecution on the merits to which the claims shall be restricted if
no generic claim is finally held to be allowable. Currently, no claims are generic to all species.

There is a search and/or examination burden for the patentably distinct species as set forth
above because at least the following reason(s) apply: the species require a different field of search (e.g.,
searching different classes/subclasses or electronic resources, or employing different search strategies
or search queries); and/or the prior art applicable to one species would not likely be applicable to

another species.

Applicant is advised that the reply to this requirement to be complete must include (i) an
election of a species to be examined even though the requirement may be traversed (37 CFR 1.143)
and (ii) identification of the claims encompassing the elected species or grouping of patentably
indistinct species, including any claims subsequently added. An argument that a claim is allowable or
that all claims are generic is considered nonresponsive unless accompanied by an election.

The election may be made with or without traverse. To preserve a right to petition, the election
must be made with traverse. If the reply does not distinctly and specifically point out supposed errors in
the election of species requirement, the election shall be treated as an election without traverse.
Traversal must be presented at the time of election in order to be considered timely. Failure to timely
traverse the requirement will result in the loss of right to petition under 37 CFR 1.144. If claims are
added after the election, applicant must indicate which of these claims are readable on the elected
species or grouping of patentably indistinct species.

Should applicant traverse on the ground that the species, or groupings of patentably indistinct
species from which election is required, are not patentably distinct, applicant should submit evidence or

identify such evidence now of record showing them to be obvious variants or clearly admit on the
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record that this is the case. In either instance, if the examiner finds one of the species unpatentable over
the prior art, the evidence or admission may be used in a rejection under 35 U.S.C. 103 or pre-AlA 35
U.S.C. 103(a) of the other species.

Upon the allowance of a generic claim, applicant will be entitled to consideration of claims to
additional species which depend from or otherwise require all the limitations of an allowable generic
claim as provided by 37 CFR 1.141.

Applicant is reminded that upon the cancellation of claims to a non-elected invention, the
inventorship must be corrected in compliance with 37 CFR 1.48(a) if one or more of the currently
named inventors is no longer an inventor of at least one claim remaining in the application. A request to
correct inventorship under 37 CFR 1.48(a) must be accompanied by an application data sheet in
accordance with 37 CFR 1.76 that identifies each inventor by his or her legal name and by the processing
fee required under 37 CFR 1.17(i).

The examiner has required restriction between product or apparatus claims and process claims.
Where applicant elects claims directed to the product/apparatus, and all product/apparatus claims are
subsequently found allowable, withdrawn process claims that include all the limitations of the allowable
product/apparatus claims should be considered for rejoinder. All claims directed to a nonelected
process invention must include all the limitations of an allowable product/apparatus claim for that
process invention to be rejoined.

In the event of rejoinder, the requirement for restriction between the product/apparatus claims
and the rejoined process claims will be withdrawn, and the rejoined process claims will be fully
examined for patentability in accordance with 37 CFR 1.104. Thus, to be allowable, the rejoined claims
must meet all criteria for patentability including the requirements of 35 U.S.C. 101, 102, 103 and 112.
Until all claims to the elected product/apparatus are found allowable, an otherwise proper restriction

requirement between product/apparatus claims and process claims may be maintained. Withdrawn
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process claims that are not commensurate in scope with an allowable product/apparatus claim will not
be rejoined. See MPEP § 821.04. Additionally, in order for rejoinder to occur, applicant is advised that
the process claims should be amended during prosecution to require the limitations of the
product/apparatus claims. Failure to do so may result in no rejoinder. Further, note that the prohibition
against double patenting rejections of 35 U.S.C. 121 does not apply where the restriction requirement is

withdrawn by the examiner before the patent issues. See MPEP § 804.01.

Conclusion

Any inquiry concerning this communication or earlier communications from the examiner
should be directed to MOLLY KAY REIDA whose telephone number is (571)272-4237. The examiner can
normally be reached on M-F 8:30-5:00PM.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Zandra Smith can be reached on 571-272-2429. 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
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Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR

CANADA) or 571-272-1000.

/MOLLY K REIDA/
Examiner, Art Unit 2816

/ROBERT G BACHNER/
Primary Examiner, Art Unit 2898
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DOCKET NO: 516693US

IN THE UNITED STATES PATENT & TRADEMARK OFFICE

IN RE APPLICATION OF

JUN FUJIKL ET AL. . EXAMINER: REIDA, MOLLY K.
SERIAL NO: 16/129,082

FILED: SEPTEMBER 12, 2018 : GROUP ART UNIT: 2816

FOR: SEMICONDUCTOR MEMORY

DEVICE AND METHOD FOR
MANUFACTURING SAME

ELECTION

COMMISSIONER FOR PATENTS
ALEXANDRIA, VIRGINIA 22313

Commissioner:

In response to the election requirement dated July 22, 2019, Applicant elects, without
traverse, Group I, Claims 1-15, drawn to a semiconductor device, classified in HOLL27/11573
and/or HO1L.27/11582. Further, Applicant elects Species C relating to Figs. 12-13 and
identifies Claims 1-3 and 10-15 as corresponding to the elected species, for further
examination on the merits. Applicant reserves the right to file one or more divisional

applications directed to the non-elected species.
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Application No. 16/129,082
Reply to Office Action of July 22, 2019

Accordingly, examination on the merits of Claims 1-3 and 10-15 is in order and is

respectfully requested.
Respectfully Submitted,

OBLON, McCLELLAND,
MAIER & NEUSTADT, L.L.P.

f.::*:;‘_‘f_:-‘*‘ f‘f_? ) & &8 RGO
el e K SCnmiein
Eckhard H. Kuesters
Attorney of Record
Customer Number Registration No. 28,870

22850

Tel. (703) 413-3000
Tax. (703) 413-2220
(OMMN 07/09)
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Filer Authorized By: Philippe Jean-Claude Signore
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Miscellaneous Incoming Letter 1 1
Response to Election / Restriction Filed 2 3
Warnings:
Information:
Total Files Size (in bytes){ 362066

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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Docket No.: 516693US ATTORNEY S AT Law

ECKHARD H. KUESTERS
(703) 413-3000

COMMISSIONER FOR PATENTS EKUESTERS@OBLON.COM
ALEXANDRIA, VIRGINIA 22313

RE: Application Serial No.: 16/129,082
Applicants: Jun FUJIKI, et al.
Filing Date: September 12, 2018

For:

SEMICONDUCTOR MEMORY DEVICE AND METHOD FOR
MANUFACTURING SAME

Group Art Unit: 2816
Examiner: REIDA, MOLLY K.

Commissioner:

Attached hereto for filing are the following papers:

Election

Credit card payment is being made online (if electronically filed), or is attached hereto (if
paper filed), in the amount of $0.00 to cover any required fees. In the event any variance exists
between the submitted amount and the U.S. Patent and Trademark Office fees for filing the above-
noted documents, including any fees required under 37 C.F R. 1.136 for any necessary Extension of
Time to make the filing of the attached documents timely, please charge or credit the difference to our
Deposit Account No. 15-0030. Further, if these papers are not considered timely filed, then a petition
is hereby made under 37 C.F.R. 1.136 for the necessary extension of time.

Customer Number

22850

(703) 413-3000 (phone)
(703) 413-2220 (fax)
(OMMN 02/12)

Respectfully submitted,

OBLON, McCLELLAND,
MAIER & NEUSTADT, L.LP.
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Eckhard H. Kuesters
Registration No. 28,870
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1940 DUKE STREET m ALEXANDRIA, VIRGINIA 22314 m U .S A.
TELEPHONE: 703-413-3000 ®m FACSIMILE: 703-413-2220 m WWWW.OBLON.COM
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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

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
22850 7590 12/31/2019
OBLON, MCCLELLAND, MAIER & NEUSTADT, L.L.P. REIDA, MOLLY KAY
1940 DUKE STREET
ALEXANDRIA, VA 22314 | ART UNIT PAPER NUMBER |
2816
DATE MAILED: 12/31/2019
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
16/129,082 09/12/2018 Jun FUJIKI 516693US 1059

TITLE OF INVENTION: SEMICONDUCTOR MEMORY DEVICE AND METHOD FOR MANUFACTURING SAME

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

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 03/31/2020

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: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

22850 7590 12/31/2019 Certificate of Mailing or Transmission
OBLON, MCCLELLAND. MAIER & NEUSTADT. L.L.P I hereby certify that this Fee(s) Transmittal is being deposited with the United
i ’ T States Postal Service with sufficient postage for first class mail in an envelope
1940 DUKE STREET addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
ALEXANDRIA, VA 22314 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.

(Typed or printed name)

(Signature)

(Date)

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

16/129,082 09/12/2018 Jun FUJIKI 516693US 1059

TITLE OF INVENTION: SEMICONDUCTOR MEMORY DEVICE AND METHOD FOR MANUFACTURING SAME

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 03/31/2020
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
REIDA, MOLLY KAY 2816 257-324000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

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

registered attorney or agent) and the names of up to 2

O W g " e 2 registered patent attorneys or agents. If no name is
Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

(98]

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual [ Corporation or other private group entity [ Government

4a. Fees submitted: (Jissue Fee (IPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Electronic Payment via EFS-Web [ Enclosed check (I Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

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

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

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

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
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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

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
16/129,082 09/12/2018 Jun FUJIKI 516693US 1059
22850 7590 12/31/2019 | EXAMINER |
OBLON, MCCLELLAND, MAIER & NEUSTADT, L.L.P. REIDA, MOLLY KAY
1940 DUKE STREET
ALEXANDRIA, VA 22314 | ART UNIT PAPER NUMBER |
2816

DATE MAILED: 12/31/2019

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

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
. . 16/129,082 FUJIKI et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
MOLLY K REIDA 2816 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to communications filed 07/22/2019.
[0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J 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.} The allowed claim(s) is/are 1-20 . 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
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

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

Certified copies:
a) WAl b) (JSome  *c) [J None of the:
1. Certified copies of the priority documents have been received.
2. [J 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)

1.0 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.[¥) Information Disclosure Statements (PTO/SB/08), 6. ¥ Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 09/12/2018.

3.0 Examiner's Comment Regarding Requirement for Deposit 7. [J Other -

of Biological Material
4.3 Interview Summary (PTO-413),

Paper No./Mail Date.
/ROBERT G BACHNER/ /MOLLY K REIDA/
Primary Examiner, Art Unit 2898 Examiner, Art Unit 2816

U.S. Patent and Trademark Office :
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20191218
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Application/Control Number: 16/129,082 Page 2
Art Unit: 2816

Notice of Pre-AlA or AlA Status
The present application, filed on or after March 16, 2013, is being examined under the first

inventor to file provisions of the AIA.

Election/Restrictions

Claim 1is are allowable. The restriction requirement between a semiconductor device and a
method of manufacturing a semiconductor device, as set forth in the Office action mailed on
07/22/2019, has been reconsidered in view of the allowability of claims to the elected invention
pursuant to MPEP § 821.04(a). The restriction requirement is hereby withdrawn as to any claim that
requires all the limitations of an allowable claim. Specifically, the restriction requirement of
07/22/2019 is withdrawn. Claims 16-20, directed to a method of manufacturing a semiconductor device
are no longer withdrawn from consideration because the claim(s) requires all the limitations of an
allowable claim. Furthermore, claims 4-9 directed to a semiconductor device are no longer withdrawn
from consideration because the claim(s) requires all the limitations of an allowable claim.

In view of the above noted withdrawal of the restriction requirement, applicant is advised that if
any claim presented in a continuation or divisional application is anticipated by, or includes all the
limitations of, a claim that is allowable in the present application, such claim may be subject to
provisional statutory and/or nonstatutory double patenting rejections over the claims of the instant
application.

Once a restriction requirement is withdrawn, the provisions of 35 U.S.C. 121 are no longer
applicable. See In re Ziegler, 443 F.2d 1211, 1215, 170 USPQ 129, 131-32 (CCPA 1971). See also MPEP §

804.01.
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Application/Control Number: 16/129,082 Page 3
Art Unit: 2816

Priority

Receipt is acknowledged of certified copies of papers required by 37 CFR 1.55.

Information Disclosure Statement
The information disclosure statement (IDS) submitted on 09/12/2018 has been considered by

the examiner.

Allowable Subject Matter

Claims 1-20 are allowed.

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

Re independent claim 1, there is no teaching, suggestion, or motivation from the prior art of
record, nor does the prior art of record otherwise make obvious the limitations of “...a semiconductor
substrate including a formed in an upper layer portion of the semiconductor substrate; a first conductive
film...coupled to the diode; a semiconductor member piercing the stacked body an being connected to
first conductive film...”, in combination with the other limitations.

Re independent claim 16, there is no teaching, suggestion, or motivation from the prior art of
record, nor does the prior art of record otherwise make obvious the limitations of “...forming a diode in
an upper layer portion of a semiconductor substrate...forming a conductive film...coupled to the
diode...forming a semiconductor member...the semiconductor member being connected to the first
conductive film...”, in combination with the other limitations.

Re independent claim 19, there is no teaching, suggestion, or motivation from the prior art of
record, nor does the prior art of record otherwise make obvious the limitations of “...forming a diode in

an upper layer portion of a semiconductor substrate...forming a first conductive film...coupled to the
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Application/Control Number: 16/129,082 Page 4
Art Unit: 2816

diode...forming a semiconductor member...the semiconductor member being connected to the first

conductive film...”, in combination with the other limitations.

Conclusion
Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue fee.

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

Any inquiry concerning this communication or earlier communications from the examiner
should be directed to MOLLY KAY REIDA whose telephone number is (571)272-4237. The examiner can
normally be reached on M-F 8:30-5:00PM.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Zandra Smith can be reached on 571-272-2429. 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 https://ppair-
my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private PAIR system, contact

the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
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Application/Control Number: 16/129,082 Page 5
Art Unit: 2816

USPTO Customer Service Representative or access to the automated information system, call 800-786-

9199 (IN USA OR CANADA) or 571-272-1000.

/MOLLY K REIDA/
Examiner, Art Unit 2816

/ROBERT G BACHNER/
Primary Examiner, Art Unit 2898
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INVENTORS
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Docket No.: 516693US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE APPLICATION OF: Jun FUJIKI, et al.

SERTAL NO: 16/129,082 GAU: 2816
FILED: September 12, 2018 EXAMINER: REIDA, MOLLY KAY
FOR: SEMICONDUCTOR MEMORY DEVICE AND METHOD FOR MANUFACTURING SAME

REQUEST FOR CONTINUED EXAMINATION (RCE) TRANSMITTAL

COMMISSIONER FOR PATENTS
ALEXANDRIA, VIRGINIA 22313

Commissioner:

This is a Request for Continued Examination (RCE) under 37 C.F.R. §1.114 of the above-identified application.

Submission required under 37 C.F.R. §1.114

Previously Submitted:

O Consider the amendment(s)/reply under 37 C.F.R. §1.116 previously filed on
O Consider the arguments in the Appeal Brief or Reply Brief previously filed on

Enclosed:

O Amendment/Reply

B Information Disclosure Statement (IDS)
O Track 1 Prioritized Examination

O Other:

FEES RATE CALCULATIONS
Suspension of action on the above-identified application is requested

O under 37 C.F.R. §1.103(c) for a period of months. $140.00 $0.00
B RCE Fee required under 37 CF.R. §1.17(e) - 1st request $1,300.00 $1,300.00
O $0.00
O $0.00
TOTAL OF ABOVE CALCULATIONS: $1.300.00
[0 REDUCTION BY 50% FOR FILING AS SMALL ENTITY $0.00
TOTAL: $1,300.00

amount of $1,300.00.

Credit card payment is being made online (if electronically filed), or is attached hereto (if paper filed), in the

Please charge any additional Fees for the papers being filed herewith and for which no payment is enclosed herewith, or credit any overpayment

to Deposit Account No. 15-0030.

. If these papers are not considered timely filed by the Patent and Trademark Office, then a petition is hereby made under 37 CFR 1.136, and any
additional fees required under 37 CFR 1.136 for any necessary extension of time may be charged to Deposit Account No. 15-0030.

Respectfully Submitted,

OBLON, McCLELLAND,
MAIER & NEUSTADT, L.L.P.

o

& =
o

.‘:-;;: d “‘yw‘; $ & ey o
Eekiard” N st

Eckhard H. Kucstcrs
Customer Number Registration No. 28,870

22850

Tel. (703) 413-3000
Fax. (703) 413-2220
(OMMN 12/11)
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Docket No. 516693US
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE APPLICATION OTr': Jun I'UJIKI, et al.

SERIAL NO: 16/129,082 GAU: 2816

FILED: September 12, 2018 EXAMINER: REIDA, MOLLY KAY
FOR: SEMICONDUCTOR MEMORY DEVICE AND METHOD FOR MANUFACTURING SAME

INFORMATION DISCLOSURE STATEMENT UNDER 37 CFR 1.97

COMMISSIONER I'OR PATENTS
ALEXANDRIA, VIRGINIA 22313

Commissioner:
Applicant(s) wish to disclose the following information.

REFERENCES

B The applicant(s) wish to make of record the reference(s) listed on the attached form PTO-1449 and/or
accompanying documents from a corresponding foreign application. Copies of the listed reference(s) are attached,
where required, as are either statements of relevancy, English translations of the categories of cited documents for
foreign search reports or English translations of foreign Office Actions which provide the statement of relevancy
for the foreign language references cited therein, or any readily available partial or full English translations of
pertinent portions of any non-English language reference(s).

[0 Credit card payment is being made online (if electronically filed), or is attached hereto (if paper filed), in the
amount required under 37 CFR §1.17(p).

CERTIFICATION

O Each item of information contained in this information disclosurc statcment was first cited in any
communication from a foreign patent office in a counterpart foreign application not more than three months
prior to the filing of this statement.

O No item of information contained in this information disclosure statement was cited in a communication trom a
foreign patent office in a counterpart foreign application and, to the knowledge of the undersigned, having made
reasonable inquiry, was known to any individual designated in 37 CFR §1.56(c) more than three months prior to
the filing of this statement.

DEPOSIT ACCOUNT

B Please charge any additional fees for the papers being filed herewith and for which no payinent is enclosed
herewith, or credit any overpayment to deposit account number 15-0030.

Respectfully submitted,

OBLON, McCLELLAND,
MAIER & NEUSTADT, L.L.P.

-

3 S & & .-“ PR

& @@ﬂ«&v"i@ SN *&M@m‘.
Eckhard H. Kuesters

Registration No. 28,870

Customer Number

22850

Tel. (703) 413-3000
Fax. (703) 413-2220
(OMMN 02/12)
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Form PTO 1449 U.S. DEPARTMENT OF commerce | ATTY DOCKETNO. SERIAL NO.
(Modified) PATENT AND TRADEMARK OFFICE | 516693US 16/129,082

INVENTOR(S)
Jun FUJIKI, et al.

FILING DATE GROUP
September 12, 2018 2816

LIST OF REFERENCES CITED BY APPLICANT

U.S. PATENT DOCUMENTS

EXAMINER DOCUMENT suB FILING DATE
INITIAL NUMBER DATE NAME CLASS | class |  IF APPROPRIATE

AA 2018/0090509 03/29/2018 | Zhang et al.

AB | 2018/0323207 11/08/2018 | Shimetal.

AC 2019/0081065 03/14/2019 Lee

AD 2019/0288003 09/19/2019 | Shim et al.
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AY

AZ I:I Additional References sheet(s) attached
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*Examiner: Initial if reference is considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in
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Electronic Patent Application Fee Transmittal

Application Number: 16129082

Filing Date: 12-Sep-2018

. . SEMICONDUCTOR MEMORY DEVICE AND METHOD FOR MANUFACTURING
Title of Invention:

SAME
First Named Inventor/Applicant Name: Jun FUJIKI
Filer: Philippe Jean-Claude Signore/LaKisha Durham
Attorney Docket Number: 516693US
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount Sul:’-s'l'g(tsa\)l in
Basic Filing:
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount SulLJ’-S'I'g(t;)I in
Miscellaneous:
RCE- 1ST REQUEST 1801 1 1300 1300
Total in USD ($) 1300
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Electronic Acknowledgement Receipt

EFS ID: 39016543
Application Number: 16129082
International Application Number:
Confirmation Number: 1059
. . SEMICONDUCTOR MEMORY DEVICE AND METHOD FOR MANUFACTURING
Title of Invention:
SAME
First Named Inventor/Applicant Name: Jun FUJIKI
Customer Number: 22850
Filer: Philippe Jean-Claude Signore/LaKisha Durham
Filer Authorized By: Philippe Jean-Claude Signore
Attorney Docket Number: 516693US
Receipt Date: 31-MAR-2020
Filing Date: 12-SEP-2018
Time Stamp: 10:27:45
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1300
RAM confirmation Number E20203UA28023733
Deposit Account
Authorized User

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

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
457906
1 516693USRCEIDS.pdf yes 3
4fe7a39751073ade6d35f8a807a17145633
b3as8
Multipart Description/PDF files in .zip description
Document Description Start End
Request for Continued Examination (RCE) 1 1
Transmittal Letter 2 2
Information Disclosure Statement (IDS) Form (SB08) 3 3
Warnings:
Information:
30423
2 Fee Worksheet (SB06) fee-info.pdf no 2
690e3f8a79f7377f9eb3115553047944da3(]
6cd
Warnings:
Information:
Total Files Size (in bytes){ 488329
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

22850 7590 04/15/2020 | EXAMINER |
OBLON, MCCLELLAND, MAIER & NEUSTADT, L.L.P. REIDA, MOLLY KAY
1940 DUKE STREET
ALEXANDRIA, VA 22314 | ART UNIT PAPER NUMBER |
2816
DATE MAILED: 04/15/2020
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
16/129,082 09/12/2018 Jun FUJIKI 516693US 1059

TITLE OF INVENTION: SEMICONDUCTOR MEMORY DEVICE AND METHOD FOR MANUFACTURING SAME

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

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 07/15/2020

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: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

22850 7590 04/15/2020 Certificate of Mailing or Transmission
OBLON, MCCLELLAND. MAIER & NEUSTADT. L.L.P I hereby certify that this Fee(s) Transmittal is being deposited with the United
i ’ T States Postal Service with sufficient postage for first class mail in an envelope
1940 DUKE STREET addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
ALEXANDRIA, VA 22314 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.

(Typed or printed name)

(Signature)

(Date)

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

16/129,082 09/12/2018 Jun FUJIKI 516693US 1059

TITLE OF INVENTION: SEMICONDUCTOR MEMORY DEVICE AND METHOD FOR MANUFACTURING SAME

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 07/15/2020
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
REIDA, MOLLY KAY 2816 257-324000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

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

registered attorney or agent) and the names of up to 2

O W g " e 2 registered patent attorneys or agents. If no name is
Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

(98]

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual [ Corporation or other private group entity [ Government

4a. Fees submitted: (Jissue Fee (IPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Electronic Payment via EFS-Web [ Enclosed check (I Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

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

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

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

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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‘, UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
16/129,082 09/12/2018 Jun FUJIKI 516693US 1059
22850 7590 04/15/2020 | EXAMINER |
OBLON, MCCLELLAND, MAIER & NEUSTADT, L.L.P. REIDA, MOLLY KAY
1940 DUKE STREET
ALEXANDRIA, VA 22314 | ART UNIT PAPER NUMBER |
2816

DATE MAILED: 04/15/2020

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

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

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

Micron Ex. 1041, p. 172
Micron v. YMTC
IPR2025-00119



Application No. Applicant(s)
. . 16/129,082 FUJIKI et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
MOLLY K REIDA 2816 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to RCE filed 03/31/2020.
[0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J 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.} The allowed claim(s) is/are 1-20 . 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
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

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

Certified copies:
a) WAl b) (JSome  *c) [J None of the:
1. Certified copies of the priority documents have been received.
2. [J 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)

1.0 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.[¥) Information Disclosure Statements (PTO/SB/08), 6. ¥ Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 03/31/2020.

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

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

/MOLLY K REIDA/ /ROBERT G BACHNER/
Examiner, Art Unit 2816 Primary Examiner, Art Unit 2898

U.S. Patent and Trademark Office :
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20200407
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Application/Control Number: 16/129,082 Page 2
Art Unit: 2816

Notice of Pre-AlA or AlA Status
The present application, filed on or after March 16, 2013, is being examined under the first

inventor to file provisions of the AIA.

Request for Continued Examination Under 37 CFR 1.114
A request for continued examination (RCE) under 37 CFR 1.114, including the fee set forth in 37
CFR 1.17(e), was filed in this application after allowance or after an Office action under Ex Parte Quayle,
25 USPQ 74, 453 0.G. 213 (Comm'r Pat. 1935). Since this application is eligible for continued
examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has been timely paid,
prosecution in this application has been reopened pursuant to 37 CFR 1.114. Applicant's submission

filed on 03/31/2020 has been entered.

Election/Restrictions

Claim 1 is are allowable. The restriction requirement between a semiconductor device and a
method of manufacturing a semiconductor device, as set forth in the Office action mailed on
07/22/2019, has been reconsidered in view of the allowability of claims to the elected invention
pursuant to MPEP § 821.04(a). The restriction requirement is hereby withdrawn as to any claim that
requires all the limitations of an allowable claim. Specifically, the restriction requirement of
07/22/2019 is withdrawn. Claims 16-20, directed to a method of manufacturing a semiconductor device
are no longer withdrawn from consideration because the claim(s) requires all the limitations of an
allowable claim. Furthermore, claims 4-9 directed to a semiconductor device are no longer withdrawn
from consideration because the claim(s) requires all the limitations of an allowable claim.

In view of the above noted withdrawal of the restriction requirement, applicant is advised that if

any claim presented in a continuation or divisional application is anticipated by, or includes all the
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Application/Control Number: 16/129,082 Page 3
Art Unit: 2816

limitations of, a claim that is allowable in the present application, such claim may be subject to
provisional statutory and/or nonstatutory double patenting rejections over the claims of the instant
application.

Once a restriction requirement is withdrawn, the provisions of 35 U.S.C. 121 are no longer
applicable. See In re Ziegler, 443 F.2d 1211, 1215, 170 USPQ 129, 131-32 (CCPA 1971). See also MPEP §

804.01.

Priority

Receipt is acknowledged of certified copies of papers required by 37 CFR 1.55.

Information Disclosure Statement
The information disclosure statement (IDS) submitted on 09/12/2018 and 03/31/2020 have

been considered by the examiner.

Allowable Subject Matter

Claims 1-20 are allowed.

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

Re independent claim 1, there is no teaching, suggestion, or motivation from the prior art of
record, nor does the prior art of record otherwise make obvious the limitations of “...a semiconductor
substrate including a formed in an upper layer portion of the semiconductor substrate; a first conductive
film...coupled to the diode; a semiconductor member piercing the stacked body an being connected to
first conductive film...”, in combination with the other limitations.

Re independent claim 16, there is no teaching, suggestion, or motivation from the prior art of

record, nor does the prior art of record otherwise make obvious the limitations of “...forming a diode in
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an upper layer portion of a semiconductor substrate...forming a conductive film...coupled to the
diode...forming a semiconductor member...the semiconductor member being connected to the first
conductive film...”, in combination with the other limitations.

Re independent claim 19, there is no teaching, suggestion, or motivation from the prior art of

record, nor does the prior art of record otherwise make obvious the limitations of “...forming a diode in
an upper layer portion of a semiconductor substrate...forming a first conductive film...coupled to the
diode...forming a semiconductor member...the semiconductor member being connected to the first

conductive film...”, in combination with the other limitations.

Conclusion
Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue fee.

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

Any inquiry concerning this communication or earlier communications from the examiner
should be directed to MOLLY KAY REIDA whose telephone number is (571)272-4237. The examiner can
normally be reached on M-F 8:30-5:00PM.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Zandra Smith can be reached on 571-272-1864. The fax phone number for the organization where this

application or proceeding is assigned is 571-273-8300.
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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 https://ppair-
my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private PAIR system, contact
the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information system, call 800-786-

9199 (IN USA OR CANADA) or 571-272-1000.

/MOLLY K REIDA/
Examiner, Art Unit 2816

/ROBERT G BACHNER/
Primary Examiner, Art Unit 2898
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X1 Electronic Payment via EFS-Web [ Enclosed check (I Non-electronic payment by credit card (Attach form PTO-2038)

& The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. _15-0030

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

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

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

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accogdance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

53 -
&F R & . 11/
Authorized Signature & & gs‘ $ Date Sunpder Sachax 7/15/2020
AR 8 8dhe Registration No.: 34,423
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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DOCKET NO: 516693US

IN THE UNITED STATES PATENT & TRADEMARK OFFICE

IN RE APPLICATION OF

JUN FUJIKL ET AL. - EXAMINER: REIDA, MOLLY KAY
SERIAL NO: 16/129,082

FILED: SEPTEMBER 12,2018 : GROUP ART UNIT: 2816

FOR: SEMICONDUCTOR MEMORY

DEVICE AND METHOD FOR
MANUFACTURING SAME

COMMENTS ON STATEMENT OF REASONS FOR ALLOWANCE

COMMISSIONER FOR PATENTS
ALEXANDRIA, VIRGINIA 22313

Commissioner:

Applicants acknowledge with appreciation the indication of allowability of the claimed
invention. In response to the Examiner’s Statement of Reasons for Allowance in the Notice of
Allowance of April 15, 2020, Applicants respectfully submit the following comments.

In the Examiner’s Statement of Reasons for Allowance on pages 3-4 of the Notice of
Allowance mailed April 15, 2020, the paragraph states in part:

Re independent claim 1, there is no teaching, suggestion, or motivation from the

prior art of record, nor does the prior art of record otherwise make obvious the

Iimitations of “...a semiconductor subsirate including a formed in an upper

layer portion of the semiconductor substrate; a first conductive film...coupled to

the diode; a semiconductor member piercing the stacked body an being

connected to first conductive film...”, in combination with the other limitations.

It is respectfully submitted that independent Claim 1 does not include all of the
elements discussed above. Claim 1 does not recite “‘a semiconductor substrate including a

formed in an upper layer portion of the semiconductor substrate.” Accordingly, it is

respectfully submitted that the above quoted statement does not apply to independent Claim 1

Micron Ex. 1041, p. 193
Micron v. YMTC
IPR2025-00119



Application No. 16/129,082
Reply to Notice of Allowability dated April 15, 2020

(and claims dependent therefrom), to the extent the language used in the statement differs from

the language of the claims.

Respectfully Submitted,

OBLON, McCLELLAND,
MAIER & NEUSTADT, L.L.P.

Qs

Surinder Sachar

Attorney of Record
Customer Number Registration No. 34,423
Tel, (703) 413-3000 Judy J. Swann
Fax. (703) 413-2220 ; o ? S
(OMMN 07/09) Registration No. 76,815
2
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Electronic Patent Application Fee Transmittal

Application Number:

16129082

Filing Date:

12-Sep-2018

Title of Invention:

SEMICONDUCTOR MEMORY DEVICE AND METHOD FOR MANUFACTURING

SAME

First Named Inventor/Applicant Name:

Jun FUJIKI

Filer:

Daniel J. Pereira/Dakota Brown

Attorney Docket Number:

516693US

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Sul:’-s'l'g(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 1000 1000
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Description Fee Code Quantity Amount SulLJ’-S'I'g(t;)I in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1000
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Electronic Acknowledgement Receipt

EFS ID: 40005132
Application Number: 16129082
International Application Number:
Confirmation Number: 1059
. . SEMICONDUCTOR MEMORY DEVICE AND METHOD FOR MANUFACTURING
Title of Invention:
SAME
First Named Inventor/Applicant Name: Jun FUJIKI
Customer Number: 22850
Filer: Daniel J. Pereira/Dakota Brown
Filer Authorized By: Daniel J. Pereira
Attorney Docket Number: 516693US
Receipt Date: 15-JUL-2020
Filing Date: 12-SEP-2018
Time Stamp: 12:01:31
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1000
RAM confirmation Number E20207EC01457796
Deposit Account
Authorized User

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

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
1083659
1 516693us.pdf yes 3
b8240296eae91c112f5cefb37e97f6230d32|
Multipart Description/PDF files in .zip description
Document Description Start End
Issue Fee Payment (PTO-85B) 1 1
Post Allowance Communication - Incoming 2 3
Warnings:
Information:
30488
2 Fee Worksheet (SB06) fee-info.pdf no 2
d821b3044fd26e42b5e88dccec01c1d3713|
04a39
Warnings:
Information:
Total Files Size (in bytes){ 1114147

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

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

P.0. Box 1450

Alexandria, Virginia 22313-1450

Www.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/129,082 08/25/2020 10756104 516693US 1059
22850 7590 08/05/2020
OBLON, MCCLELLAND, MAIER & NEUSTADT, L.L.P.
1940 DUKE STREET

ALEXANDRIA, VA 22314

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http:/pair.uspto.gov for additional applicants):

Jun FUJIKI, Mie, JAPAN;

TOSHIBA MEMORY CORPORATION, Minato-ku, JAPAN;
Shinya ARAI, Yokkaichi, JAPAN;

Kotaro FUJII, Yokkaichi, 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.

IR103 (Rev. 10/09)
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