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VERTICAL MEMORY DEVICE STRUCTURES 

Cross Reference to Related Applications 

This is a continuation-in-part of Application No. 10/873,969, entitled "ThrE::e­

Dimensional Integrated Circuit Structure and Method of Making Same", filed 21 June 

2004; and which is incorporated in its entirety herein by reference. 

Field of the Invention 

The present invention relates generally to semiconductor structures and 

manufacturing methods for memory devices and circuits. More particularly, the 

present invention relates to a semiconductor substrate combined with a relatively thin 

add-on semiconductor layer in which various vertically oriented memory elements are 

fabricated. 

Background of the Invention 

Advances in semiconductor manufacturing and digital systems architecture 

have provided the means to produce chips, or integrated circuits, with many millions 

of active and passive circuit elements along with the interconnects needed to create 

the desired circuit networks. As is well-known, integrated circuits contain transistors 

that are primarily implemented on a single major surface of a substrate, such as a 

semiconductor wafer. These laterally oriented devices consume significant amounts 

of chip area. Over a number of years, manufacturing advances related to transistors 

and interconnects have primarily been directed to reducing the lateral dimensions 

thereof, so that more circuitry per unit area could be placed on a chip. However, the 

manufacturing equipment and technologies required to support the manufacture of 

such highly integrated chips becomes increasingly expensive with each new 

generation of smaller devices. 

What is needed are structures and methods that are suitable for providing 

increased circuit density in integrated circuits without necessarily requiring devices to 

be made smaller. 
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Summary of the Invention 

Briefly, a plurality of vertically oriented semiconductor memory devices, or 

cells, may be added to a separately fabricated substrate that includes electrical 

devices and/or interconnect lines. The plurality of vertically oriented semiconductor 

memory devices, or cells, are physically separated from each other, and therefore 

are not disposed within a common semiconductor body, or semiconductor substrate. 

The regions around and between the vertically oriented memory devices, or cells 

may have dielectric material disposed therein. 

In one aspect of the present invention, the plurality of vertically oriented 

semiconductor memory devices, or cells, are added to the separately fabricated 

substrate as a thin layer including several doped semiconductor regions which, 

subsequent to attachment to the substrate, are etched to produce individual doped 

stack structures. These individual, verticalJy oriented, doped stack structures are, in 

various embodiments, fitted out with a variety of structures, such as but not limited to 

gate dielectric films, gate electrodes, capacitor terminals, contacts, charge trapping 

multi-layer films, and floating gates. In other embodiments of the present invention, 

the plurality of vertically oriented semiconductor memory cells may be fabricated prior 

to attachment to the separately fabricated substrate. 

In another aspect of the present invention, Dynamic Random Access Memory 

(DRAM) cells, Static Random Access Memory (SRAM) cells, non-volatile memory 

cells, and similar structures may be formed in a stackable add-on layer for use in 

conjunction with the separately fabricated substrate. 

Brief Description of the Drawings 

Fig. 1 is a cross-sectional view of an embodiment the present invention that 

includes a base semiconductor substrate and add-on vertical memory devices. 

Fig. 2 is a cross-sectional view of an embodiment of the present invention 

having a vertical DRAM cell with vertical connection of a capacitor and a MOSF_ET in 

the SOI layer. 

Fig. 3 is a schematic diagram of an equivalent circuit for the structure shown in 

Fig. 2. 

2 
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Fig. 4 is a cross-sectional view of an embodiment of the present invention 

having ·two vertical DRAM cells with vertical connection of a c~pacitor and a 

MOSFET, respectively in the SOI layer. 

Fig. 5 is a schematic diagram of an equivalent circuit for the structure shown in 

Fig. 4. 

Fig. 6 is a cross-sectional view of an embodiment of the present invention 

having two vertical DRAM cells with vertical connection of a capacitor and two 

MOSFETs in the SOI layer. 

Fig. 7 is a schematic diagram of an equivalent circuit for the structure shown 

in Fig. 6. 

Fig. 8 is a cross-sectional view of an embodiment of the present invention 

having a vertical DRAM cell with vertical connection of a MOSFET in the SOI layer 

and an external capacitor. 

Fig. 9 illustrates an exemplary DRAM structure formed with devices illustrated 

in Fig. 8. 

Fig. 1 O illustrates an exemplary DRAM structure formed with devices 

illustrated in Fig. 8. 

Fig. 11 illustrates another exemplary DRAM structure formed with devices 

illustrated in Fig. 8. · 

Fig. 12 is a cross-sectional view of an embodiment of the present invention 

having two vertical DRAM ceHs with vertical connection of two MOSFETs in the SOI 

layer and two external capacitors. 

Fig. 13 is a schematic diagram of an equivalent circuit for the structure shown 

in Fig. 12. 

Fig. 14 is a cross-sectional view of an embodiment of the present invention 

having a Negative Differential Resistance (NDR) based vertical SRAM cell with 

vertical connection of two MOSFETs in the SOI layer. 

Fig. 15 is a schematic diagram of an equivalent circuit for the structure shown 

in Fig. 14. 

3 
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Fig. 16 is a cross-sectional view of an embodiment of the present invention 

having a Negative Differential Resistance based vertical SRAM cell with vertical 

connection of a Thyristor and a MOSFET in the SOI layer. 

Fig. 17 is a schematic diagram of an ·equivalent circuit for the structure shown 

in Fig. 16. 

Fig. 18 is a cross-sectional view of an embodiment of the present invention 

having a Negative Differential Resistance based vertical SRAM cell with vertical 

connection of a bi-stable diode and a MOSFET in the SOI layer. 

Fig. 19 is a schematic diagram of an equivalent circuit for the structure shown 

in Fig. 18. 

Fig. 20 is a cross-sectional view of an embodiment of the present invention 

having two Negative Differential Resistance based vertical SRAM cells with vertical 

connection of a Thyristor and a MOSFET, respectively in an SOI layer. 

Fig. 21 is a schematic diagram of an equivalent circuit for the structure shown 

in Fig. 20. 

Fig. 22 is a cross-sectional view of an embodiment of the present invention 

having two Negative Differential Resistance based vertical SRAM cells with vertical 

connection of a Thyristor and a MOSFET, respectively in two SOI layers. 

Fig. 23 is a cross-sectional view of an embodiment of the present invention 

having a vertical memory cell with a vertical MOSFET in the SOI layer, where the 

vertical memory has a floating gate and a control gate, and could work as a DRAM 

and a nonvolatile memory device. 

Fig. 24 is a schematic diagram of an equivalent circuit for the structure shown 

in Fig. 23. 

Fig. 25 is a cross-sectional view of an embodiment of the present invention 

having a vertical memory cell with a vertical MOSFET in the SOI layer, where the 

vertical memory has a charge-trapping gate insulating layer, and could work as a 

DRAM and a nonvolatile memory devices. 

Fig. 26 is a schematic diagram of an equivalent circuit for the structure shown 

in Fig. 25. 

4 
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Fig. 27 is a cross-sectional view of an embodiment of the present invention 

having two vertical memory cells with vertical connection of the two memory cells 

shown in Fig. 23 in the SOI layer, where the vertical memory could work as a DRAM 

and a nonvolatile memory devices. 

Fig. 28 is a schematic diagram of an equivalent circuit for the structure shown 

in Fig. 25. 

Fig. 29 is a cross-sectional view of an embodiment of the present invention 

having two vertical memory cells with vertical connection of the two nonvolatile 

memory cells in the SOI layer. 

Fig. 30 is a schematic diagram of an equivalent circuit for the structure shown 

in Fig. 29. 

Fig. 31 is a cross-sectional view of an embodiment of the present invention 

having four vertical memory cells with vertical connection of the four nonvolatile 

memory cells in the SOI layer. 

Fig. 32 is a schematic diagram of an equivalent circuit for the structure shown 

in Fig. 31. 

Fig. 33 illustrates an exemplary 16-transistor nonvolatile memory structure 

formed with devices illustrated in Fig. 31. 

Fig. 34 is a schematic diagram of an equivalent circuit for the structure shown 

in Fig. 33. 

Detailed Description 

Vertically oriented memory structures constituting memory cells, or portions 

thereof, in a 3~D integrated circuit arrangement in accordance with the present 

invention, are shown in Fig. 1. Embodiments of the present invention provide a 

device integration architecture and technology. More particularly, memory cells, or 

portions thereof, which are vertically oriented with respect to a major surface of a 

wafer, are provided so that the effective device density, i.e., devices per unit area of 

the wafer surface, is increased. In this way, greater functionality can be provided in a 

chip of a given surface area. 

5 
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Reference herein to "one embodiment", "an embodiment", or similar 

formulations, means that a p~rticular feature, structure, operation, or characteristic 

described in connection with the embodiment, is included in at least one embodiment 

of the present invention. Thus, the appearances of such phrases or formulations 

herein are not necessarily all referring to the same embodiment. Furthermore, 

various particular features, structures, operations, or characteristics may be 

combined in any suitable manner in one or more embodiments. 

Terminology 

The term "vertical", as used herein, means substantially perpendicular to a 

major surface of a substrate, such as, for example, a semiconductor wafer. 

The term "Vbias" refers to an applied voltage during operation of an illustrated 

device. Vbias may be ground, or "O" volts, but is not required to be. The acronym 

"WL" refers to Word Line, and the acronym "BL" refers to Bit Line. The term "Voo" 

refers to a positive supply voltage. The acronym "SoC" refers to System on a Chip, 

with "SoCs" being the plural of Soc. 

The terms chip, semiconductor device, integrated circuit, LSI device, 

monolithic integrated circuit, ASIC, Soc, microelectronic device, and similar 

expressions are sometimes used interchangeably in this field. Microelectronic device 

may be considered to be the broadest term, encompassing the others. With respect 

to these microelectronic devices, signals are typically coupled between them and 

other circuit elements via physical, electrically conductive connections. The point of 

connection is sometimes referred to as an input, output, terminal, line, pin, pad, port, 

interface, or similar variants and combinations. 

The term "device", as used herein, refers to active and passive circuit 

elements. "Device" includes, but is not limited to, FETs (n-channel and p-channel), 

Thyristor, capacitors, varactors, floating gates, charge trap layers, diodes, and 

resistors. 

FET as used herein, refers to metal-oxide-semiconductor field effect 

transistors (MOSFETs). These transistors are also known as insulated gate field 

effect transistors (IGFETs). FETs are generally described as three terminal devices 

having a gate, a source and a drain. Although FETs may be further described as 

6 

Exhibit 1002 - Page 8 of 164



four terminal devices when the body of the FET is considered. 

Source and drain terminals refer to the terminals of a FET, between which 

conduction occurs under the influence of an electric field, subsequent to the inversion 

of the semiconductor surface under the influence of an electric field resulting from a 

voltage applied to the gate terminal. 

The acronym "SOI" generally refers to Silicon-on-Insulator. As will be 

appreciated by those skilled in this field, SOI layers can be formed in a variety of 

ways. Unless otherwise noted, "SOI layer" is used herein to refer to a relatively thin, 

single crystal portion of a semiconductor wafer that can be cleaved and bonded to 

another previously fabricated wafer, or similar type of substrate, such that a three 

dimensional stack is formed from the SOI layer and the previously fabricated wafer or 

similar type of substrate. In this context, the SOI layer may be thought of as an 

attachment layer, or stackable add-on structure which is suitable for bonding to a 

semiconductor substrate already containing devices and/or interconnections. As a 

stackable add-on layer, the single-crystal layer may have been doped so as to have 

one or more doped regions vertically adjacent each other. For purposes of this 

disclosure, doped regions may include intrinsic regions as well as p-type and n-type 

regions. Individual semiconductor structures may be formed by etching through 

portions of the doped stack to electrically isolate those structures. These structures 

may be fitted with contacts, dielectric coatings, or films, gate electrodes, capacitor 

terminals, and so on. The spaces between such individual structures may be filled 

with dielectric material so as to re-form a layer without gaps or voids therein, and 

thereby provide for mechanical stability, and support for additional stacked layers. 

Various interconnect layers may be formed and patterned at intermediate levels of 

the dielectric material. In this way, the stackable add-on layer may provide a plurality 

of memory cells suitable for connections to an underlying substrate. 

The expression "high dielectric constant" refers to a dielectric constant that is 

greater than the dielectric constant of silicon dioxide. 

The expression "3-D IC", as used herein, refers to a three-dimensional 

integrated circuit that includes a semiconductor substrate having devices and/or 

interconnect structures fabricated thereon, and least one stackable add-on layer, also 

having devices and/or interconnect, where the semiconductor substrate and the 

7 
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stackable add-on layer are stacked and bonded to each other. 

As shown in Fig. 1, vertical memory devices 656 in accordance with the 

present invention are separated by isolation 135 and have floating structures in the 

filled dielectric materials 133a. Vertical memory devices 656 are referred herein to 

as floating devices (FLD). Embodiments of the present invention are different from a 

conventional bonded IC layer, which has a shared well 142 or substrate 143, wherein 

an electrically common region is located. Additionally, embodiments of the present 

invention do not have the physically supporting layer which can be found in a 

conventional SOI IC substrate where all devices in one IC layer are supported by a 

substrate under a bottom oxide. The layer that includes FLD 656 is called FLD layer 

101. Inter-layer dielectric (ILD) layers 133 disposed above and below FLD layer 101 

have interconnection lines 132 and vias, or contacts, 131. Interconnection lines 132 

and vias 131 connect FLDs directly or indirectly within an FLD layer, or connect 

devices from an FLD layer to another FLD layer or to a base substrate. 

Still referring to Fig. 1, the substrate bonded to lower dielectric layer 151 is 

called base substrate 103. The first FLD layer above base substrate 103 is called 

first FLD layer 101, and the next FLD layer is called second FLD layer (not shown). 

Fig. 1 shows one FLD layer 101 and one base semiconductor substrate 103. 

Dashed line 134 denotes a border, or interface, of two ILD layers. First ILD layer 151 

has interconnection lines and vias, and base semiconductor substrate 103 shares 

these interconnections and vias with first FLD layer 101. Some vias may directly 

connect to second FLD lay.er (not shown) from first ILD layer 151. Also 

interconnection lines and vias in second ILD layer 152 are shared by first FLD layer 

101 and second FLD layers. 

Still referring to Fig. 1, the formation of electrodes to floating memory device 

656 is by direct connection to the top 122 and bottom 121 of each floating memory 

device 656. Also, in various embodiments of the present invention, floating devices 

may be constructed that have vertically separate9 single or more intermediate 

electrodes 123. These electrodes could be connected to interconnection lines within 

ILD layers 151,152 disposed on the top and/or bottom of the FLD layer. 
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In Fig. 1, a logic circuit 114 including sense amplifier and column/row selectors 

may be implemented in base semiconductor substrate 103 while nonvolatile memory 

devices are implemented in first FLO layer 101, and SRAM devices are in a second 

FLO layer, in which case one semiconductor substrate could integrate different types 

of individually optimized devices without using a difficult and expensive SoC 

structures or semiconductor processes. 

Various embodiments of the present invention do not require a physically 

supporting substrate for floating devices. Also, without a base substrate, various 

embodiments could exist along with interconnection lines, vias, and FLOs only. 

Various embodiments of the present invention provide floating devices that are 

separated by dielectric isolation regions. These electrically separated structures do 

not have the parasitic devices which are typically found in prior art approaches. 

Various embodiments of the present invention provide floating devices that 

may be connected directly or indirectly. 

In various embodiments of the present invention, combining the SOI layer with 

a semiconductor substrate does not require the same type of wafer alignment 

structures as are used in photolithographic processes, rather, the wafer alignment 

structure may be implemented as a wafer alignment mark, or as a bump-type 

alignment structure. Alternatively, without a wafer alignment structure, the SOI layer 

could be transferred along with a simple notch alignment because the transferred 

SOI layer does not have structures for multiple devices, such as isolation structure or 

interconnection lines, which are horizontally divided. The transferred, unpatterned, 

SOI layer has only a vertically oriented stack of layers. 

In various embodiments of the present invention, a FLO can be directly 

contacted by metal electrodes at top, bottom, and intermediate regions of the 

individual doped stack structures (i.e., pillar structures). The area of the metal 

electrodes can be the same as the top and bottom areas of individual doped stack 

structures of the FLO. Therefore, the voltage drop of the device due to contact 

resistance can be reduced as compared to conventional laterally oriented devices. 

The bottom of the FLO is connected to metal layer 121 which is also directly 

connected to vias 131 in ILO layer 151. Therefore, the bottom of FLO essentially has 

9 
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a pre-formed electrode and contact. The top of the FLO may be connected to metal 

layer 122 which is also directly connected to vias 131 in ILD layer 152. 

Multiple FLO layers can be stacked, thereby increasing the effective device 

· density. 

FLDs may, but are not required to, have a pillar structure. Conventional pillar 

type Surrounding Gate Transistor (SGT) structures are difficult to integrate with 

optimized horizontal (i.e., lateral, or co-planar) devices. Integration may cause the 

shadow effect to occur during ion implantation due to the presence of pillar type 

transistor structures. Also, conventional SGT structures do not provide for high 

integration density because of processing problems associated with forming 

electrodes at the source/drain and gate regions. Therefore, these conventional 

approaches are not suitable for SoC formation. However, the add-on pillar type SGT 

structures in accordance with the present invention, may be combined with 

conventionally processed wafers. 

An FLO can be fabricated to be in full or partial depletion mode, by control of 

the FLO width. The depletion mode can also be controlled by the operational voltage 

and dielectric constant of the gate dielectric material. 

An advantage of embodiments of the present invention is that because the 

detached surface of the SOI substrate typically corresponds to a heavily doped 

source/drain region of a memory, even though small surface defects may be present, 

there is little impact on gate oxide quality, device operation, or yield, from these 

surface defects. 

The FLO may have a graded impurity distribution in the channel region. The 

graded impurity distribution in the channel region of devices in accordance with the 

present invention may give rise to induced electric fields that accelerate current flow 

and reduce the Short Channel Effect, as compared to conventional devices. The 

graded impurity distribution can readily be formed by ion implantation or by an 

epitaxial process. Increased impurity concentration in the channel region from 

source to drain side provides for asymmetric operation. For example, a Lightly 

Doped Drain (LDD) structure could be selectively formed at one of the source/drain 

terminals (which in operation would be the drain terminal). It is difficult to implement 
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graded impurity distribution in the channel of conventional horizontal MOSFETs 

because of difficulties in high tilt ion implantation and device layout. 

The FLO, in accordance with the present invention, has a gate dielectric layer 

which may be implemented with process operations at temperatures below 650 °C; 

The dielectric layer could be thermal oxide, deposited oxide, oxynitride, or a 

combination of oxide and nitride, such as an oxide-nitride-oxide (ONO) layer, or a 

nitride-oxide (NO) layer. Any suitable dielectric material _could be used except films 

requiring processing at temperatures more than 650 °C. Another advantage of 

embodiments of the present invention is that it is easy to use high dielectric constant 

(high-k) materials in the gate dielectric layer, such as, but not limited to, Al20 3, Zr02, 

Hf02, Y203, La203, Ta20s, Ti02, and BST. In conventional manufacturing of 

MOSFETs, a high temperature heat activation operation is required after the 

source/drain ion implantation. At this time, the properties of high-k materials can be 

altered. However, the FLO architecture does not require a high temperature process, 

and so high-k materials could be used at stable condition. Also, if Atomic Layer 

Deposition (ALO) is used to provide the gate dielectric layer, then a substantially 

uniform layer can be obtained. 

In order to prevent diffusion of oxidant and undesired oxidation of via 131 

and/or interconnection 132 during the thermal gate oxidation process, it may be 

desired to have 'moisture blocking layer' below the gate insulator layer 183. The 

moistur~ blocking layer may be, but is not limited to, a nitride layer or an oxynitride 

film. Such a moisture blocking layer may be disposed in ILD layer 151, or dielectric 

layer 133a under gate insulator layer 183. 

In accordance with the present invention, FET threshold voltage can be 

controlled by changing the gate dielectric thickness and/or the width of the FLO. If 

different gate dielectric thick_ness is used or different dielectric constant materials are 

used at FLO, then multiple operational voltages and threshold voltages could be 

implemented at the same stackable add-on layer. Also, because the FLO may be 

produced at low temperature, and a surrounding gate is used, it is less difficult to use 

a metal gate as compared to conventional manufacturing approaches. 

In accordance with the present invention, memory devices could be 

implemented using FLOs. The following illustrative embodiments of the present 

II 
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invention use n-type enhancement MOSFETs. As will be appreciated by those 

skilled in this field, p-type and/or depletion mode FETs, or bipolar transistors could be 

used in various memory cell implementations. 

Fig. 2 shows a DRAM cell with vertical connection of a capacitor and a 

MOSFET in the stackable add-on layer . A source/drain terminal of the access 

transistor is extended to the vertical capacitor. Fig. 3 shows a schematic diagram of 

an equivalent circuit for the structure. shown in Fig. 2. 

The gate insulators 183 for the transistor and capacitor in Fig. 2 are 

separated. However, in some embodiments these might be grown at the same time 

and could be used for the transistor and capacitor as a continuous gate insulator film. 

Multi-gate devices in accordance with the present invention may use such continuous 

gate insulator films. 

Fig. 4 shows two vertical DRAM cells with vertical connection of a capacitor 

and a MOSFET, respectively in the stackable add-on layer. The structure shares a 

single bit line, therefore, the density of DRAM cells increases by a factor of two while 

the aspect ratio of SOI pillar 124 remains relatively small. Fig. 5 shows a schematic 

diagram of an equivalent circuit for the structure shown in Fig. 4. 

Fig. 6 shows a dual port DRAM cell with vertical connection of a capacitor 

and two MOSFETs in the stackable add-on layer. As can be seen in Fig. 6, one 

capacitor CAP disposed in the central portion of SOI pillar 124 is shared by two 

vertical MOSFETs. In this case, the information in the shared capacitor may be 

accessed through the top and bottom access MOSFETs. Therefore, this structure 

may function as a dual-port DRAM cell. The structure of Fig. 6 increases density by 

a factor of two while the aspect ratio of SOI pillar 124 remains relatively small. Fig. 7 

shows a schematic diagram of an equivalent circuit for the structure of Fig. 6. 

Fig. 8 shows a vertical DRAM cell with vertical connection of a MOSFET in 

the SOI layer and a external capacitor in bottom dielectric layer 151. The capacitor 

may be MIM (Metal-Insulator-Metal), PIP (Poly-Insulator-Poly), MIP (Metal-Insulator­

Poly), or Trench capacitor in base substrate 103. Without external capacitor, the 

single MOSFET in SOI pillar 124 could work as a DRAM cell because electric charge 

is temporarily accumulated in the body (p-region) when the body of the MOSFET is 

floating. 

12 
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Fig. 9 illustrates an exemplary DRAM structure formed with devices illustrated 

in Fig. 8. The external capacitor is placed in bottom ILD layer 151. The external 

capacitor may alternatively be placed in top dielectric layer 152 as shown in Fig. 10. 

In a further alternative, the external capacitor may be placed in top 151 and bottom 

152 dielectric layers as shown in Fig. 11. In this case, the capacitor takes more 

space to store more charge, which may increase the time between refresh cycles, 

and increase the effective operational speed of the DRAM. 

Fig. 12 shows two vertical DRAM cells with vertical connection of two 

MOSFETs in the stackable add-on layer and two external capacitors. Without 

external capacitor, the MOSFETs in the SOI pillar 124 could work as a DRAM cell 

either as explained in Fig. 8. Fig. 13 shows a schematic diagram of an equivalent 

circuit for the structure shown in Fig. 12. 

Fig. 14 shows a Negative Differential Resistance based vertical SRAM cell 

with vertical connection of two MOSFETs in the stackable add-on layer. The top 

MOSFET has gate insulator 183c which induces charge trapping and discharging, 

and therefore, creates negative differential characteristics when the drain bias is 

higher than the gate bias. Fig. 15 shows a schematic diagram of an equivalent circuit 

for the structure shown in Fig. 14. 

Fig. 16 shows another NOR (Negative Differential Resistance) based vertical 

SRAM cell with vertical connection of a Thyristor and a MOSFET in the stackable 

add-on layer. The intermediate gate, WL2, controls diode action between p- and n­

regions, therefore, it triggers snapback of the Thyristor to latch SRAM. Fig. 17 is a 

schematic diagram of an equivalent circuit for the structure shown in Fig. 16. 

Fig. 18 shows a cross-sectional view of an embodiment of the present 

invention having a Negative Differential Resistance based vertical SRAM cell with 

vertical connection of a bi-stable diode and a MOSFET in the stackable add-on layer. 

The bi-stale diode, which is implemented as a sandwich of p+/GeSi/n+, uses a 

tunneling diode property, that creates negative resistance when the applied bias 

goes up. Other tunneling diodes may be substituted for the p+/GeSi/n+ diode. The 

output node, Vout, is connected to a load resistor, Rload, or another tunneling diode. 

Fig. 19 is a schematic diagram of an equivalent circuit for the structure shown in Fig. 

18 including load resistor Rload. 

13 
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Fig. 20 shows a cross-sectional view of an embodiment of the present 

invention having a Negative Differential Resistance based vertical SRAM cell 

including the vertical connection of two Thyristor/MOSFET pairs, in the stackable 

add-on layer. In this embodiment of the present invention, the two Thyristor-type 

SRAMs are stacked in vertical the direction and a bit line is shared in the middle of 

SOI pillar 124. Fig. 21 is a schematic diagram of an equivalent circuit for the 

structure shown in Fig. 20. 

One drawback of the structure in Fig. 20 is its high aspect ratio, which may 

cause toppling during processing. Therefore, if two stackable add-on layers having a 

Thyristor-type SRAM cell are vertically stacked as shown in Fig. 22, the problem of 

high aspect ratio can be decreased. 

Fig. 23 shows a vertical memory cell with a vertical MOSFET in a stackable 

add-on layer, where the vertical memory has a floating gate 123k and a control gate 

123, and could work as a DRAM and/or a nonvolatile memory device. Nonvolatile 

memory devices usually have permanent (or relatively long term) charge storage 

nodes. In this structure, floating gate 123k is the charge storage node. However, 

when the body region is floating, charge is temporarily stored in the body region (p­

doped region) and could be used for DRAM operation. Fig. 24 is a schematic 

diagram of an equivalent circuit for the structure shown in Fig. 23. 

Fig. 25 shows a cross-sectional view of an embodiment of the present 

invention having a vertical memory cell with a vertical MOSFET in a stackable add-on 

layer, where the vertical MOSFET of the memory cell has a charge-trapping gate 

insulating layer. Such a device could work as a DRAM or as a nonvolatile memory 

device. The charge-trapping gate insulating layer 183g may be, for example, an 

oxide-nitride-oxide film. This nonvolatile memory device has a permanent (or 

relatively long term) charge storage node within the oxide-nitride-oxide film, which 

may have a multi-bit property depending on charge storage location. This structure 

may be used to create a circuit that works as a DRAM, as explained in connection 

with Fig. 24. Fig. 26 is a schematic diagram of an equivalent circuit for the structure 

shown in Fig. 25. 

Fig. 27 shows two vertical memory cells (of the type shown in Fig. 23) 

configured to provide a vertical connection between the two memory cells in a 
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stackable add-on layer. This structure shares a bit line and may reduce aspect ratio 

of SOI pillar 124. The dual-gate nonvolatile memory cell could be replaced by single­

gate nonvolatile memory cell shown in Fig. 25. Fig. 28 is a schematic diagram of an 

equivalent circuit for the structure shown in Fig. 27. 

Fig. 29 shows two vertical memory cells with vertical connection of the two 

nonvolatile memory cells in the stackable add-on layer. Each nonvolatile memory 

cell has a single~gate select gate (SG) MOSFET and a dual-gate charge storage 

MOSFET. Fig. 30 is a schematic diagram of an equivalent circuit for the structure 

shown in Fig. 29. 

Fig. 31 shows four vertical memory cells with serial connection of the four 

nonvolatile memory cells in the stackable add-on layer. The nonvolatile could be 

single-gate instead of dual-gates. Fig. 32 is a schematic diagram of an equivalent 

circuit for the structure shown in Fig. 31. 

Fig. 33 illustrates an exemplary 16-transitor nonvolatile memory ~tructure 

formed with devices illustrated in Fig. 31. Such a 16-transistor nonvolatile memory 

may be part of a NANO architecture flash memory product. This type of NANO-type 

structure is also suitable for use in logic applications. The select transistors may be 

placed in base substrate 103 or in stackable add-on layer 101. Fig. 34 is a 

schematic diagram of an equivalent circuit for the structure shown in Fig. 33. 

Conclusion 

As disclosed herein, vertical DRAM cells have at least one vertical transistor 

and a capacitor, where the capacitor temporarily stores electric charges and requires 

refresh. The capacitor could be implemented as an extension of vertical SOI pillar or 

may be placed outside of the stackable add-on layer, where the capacitor is serially 

connected to the transistor. Or, as a body part of the vertical transistor, the capacitor 

could be placed in parallel with a transistor. Dual-port DRAM shares single capacitor 

and increases memory density. 

Vertical SRAM has at least one vertical transistor and a serially connected 

NOR device, where the NOR may be a Thyristor, charge-trapping MOSFET, or 

tunneling (or bi-stable) diode. 

15 
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Vertical nonvolatile memory has a form of either dual-gate with floating gate or 

single-gate with charge trapping gate insulator. Since the body of SOI pillar is 

usually floating, the nonvolatile could work as a DRAM device. 

Multiple memory cells may be vertically stacked, either in a single stackable 

add-on layer, or in two or more stacked stackable add-on layers. Since vertically 

stacked multiple memory cells may share a bit line, the effective aspect ratio of the 

SOI pillar could be decreased compared with individually stacked memory structure. 

All of the memory devices, or cells, described herein may have redundant 

devices, or cells, in the stackable add-on layer for replacing defective elements 

thereof. 

It is to be understood that the present invention is not limited to the 

embodiments described above, but encompasses any and all embodiments within 

the scope of the subjoined Claims. 

16 
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What is Claimed is: 

1. A semiconductor memory structure, comprising: 

a substrate having electrical devices formed therein, and further having at 

least one dielectric layer and at least one interconnect layer disposed above the 

substrate; and 

a first stackable add-on layer, the first stackable add-on layer including a 

plurality of vertically oriented semiconductor memory cells disposed within the first 

stackable add-on layer, the plurality of vertically oriented semiconductor memory 

cells separated from each other by dielectric material; 

wherein the stackable adq-on layer is bonded to a layer of the substrate that is 

the greatest distance from the substrate; and wherein the memory cell is a DRAM 

having at least one transistor. 

2. The semiconductor structure of Claim 1, wherein the vertically oriented 

memory cell comprises a vertical transistor and a serially .connected capacitor in a 

SOI pillar. 

3. The semiconductor memory structure of Claim 1, wherein the vertically 

oriented semiconductor memory cell comprises avertical transistor in an SOI pillar 

and a capacitor connected in series therewith, the capacitor disposed external to the 

first stackable add-on layer. 

4. The semiconductor memory structure of Claim 1, wherein the vertically 

oriented semiconductor memory cell comprises a first capacitor, a first access 

17 
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transistor serially connected to the first capacitor, a second access transistor serial 

connected to the first access transistor, and a second capacitor serially connect~d to 

the second access device; wherein the first capacitor, the first access transistor, the · 

second access transistor, and the second capacitor are all formed in a single 

vertically oriented SOI pillar. 

5. The semiconductor memory structure of Claim 1, wherein the vertically 

oriented semiconductor memory cell comprises two vertically oriented, serially 

connected transistors formed on a SOI pillar, the serially connected transistors 

further connected to ~ capacitor disposed external to the stackable add-on layer. 

6. The semiconductor memory ·structure of Claim 1, wherein the vertically 

oriented semiconductor memory cell comprises two vertically and serially connected 

transistors and a shared serially connected capacitor in a SOI pillar. 

7. The semiconductor memory structure of Claim 1, wherein the vertically 

oriented semiconductor memory cell comprises: 

and 

a first diode; 

a first access transistor connected in series to the first diode; 

a second access transistor connected in series to the first access transistor; 

a third access transistor connected in series to the second access transistor; 

a fourth access transistor connected in series to the third access transistor; 

a second diode connected in series to the fourth access transistor; 

18 
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wherein the first diode, the first, second, third, and fourth transistors, and the 

second diode are formed on the same SOI pillar. 

8. A semiconductor memory structure, comprising: 

a substrate having electrical devices formed therein, and further having at 

least one dielectric layer and at least one interconnect layer disposed above the 

substrate; 

a first stackable add-on layer, the first stackable add-on layer including a 

plurality of vertically oriented semiconductor memory cells disposed within the first 

stackable add-on layer, the plurality of vertically oriented semiconductor devices 

separated from each other by dielectric material; and 

the stackable add-on layer to a layer of the substrate that is the greatest 

distance from the substrate; 

wherein the stackable add-on layer is bonded to a layer of the substrate that is 

the greatest distance from the substrate; and wherein the memory cell is an SRAM 

having at least one Negative Differential Resistance device. 

9. The semiconductor memory structure of Claim 8, wherein the vertically 

oriented semiconductor memory cell comprises a vertically oriented transistor and a 

vertically oriented NOR-type Thyristor serially connected to each other. 

10. The semiconductor memory structure of Claim 9, wherein the vertically 

oriented transistor is formed on an SOI pillar and the vertically NOR-type Thyristor is 

formed on an SOI pillar. 
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11. The semiconductor memory structure of Claim 9, wherein the vertically 

·oriented transistor and the vertically NOR-type Thyristor are formed on two separated 

SOI pillars. 

13. · "(he semiconductor memory structure of Claim 8, wherein the vertically 

oriented transistor and the vertically NOR-type Thyristor are formed on the same SOI 

pillar. 

14. A semiconductor memory structure, comprising: 

· a substrate having electrical devices formed therein, and further having at 

least one dielectric layer and at least one interconnect layer disposed above the 

substrate; 

a first stackable add-on layer, the first stackable add-on layer including a 

plurality of vertically oriented semiconductor memory cells disposed within the first 

stackable add-on layer, the plurality of vertically oriented semiconductor devices 

separated from each other by dielectric material; and 

the stackable add-on layer to a layer of the substrate that is the greatest 

distance from the substrate; 

wherein the stackable add-on layer is bonded to a layer of the substrate that is 

the greatest distance from the substrate; and wherein the memory cell is a 

nonvolatile memory having at least one transistor. 

15. The semiconductor memory structure of Claim 14, wherein the vertically 

oriented semiconductor nonvolatile memory cell comprises a vertical transistor 

having a floating gate and a control gate on a SOI pillar. 

20 
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16. The semiconductor memory structure of Claim 14, wherein the vertically 

oriented semiconductor nonvolatile memory cell comprises a vertical transistor 

having a .charge-trapping gate insulator and a gate on a SOI pillar. 

17. The semiconductor memory structure of Claim 14, wherein at least two 

nonvolatile memory cells are vertically and serially connected on a first SOI pillar. 

18. The semiconductor memory structure of Claim 17, wherein the at least two 

' 
nonvolatile memory cells on the first SOI pillar are serially connected by an 

interconnect line disposed on a dielectric layer, to a nonvolatile memory cell on a 

second SOI pillar. 

21 
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VERTICAL MEMORY DEVICES 

ABSTRACT OF THE DISCLOSURE 

Vertically oriented semiconductor memory cells are added to a separately 

fabricated substrate that includes electrical devices and/or interconnect. The plurality 

of vertically oriented semiconductor memory cells are physically separated from each 

other, and are not disposed within the same semiconductor body. The plurality of · 

vertically oriented semiconductor memory cells can be added to the separately 

fabricated substrate as a thin layer including several doped semiconductor regions 

which, subsequent to attachment, are etched to produce individual doped stack 

structures, which are then supplied with various dielectric coatings, gate electrodes, 

and contacts by means of further processing operations. Alternatively, the plurality of 

vertically oriented semiconductor memory cells may be completely fabricated prior to 

attachment. DRAMs, SRAMs, non-volatile memories, and combinations of memory 

types can be provided. 

22 
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Fig. 5 
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Fig. 7 
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Fig. 8 
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Fig. 9 
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Fig. 11 
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Fig. 13 
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Fig. 14 
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Fig. 27 
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What is Claimed is: 

1. A semiconductor memory structure, comprising: 

a substrate having electrical devices formed therein, and further having at 

least one dielectric layer and at least one interconnect layer disposed above the 

substrate; and 

a first stackable add-on layer, the first stackable add-on layer in'?'uding a 

plurality of vertically oriented semiconductor memory cells disposed within the first 

stackable add-on layer, the plurality of vertically oriented s~micoi,ductor memory 

cells separated from each other by dielectric material; 

wherein the stackable adC,-on layer is bonded to a layer of the substrate that is 

the greatest distance from the substrate; and wherein the memory cell is a DRAM 

having at least one transistor. 

2. The semiconductor structure of Claim 1, wherein the vertically oriented 

memory cell comprises a vertical transistor and a serially .connected capacitor in a 

SOI pillar. 

3. The semiconductor memory structure of Claim 1, wherein the vertically 

oriented semiconductor memory cell comprises a·vertical transistor in an SOI pillar 

and a capacitor connected in series therewith, the capacitor disposed external to the 

first stackable add-on layer. 

4. The semiconductor memory structure of Claim 1, wherein the vertically 

oriented semiconductor memory cell comprises a first capacitor, a first access 

17 
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transistor serially connected to th first capacitor, a second access transistor serial 

connected to the first access transistor, and a second capacitor serially connect~d to 

the second access device; wherein the first capacitor, the first access transistor, the · 

second access transistor, and the second capacitor are all fonned in a single 

vertically oriented SOI pillar. 

5. The semiconductor memory structure of Claim 1, wherein the vertically 

oriented semiconductor memory cell comprises two vertically oriented, serially 

connected transistors fanned on a SOI pillar, the serially connected transistors 

further connected to EJ capacitor disposed external to the stackable add-on layer. 

6. The semiconductor memory ·structure of Claim 1, wherein the vertically 

oriented semiconductor memory cell comprises two vertically and serially connected 

transistors and a shared serially connected capacitor in a SOI pillar. 

7. The semiconductor memory structure of Claim 1, wherein the vertically 

oriented semiconductor memory cell comprises: 

and 

a first diode; 

a first access transistor connected in series to the first diode; 

a second access transistor connected in series to the first access transistor; 

a third access transistor connected in series to the second access transistor; 

a fourth access transistor connected in series to the third access transistor; 

a second diode connected in series to the fourth access transistor; 
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wherein the first diod , the first. second, third, and fourth transistors, and th 

second diode are formed on the same SOI pillar. 

8. A semiconductor memory structure, comprising: 

a substrate having elecbical devices formed therein, and further having at 

least one dielectric layer and at least one interconnect layer disposed above the 

substrate; 

a first stackable add-on layer, the first stackable add-on layer including a 

plurality of vertically oriented semiconductor memory cells disposed within the first 

stackable add-on layer, the plurality of vertically oriented semiconductor devices 

separated from each other by dielectric material; and 

..-...S) the stackable add-on layer to a layer of the substrate that is the greatest 

~ distance from the substrate; 

wherein the stackable add-on layer is bonded to a layer of the substrate that is 

the greatest distance from the substrate; and wherein the memory cell is an SRAM 

having at least one Negative Differential Resistance device. 

9. The semiconductor memory structure of Claim 8, wherein the vertically 

oriented semiconductor memory cell comprises a vertically oriented transistor and a 

vertically oriented NOR-type Thyristor serially connected to each other. 

10. The semiconductor memory structure of Claim 9, wherein the vertically 

oriented transistor is formed on an SOI pillar and the vertically NOR-type Thyristor is 

formed on an SOI pillar. 
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11. The semiconductor memory structure of Claim 9, wherein the v rtically 

· oriented transistor and the vertically NOR-type Thyristor are formed on two separated 

SOI pillars. 

rr . Y. · ,:he semiconductor memory structure of Claim 8, wherein the vertically 

oriented transistor and the vertically NOR-type Thyristor are formed on the same SOI 

pillar. 

A semiconductor memory structure, comprising: 

• a substrate having electrical devices formed therein, and further having at 

least one dielectric layer and at least one Interconnect layer disposed above the 

substrate; 

a first stackable add-on layer, the first stackable add-on layer including a 

plurality of _vertically oriented semiconductor memory cells disposed within the first 

stackable add-on layer, the plurality of vertically oriented semiconductor devices 

separated from each other by dielectric material; and 

the stackable add-on layer to a layer of the substrate that is the greatest 

distance from the substrate; 

wherein the stackable add-on layer is bonded to a- layer of the substrate that is 

the greatest distance _from the substrate; and wherein the memory cell is a 

nonvolatile memory having at least one transistor. 

[4 }J 
)°5'· The semiconductor memory structure of Claim Y, wherein the vertically 

oriented semiconductor nonvolatile memory cell comprises a vertical transistor 

having a floating gate and a control gate on a SOI pillar. 
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/ 
)) /}; 
~ The semiconductor memory structure of Claim K wherein the vertically 

oriented semiconductor nonvolatile memory cell comprises a v rtical transistor 

having a .charge-trapping gate insulator and a gate on a SOI pillar. 

ft The·semlconductor memory structure of Claim 9 wherein at least two 

nonvolatile memory cells are vertically and serially ~nnected on a first SOI pillar. 

I t;; 
The semiconductor memory structure_ of Claim)". wherein the at least two 

nonvolatile memory cells on the first SOI pillar are serially connected by an 

interconnect line disposed on a dielectric layer, to a nonvolatile memory cell on a 

second SOI pillar. 

21 
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6)1:8] Claim(s) 1-18 is/are rejected. 
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8)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers , 
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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)). 

*Seethe attached detailed Office action for a list of the certified copies not received. 
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Paper No(s)/Mail Date __ . 
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5) 0 Notice of Informal Patent Application (PTO-152) 
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U.S. Patent and Trademark Office 
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Art Unit: 2818 

DETAILED ACTION 

Claim Objections 

Page 2 

Claim 1, 8, and 14 are objected to for the unclear recitation: " ... that is the greatest 

distance from the substrate ... " which can make it to become indefinite. 

It is unclear what distance that the applicant refers to. 

Applicant is required to amend the claim so that the claim wi11 be in acceptable 

form to clearly define the meter and bound of the invention that the Applicant wishes to 

have patent protection from the Office. The examiner suggests the applicant amends the 

last recitation of claims 1, 8, and 14 to " ... that is the greatest distance from the substrate 

measuring from the bottom surface of the substrate ... ". 

Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created 

doctrine grounded in public policy ( a policy reflected in the statute) so as to prevent the 

unjustified or improper timewise extension of the "right to exclude" granted by a patent 

and to prevent possible harassment by multiple assignees. See In re Goodman, 11 F.3d 

1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Langi, 759 F.2d 887,225 USPQ 645 (Fed. 

Cir. 1985); In re Van Ornum, 686 F.2d 937,214 USPQ 761 (CCPA 1982); In re Vogel, 

422 F.2d 438, 164 USPQ 619 (CCPA 1970);and, In re Thorington, 418 F.2d 528, 163 

USPQ 644 (CCP A 1969). 
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A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (c) may be 

used to overcome an actual or provisional rejection based on a nonstatutory double 

patenting ground provided the conflicting application or patent is shown to be commonly 

owned with this application. See 3 7 CFR l. l 30(b ). 

Effective January 1, 1994, a registered attorney or agent of record may sign a 

terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply 

with 37 CFR 3.73(b). 

Claims 1-18 are rejected under the judicially created doctrine of obviousness-type 

double patenting as being unpatentable over claims 1-20 of U.S. Application No. 

10/873,969. Although the conflicting claims are not identical, they are not patentably 

: 

distinct from each other because the subject matter· claimed in the instant application is 

fully disclosed in the application 10/873,969 and is covered by the application 

10/873,969 since both applications are claiming common subject matter, as follows: 

a first stackable add-on layer, the first stackable add-on layer including a plurality 

of vertically oriented semiconductor memory cells disposed within the first stackable 

add-on layer, the plurality of vertically oriented semiconductor memory cells separated 

from each other by dielectric material; wherein the stackable add-on layer is bonded to 

layer of the substrate that is the greatest distance from the substrate, and wherein the 

memory cell is a DRAM having at least one transistor; and wherein the memory cell is an 

Exhibit 1002 - Page 75 of 164



Application/Control Number: 10/934,270 

Art Unit: 2818 

Page 4 

SRAM having at least one Negative Differential Resistance device; and wherein the 

memory cell is a nonvolatile memory having at least one transistor. 

Conclusion 

Any inquiry concerning this communication on earlier communications from the 

examiner should be directed to Mai-Huong Tran, (571) 272-1796. The examiner can 

normally be reached on Monday-Thursday from 8:00 AM to 6:30 PM. The examiner's 

supervisor, David Nelms can be reached on (571) 272-1787. 

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). 

n{f 
Mai-Huong Tran 
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JUL 2 7 2006 & IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

~ 0( 

~~AD~~ pplicant: Sang-Yun Lee 

Serial No.: 10/934,270 

Confirmation No.: 5732 

Examiner: Tran, Mai Huong C 

Filed: September 3, 2004 Docket No.: BeSang.P00lXl 

Title: VERTICAL MEMORY DEVICE STRUCTURES 

Mail Stop Patent Application 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313 1450 

AMENDMENT TRANSMITTAL 

Sir: 

Transmitted herewith is an amendment for this application 

along with a Petition for a two-month extension of time and a 

Terminal Disclaimer. Applicant is a small entity. 

Enclosed is Check No. 1066 in the amount of $225.00 for the 

two-month extension of time and Check No. I 06 9 in the amount of 

$ 65. 00 for the terminal disclaimer. 

transmittal is attached. 

A duplicate copy of this 

Dated: J u.ly :;l ~, 'J..6lJ6 

BeSang, Inc. 
15188 NW Central Dr. Ste. #213 
Portland, OR 97229 
Phone) 503 533-5150 
Fax) 503-533-5150 

Respectfully submitted, 

~ /4. -
Sang-Yun Lee 
Applicant and Inventor 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: Sang-Yun Lee 

Serial No.: 10/934,270 

Confirmation No.: 5732 

Examiner: Tran, Mai Huong C 

Filed: September 3, 2004 Docket No.: BeSang.P00lXl 

Title: VERTICAL MEMORY DEVICE STRUCTURES 

Mail Stop Patent Application 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

RESPONSE TO OFFICE ACTION 

Sir: 

In response to the Office Action mailed March 1, 2 00 6, 

please amend and reconsider the above-identified application as 

follows: 

Amendments to the Specification there are no amendments to the 

fication. 

Amendments to the Claims begin on Page 2 of this paper. 

Amendments to the Drawings- there are no amendments to the 

drawings. 

Remarks/Arguments begin on Page 7 of this paper. 
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AMENDMENTS TO THE CLAIMS 

Please amend Claims 1-18 as shown. A listing of the claims is 

provided below and will replace all prior versions and listings of 

the claims in the application. 

Listing of the Claims: 

1. (amended) A semiconductor memory structure, comprising: 

a substrate having electrical devices formed therein, and 

further having at least one dielectric layer and at least one 

interconnect layer disposed above the substrate; and 

a first stackable add-on layer, the first stackable add-on 

layer including a plurality of vertically oriented semiconductor 

memory cells disposed within the first stackable add-on layer, the 

plurality of vertically oriented semiconductor memory cells 

separated from each other by dielectric material; 

wherein the stackable add-on layer is bonded to a layer of 

the substrate that is the greatest distance from the substrate as 

measured from the bottom surface of the substrate; and 

wherein the memory cell is a DRAM having at least one 

transistor. 

2. (amended) The semiconductor memory structure of claim 1, 

wherein the vertically oriented memory cell comprises a vertical 

transistor and a serially connected capacitor in a SOI pillar. 

3. The semiconductor memory structure of claim 1, wherein the 

vertically oriented semiconductor memory cell comprises a vertical 

transistor in an SOI pillar and a capacitor connected in series 

therewith, the capacitor disposed external to the first stackable 

add-on layer. 
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4. (amended) The semiconductor memory structure of claim 1, 

wherein the vertically oriented semiconductor memory cell 

comprises: 

a first capacitor, 

a first access transistor serially connected to the first 

capacitor, 

a second access transistor serial connected to the first 

access transistor, and 

a second capacitor serially connected to the second access 

transistor [device]; 

wherein the first capacitor, the first access transistor, 

the second access transistor, and the second capacitor are all 

formed in a single vertically oriented SOI pillar. 

5. The semiconductor memory structure of claim 1, wherein the 

vertically oriented semiconductor memory cell comprises two 

vertically oriented, serially connected transistors formed on a SOI 

pillar, the serially connected transistors further connected to a 

capacitor disposed external to the stackable add-on layer. 

6. The semiconductor memory structure of claim 1, wherein the 

vertically oriented semiconductor memory cell comprises two 

vertically and serially connected transistors and a shared serially 

connected capacitor in a SOI pillar. 

7. The semiconductor memory structure of claim 1, wherein the 

vertically oriented semiconductor memory cell comprises: 

a first diode; 

a first access transistor connected in series to the first 

diode; 

a second access transistor connected in series to the first 

access transistor; 

a third access transistor connected in series to the second 
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access transistor; a fourth access transistor connected in series 

to the third access transistor; and 

a second diode connected in series to the fourth access 

transistor; 

wherein the first diode, the first, second, third, and 

fourth transistors, and the second diode are formed on the same SOI 

pillar. 

8. (amended) A semiconductor memory structure, comprising: 

a substrate having electrical devices formed therein, and 

further having at least one dielectric layer and at least one 

interconnect layer disposed above the substrate; 

a first stackable add-on layer, the first stackable add-on 

layer including a plurality of vertically oriented semiconductor 

memory cells disposed within the first stackable add-on layer, the 

plurality of vertically oriented semiconductor devices separated 

from each other by dielectric material; and 

the stackable add on layer to a layer of the substrate that 

is the greatest distance from the substrate; 

wherein the stackable add-on layer is bonded to a layer of 

the substrate that is the greatest distance from the substrate as 

measured from the bottom surface of the substrate; and 

wherein the memory cell is an SRAM having at least one 

Negative Differential Resistance device. 

9. The semiconductor memory structure of claim 8, wherein the 

vertically oriented semiconductor memory cell comprises a 

vertically oriented transistor and a vertically oriented NDR-type 

Thyristor serially connected to each other. 

10. The semiconductor memory structure of claim 9, wherein the 

vertically oriented transistor is formed on an SOI pillar and the 

vertically NDR-type Thyristor is formed on an SOI pillar. 
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11. The semiconductor memory structure of claim 9, wherein the 

vertically oriented transistor and the vertically NOR-type 

Thyristor are formed on two separated SOI pillars. 

13. The semiconductor memory structure of claim 8, wherein the 

vertically oriented transistor and the vertically NOR-type 

Thyristor are formed on the same SOI pillar. 

14. (amended) A semiconductor memory structure, comprising: 

a substrate having electrical devices formed therein, and 

further having a-:E:--:1:-e-a-s-E----eiA-e ~ dielectric layer 

interconnect layer disposed above the substrate electrical devices; 

a [first] stackable add-on 

add on layer including having a plurality of vertically oriented 

semiconductor memory cells disposed within the first stackable add 

on layer, the plurality of vertioally oriented semieonduotor 

devises separated from eaeh other by dieleetrie material; and 

the stackable add-on layer being bonded to a layer of the 

the 

dielectric layer; 

wherein the stackable add on layer [is] being bonded to a 

substrate; and 

wherein the memory cells [is] 

ls having at least one transistor. ---

[a] nonvolatile memory 

15. (amended) The semiconductor memory structure of claim 14, 

wherein the vertically oriented semiconductor nonvolatile memory 

cell comprises a vertical transistor having a floating gate and a 

control gate on a SOI pillar. 

16. (amended) The semiconductor memory structure of claim 14, 

wherein the vertically oriented semiconductor nonvolatile memory 
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cell comprises a vertical transistor having a charge-trapping gate 

insulator and a gate on a SOI pillar. 

17. (amended) The semiconductor memory structure of claim 14, 

wherein at least two nonvolatile memory cells are vertically 

oriented and serially connected together and formed with [on] a 

first SOI pillar. 

18. (amended) The semiconductor memory structure of claim 17, 

wherein the at least two nonvolatile memory cells on the first SOI 

pillar are serially connected [by] with an interconnect line 

disposed on a dielectric layer, to a nonvolatile memory cell formed 

with [on] a second SOI pillar. 
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Remarks/Arguments 

Entry of the foregoing amendments and reconsideration of this 

application is respectfully requested. By this amendment, Claims 

1, 2, 4, 8 and 14-18 have been amended to more clearly set forth 

the present invention and to rectify certain informalities pointed 

out by the Examiner. These amendments do not introduce any new 

matter into the application and are not being made for reasons 

related to patentability. 

The applicant believes that Claims 1-11 and 13-18 are in 

condition for allowance and notice to that effect is respectfully 

requested. The applicant points out that the claim numbering in 

the originally filed application inadvertently left out Claim 12. 

BeSang, Inc. 
15188 NW Central Dr. Ste. #213 
Portland, OR 97229 
Phone) 503-533-5150 
Fax) 503 533-5150 

Respectfully submitted, 

Sang-Yun Lee 
Applicant and Inventor 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: Sang-Yun Lee 

Serial No.: 10/934,270 

Filed: September 3, 2004 

Confirmation No.: 5732 

Examiner: Tran, Mai Huong C 

Docket No.: BeSang.P00lXl 

Title: VERTICAL MEMORY DEVICE STRUCTURES 

Mail Stop Patent Application 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

TERMINAL DISCLAIMER 

Sir: 

The owner and inventor, Sang-Yun Lee of one-hundred per cent 

interest in the above-identified patent (the "instant patent") 

hereby disclaims, except as provided below, the terminal part of 

the patent term that extends beyond the expiration date of the 

full statutory term defined in 35 U.S.C. 154 to 156 and 173, as 

presently shortened by any terminal disclaimer, of prior Patent 

Application 10/873,969, now U.S. Patent No. 7,052,941 (the "prior 

patent"), which is also owned by Sang-Yun Lee. The owner hereby 

agrees that the instant patent shall be enforceable only for and 

during such period that it and the prior patent are commonly 

owned. This agreement runs with the instant patent and is 

binding upon the grantee, its successors or assigns~ 
Q. 
Cl 

In making the above disclaimer, the owner does not disclaim o 
C> 

the terminal part of the instant patent that would extend to the~~ 
~ 

expiration date of the full statutory term as defined in 35 g: ..... 
U.S.C. 154 to 156 and 173 of the prior patent, as presently~ 

0 
0 

shortened by any terminal disclaimer, in the event that it later: g g 
expires for failure to 

unenforceable, is found 

pay a maintenance fee, 

invalid by a court of 

is held .!:.:! 
g 

competent ~ 
:a 

jurisdiction, is statutorily disclaimed in whole or terminally~ ~ 
gC'U co 
........ ~ 
~ fi -~ C: 
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disclaimed under 37 CFR 1. 321, has all claims canceled by a 

reexamination certificate, is reissued, or is in any manner 

terminated prior to the expiration of its full statutory term as 

presently shortened by any terminal disclaimer. 

FEE PAYMENT 

Please find enclosed Check No. / 06 7 in the sum of $ 65. 00 

for a small-entity. A duplicate of this disclaimer is included. 

BeSang, Inc. 
15188 NW Central Dr. Ste. #213 
Portland, OR 97229 
Phone) 503-533-5150 
Fax) 503-533-5150 

Respectfully submitted, 

~ -/,a 
Sang-Yun Lee 
Applicant and Inventor 

Exhibit 1002 - Page 91 of 164



JUL 2 7 100G & IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
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~~7'RA~~'l-~ 

Applicant: Sang-Yun Lee Confirmation No.: 5732 

Serial No.: 10/934,270 Examiner: Tran, Mai Huong 

Filed: September 3, 2004 Docket No.: BeSang.P00l.Xl 

Title: VERTICAL MEMORY DEVICE STRUCTURES 

Mail Stop Patent Application 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

PETITION FOR EXTENSION 

Sir: 

In accordance with 37 CFR 1.136(a), it is requested that the 

due date for response to the March 1, 2006 Office Action in the 

above application be extended by two months, from June 1, 2006 to 

August 1, 2006. 

Enclosed is our Check No. / 0 66 in the amount of $225. 00 to 

cover the required fee for the two-month extension under 37 CFR 

1.17. A duplicate of this Petition is enclosed for the convenience 

of the Patent and Trademark Office. 

08/02/2006 WABDELR10000004710934270 

01 FC:2252 225,00 OP 

BeSang, Inc. 
15188 NW Central Dr. Ste. #213 
Portland, OR 97229 
Phone) 503-533-5150 
Fax) 503-533-5150 

Respectfully submitted, 

Sang-Yun Lee 
Applicant and Inventor 
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Application No. Applicant(s) 

Application Number 
10/934,270 LEE, SANG-YUN 

I IIIIII IIIII IIIII IIIII IIIII IIIII IIIII IIIII IIII IIII Terminal Disclaimer Filed': 
07/27/06 --

TERMINAL 
~ APPROVED □ DISAPPROVED DISCLAIMER 

Reasons: 

Document Code - DISQ 
This patent is subject 

to a Terminal 

INTERNAL DOCUMENT - Disclaimer 
DO NOT MAIL 

U.S. Patent and Trademark Office 

NOTE DISCLAIMER: 
The term of this patent shall not extend 
beyond the expiration date of Pat. No. 7,052,941, 

~ SHARON S. HOPPE 
PARALEGAL SPECIALIST 
TECHNOLOGY CENTER 2800 

0 TREDELLE D. JACKSON 
PARALEGAL SPECIALIST 

TECHNOLOGY CENTER 2800 

0 CASSANDRA B. PARIS 
PARALEGAL SPECIALIST 

TECHNOLOGY CENTER 2800 

0 RENEE M. PRESTON 

PARALEGAL. SPECIALIST 
TECHNOLOGY CENTER 2800 

0 NOVA M. CHAPMAN 

PARALEGAL SPECIALIST 

TECHNOLOGY CENTER 2800 
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UNITED STATES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

10/934,270 09/03/2004 

41536 7590 08/09/2006 

RAYMOND J. WERNER 
2056 NW ALOCLEK DRIVE, SUITE 314 
HILLSBORO, OR 97124 

FIRST NAMED INVENTOR 

Sang-Yun Lee 

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

P.O. Box 14S0 
Alexandria, Virginia 223l3-l4S0 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

BeSang.P00IXI 5732 

EXAMINER 

HUYNH,ANDY 

ART UNIT PAPER NUMBER 

2818 

DA TE MAILED: 08/09/2006 

Please find below and/or attached an Office communication concerning this application or proceeding. 

PTO-90C (Rev. 10/03) 
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Appllcant(s) 

l:}otice of Non-Compliant 
• · IJ.1'lendment (37 CFR 1.121) Art Unit 

p<o/t 
•· The MAILING DA TE of tlJ,'r,co1/0.,unication appears on t e cove sheet with e correspondence address -

The amendment document filed ]/J. 7 Of considered non-compliant because it has failed to meet the requirements of 
37 CFR 1.121 or 1.4. In order for the amendment document to be compliant, correction of the following item(s) is required. 

THE FOLLOWING MARKED (X) ITEM(S) CAUSE THE AMENDMENT DOCUMENT TO BE NON-COMPLIANT: 
D 1. Amendments to the specification: 

D A. Amended paragraph(s) do not include markings. 
D B. New paragraph(s) should not be underlined. 
0 C. Other __ . 

D 2. Abstract: 
D A. Not presented on a separate sheet. 37 CFR 1.72. 
□ B. Other--· 

D 3. Amendments to the drawings: 
D A. The drawings are not properly identified in the top margin as "Replacement Sheet," "New Sheet," or 

"Annotated Sheet" as required by 37 CFR 1.121 (d). 
D B. The practice of submitting proposed drawing correction has been eliminated. Replacement drawings 

showing amended figures, without markings, in compliance with 37 CFR 1.84 are required. 
_,..0 C. Other . 

[lJ/.4. Amendments to the claims: 
D A. A complete listing of all of the claims is not present. 
D Y,The listing of claims does not include the text of all pending claims (including withdrawn claims) 
I]?' C. Each claim has not been provided with the proper status identifier, and as such, the individual status 

· of each claim cannot be identified. Note: the status of every claim must be indicated after its claim 
number by using one of the following status identifiers: (Original), (Currently amended), (Canceled), 
(Previously presented), (New), (Not entered), (Withdrawn) and (Withdrawn-currently amended). 

O _p... The clai'AsAof th.is amendment paper have not been pr~sented in ascending numerical order. 
WE.Other:~ /3 -1"1 rs f<tnun,b-etL I}-~ /.;J..-1'7. 

D 5. Other (e.g., the amendment is unsigned or not signed in accordance with 37 CFR 1 .4): 

For further explanation of the amendment format required by 37 CFR 1.121, see MPEP § 714. 

TIME PERIODS FOR FILING A REPLY TO THIS NOTICE: 

1. Applicant is given no new time period if the non-compliant amendment is an after-final amendment, an amendment 
filed after allowance, or a drawing submission (only). If applicant wishes to resubmit the non-compliant after-final 
amendment with corrections, the entire corrected amendment must be resubmitted. 

2. Applicant is given one month, or thirty (30) days, whichever is longer, from the mail date of this notice to supply the 
correction, if the non-compliant amendment is one of the following: a preliminary amendment, a non-final amendment 
(including a submission for a request for continued examination (RCE) under 37 CFR 1.114 }, a supplemental 
amendment filed within a suspension period under 37 CFR 1.103(a) or (c), and an amendment filed in response to a 
Quayle action. If any of above boxes 1. to 4. are checked, the correction required is only the corrected section of the 
non-compliant amendment in compliance with 37 CFR 1.121. 

Extensions of time are available under 37 CFR 1.136(a) only if the non-compliant amendment is a non-final 
amendment or an amendment filed in response to a Quayle action. 

Failure to timely respond to this notice will result in: 
Abandonment of the application if the non-compliant amendment is a non-final amendment or an amendment 
filed in response to a Quayle action; or 
No~••nt'.Y of the am d~e;tth non-compliant amendment is a preliminary amendment or supplemental 

,, m ndm~ · c !;:J/ )~ 7 d-- ~ 4, .._;2.-.;l_ 

xaminer LIE , if a llcable Tele hofu3 No. 
U.S. Patent an ra emar ice Part of Paper No. 
PTOL-324 (04-06) Notice of Non-Compliant Amendment (37 CFR 1.121) 
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• If the difference in column 1 is less than zero, enter ·o· in column 2 TOTAL OR TOTAL 

CLAIMS AS AMENDED· PART II OTHER THAt~ 

I (C<:>lumn 1) (Column 2) 1Column 3 SMALL ENTITY OR SMALL ENTtn~ 
✓ ' CLAIMS HIGHEST 

/\Di A?t1 ~ 1 REMAIMll~G IJVMGEn """,1 ._ 
/Jioh AFTER PREVIOUSLY EXll RATE TIOl·AL Rt~fE TIOt AL z 

,A,t,1ENOMENT PAID FOR F! E F·E w :: /7 .. _,2/) I I ./ 0 Total . Minu3 "' X$ 25= OR X$50= 
% 
UJ lndependen\ . ~ -1 Minus ... ( j) =/ I ~ Xt00= X200= q; 

FIRST PAESENT/..TION OF MULTIPLE OEPE!~0E'frrCLAfM D 
OR 

,360) i 180= OF{ 

TOT!\l lOlAL 
AOOIT. fEE OR t,DOl1. FEE 

(Column 11 (Column 21 (Column 3) 
CLAJMS HIGHEST ADDI- 1>.DOI-al AEMAJNING t-iUt.-lBER Pf-1ESEl·IT 

rz AFT1:R PREVIOUSLY E>:TRf,. R/~TE TIOt'-lf.\L f'.lNE TIONAL 

UJ AMENDMENT PAID FOR FEE FEE 
== Total Minus C . .. = XS 25= on X$50= :z: 
CJ.I Independent . Minus ... = :E )'.100= on X200= <t 

FIRST PRESHff/fflON OF MULTIPLE DEPErmENT CLAH/i D 
1180::: OR 1~360= 

TOTAL TOTf'1. 
N;OIT FEE Of'.l /\.DOI r. FEE 

(Column 1) (Column 2) 'Column 3) 
CU,H,1S HIGHEST 

ADDI- /,DDI-(.) REMAIMft·JO NUl,IBER PRESEl<l 

~ AFTER PREVIOUSLY fXTR/l. l={P.TE TIONAL R/,TE TIOf'lP.L 
UJ /\J\1Et~DMEtn PAID FOR , FEE FEE :: 

Total C . Minus .. X$ 25:: OR X$50=-z w todependeril • Minus ·~~ :E X100" X200= c{ 
FiRST PRESENTATION OF MULTIPLE OEPENDEHT CU,IM [] OR 

I 180= OR 4360= 

• If the <miry In column 1 is less thllll U10 enlry in column 2, v.1110 ·o· in column 3 TOTAL lOT!1l .. H \he 'Hlghesl !✓ umber PrE!viously Paid For· 11, THIS SP/.,CE Is lees than 20, Bnlcr ·2u. ADDIT FEE OR /•.ODIi FEE 

i 
,...~If \he 'Higllest Number Previous),, Paid for· !N THIS SPACE is less lhan 3, entr:.r ·:1' 

.n1e 'Hlghesl Number P1evio11sl1· P;ild For' (Total or lnJependent) is the hlgl1esl nurnbur Jound in tile r.p01op:i.1te bo·, In colurnn 1 

fCR/.i Pi0-8,o IRov. IQ/04) 
,. ·-, .. . -

Exhibit 1002 - Page 96 of 164



0 \ p e-
~ .... . .... 

DEC 11'2006 JN THE UNITED STATES PATENT AND TRADEMARKOFFICE 

Applicant: Lee; Sang.:.Yun Examiner. TRAN.~ MAI HUONG C 
Appl. No.: l0/934,270 
Title: VERTICAL MEMORY DEVICE STRUCTURES 
Attorney Docket No.: BeSang.P00lXJ 
Filed: September 3, 2004 

Mail Stop Assignment Recordation Services 
Director of the US Patent and Trademark Office 
P.O. Box 145.0 
Alexandri11, VA 223 J 3-1450 

SUBSTITUTE POWER OF ATTORNEY 

Sir: 

The undersigned owner and applicant of the above-identified patent application 
hereby revokes all prior powers of attorney, and appoints the practitioner, Greg L. Martinez, 
associated with Customer Number 51493, USPTO Reg. No. 53,276, located at 3116 South 
Mill Avenue, ~uite 408 Tempe, Arizona 85282, Telephone No: (480}785-6325 as his agent 
with full powers of attorney~ to prosecute said patent application, and to transact all business 
in the United States ·Pfltent and Trademark Office in connection therewith. 

Please address all cornmurucations relating to the present patent ,application to the 
attention of GREG L. MARTINEZ at the above. address. · 

Dated: f 'J/ 5 / 'J..t[D 6 

BeSang, Inc. 
15188 NW Central Dr. Ste. #213 
Portland, OR 97229 
Phone) 503-533-5150 
Fax) 503-533-5150 

CERTIFJCATE OF MAILING UNDER 37 CTR 1.8 
I ·hereby certify that this correspondence is being deposited with the United States Postal Service as first 

class mail in an envelope with sufficient postage addressed to: Mail Stop Assignment Recordation Services, 
Director of the US Patent and Trademark Ofti~ P.O. Box 14S0, Al~dria, VA 22313-1450, on the. dat~ 
shpwn below: 

b./5 /ao7J6 
Date 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

~=­
Applicant: Sang-Yun Lee 

Serial No.: 10/934,270 

Confirmation No.: 5732 

Examiner: Tran, Mai Huong 

Filed: September 3, 2004 Docket No.: BeSang.P00lXl 

Title: VERTICAL MEMORY DEVICE STRUCTURES 

Mail Stop Patent Application 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

SUBSTITUTE POWER OF ATTORNEY 

Sir: 

Transmitted herewith is a substitute power of attorney for the 

above identified application. Please send all correspondence to 

the address below. 

Dated: December 5, 2006 

3116 South Mill Avenue #408 
Tempe, Az 85282 
Phone: 480 785-6933 

Respectfully submitted, 

~~ 
G~L. Martinez 
Agent for Applicant 
Registration No. 53,276 
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~l l.JNm:o S'l>\TES PATENT AND ThAoEMARK OrnCE 

Page I of I 

UNITED STATES DEPARTMENT OF COMl\IERCE 
United States Pott:ul and Trndemo•k Office 
Addtus: COMMISSWN!lli FOR PATEN"rs 

P.O. Box !'SO 
A.1-...lri,,, \'ugi,u,, ll313-l◄~O 
www.11,p1o S'JV 

APPLICATION NUMBER FILINGOR371 (c)DATE FIRST NAMED APPLICANT I ATTY. oocKETNo.rrmE 

10/934,270 

Attention: GREG L. MARTINEZ 
Suite 408 
3116 South Mill Avenue 
Tempe, AZ 85282 

09/03/2004 Sang-Yun Lee BeSang.P00lXl 

CONFIRMATION NO. 5732 

I IDmll DI 1111 ml Oil DIii Oil Oil DI~ DII I~ 1m111111m1 ml UH 1m11111111 
·ocooooooo21110024• 

Date Mailed: 12/21/2006 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in ·response to the Power of Attorney filed 12/11/2006. 

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

MY-HOA NGUYEN 
PTOSS (703) 305-0677 EXT 146 

OFFICE COPY 
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UNITED STATES DEPARTMENT OF COMMERCE 
Uuited State• Pet,mt end TredemArk omce 
Addzea:COMMISSION!IB FOR PATENTS 

P.O.8"'ICS0 
Al""""'1rid. \'ugj,ti,i 21313-1 ◄~O 
WWW.Utp'lO.SL)Y 

APPLICATION NUMBER FILINGOR371 (c)DATE FIRST NAMED APPLICANT A TTY. DOCKET No.rrmE 

10/934,270 09/03/2004 

41536 
RAYMOND J. WERNER 
2056 NWALOCLEK DRIVE, SUITE 314 
HILLSBORO, OR 97124 

Sang-Yun Lee BeSang.P00lXl 

CONFIRMATION NO. 5732 

I IDmll IOI~~ m1 OIi DI~ OIi OIi 111~~ ID~ 1m1 DI~ um 1m1111 IDI 
·ocooooooo21110012· 

Date Mailed: 12/21/2006 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 12/1112006. 

• The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence will 
be mailed to the new address of record(37 CFR 1.33). 

MY-HOA NGUYEN 
PTOSS (703) 305-0677 EXT 146 

OFFICE COPY 
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!. 
UtC 2 I 2006 IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

~ J 
lnt~o~""~ Applicant: Sang-Yun Lee Confirmation No.: 5732 

Serial No.: 10/934,270 Examiner: Tran, Mai Huong C 

Filed: September 3, 2004 Docket No.: BeSang.P00lXl 

Title: VERTICAL MEMORY DEVICE STRUCTURES 

Mail Stop Patent Application 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

RESPONSE TO NON-COMPLIANT AMENDMENT 

Sir: 

In response to the Notice of Non-compliant Amendment 

mailed on August 9, 2006, please amend and reconsider the 

above-identified application as follows: 

Amendments to the Claims begin on Page 2 of this paper. 

12/27/2006 BABRAHAl 00000123 10934270 

01 FC:2254 795.00 OP 
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AMENDMENTS TO THE CLAIMS 

Please amend Claims 1-2, 4, 8, and 13-17 as shown below. A 

listing of the claims is provided below and will replace all 

prior versions and listings of the claims in the application. 

Applicant points out that the claim numbering in the 

originally filed application inadvertently left out Claim 12. 

This change is reflected in the listing provided herein. 

Listing of the Claims: 

1. (amended) A semiconductor memory structure, comprising: 

a substrate having electrical devices formed therein, 

and further having at least one dielectric layer and at least one 

interconnect layer disposed above the substrate; and 

a first stackable add-on layer, the first stackable add­

on layer including a plurality of vertically oriented 

semiconductor memory cells disposed within the first stackable 

add-on layer, the plurality of vertically oriented semiconductor 

memory cells separated from each other by dielectric material; 

wherein the stackable add-on layer is bonded to a layer 

of the substrate that is the greatest distance from the substrate 

as measured from the bottom surface of the substrate; and 

wherein the memory cell is a DRAM having at least one 

transistor. 

2. (amended) The semiconductor memory structure of claim 1, 

wherein the vertically oriented memory cell comprises a vertical 

transistor and a serially connected capacitor in a SOI pillar. 

3. (original) The semiconductor memory structure of claim 1, 

wherein the vertically oriented semiconductor memory cell 

comprises a vertical transistor in an SOI pillar and a capacitor 
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connected in series therewith, the capacitor disposed external to 

the first stackable add-on layer. 

4. (amended) The semiconductor memory structure of claim 1, 

wherein the vertically oriented semiconductor memory cell 

comprises: 

a first capacitor, 

a first access transistor serially connected to the 

first capacitor, 

a second access transistor serial connected to the first 

access transistor, and 

a second capacitor serially connected to the second 

access transistor [device]; 

wherein the first capacitor, the first access 

transistor, the second access transistor, and the second 

capacitor are all formed in a single vertically oriented SOI 

pillar. 

5. (original) The semiconductor memory structure of claim 1, 

wherein the vertically oriented semiconductor memory cell 

comprises two vertically oriented, serially connected transistors 

formed on a SOI pillar, the serially connected transistors 

further connected to a capacitor disposed external to the 

stackable add-on layer. 

6. (original) The semiconductor memory structure of claim 1, 

wherein the vertically oriented semiconductor memory cell 

comprises two vertically and serially connected transistors and a 

shared serially connected capacitor in a SOI pillar. 

7. (original) The semiconductor memory structure of claim 1, 

wherein the vertically oriented semiconductor memory cell 

comprises: 
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a first diode; 

a first access transistor connected in series to the 

first diode; 

a second access transistor connected in series to the 

first access transistor; 

a third access transistor connected in series to the 

second access transistor; a fourth access transistor connected in 

series to the third access transistor; and 

a second diode connected in series to the fourth access 

transistor; 

wherein the first diode, the first, second, third, and 

fourth transistors, and the second diode are formed on the same 

SOI pillar. 

8. (amended) A semiconductor memory structure, comprising: 

a substrate having electrical devices formed therein, 

and further having at least one dielectric layer and at least one 

interconnect layer disposed above the substrate; 

a first stackable add-on layer, the first stackable add­

on layer including a plurality of vertically oriented 

semiconductor memory cells disposed within the first stackable 

add-on layer, the plurality of vertically oriented semiconductor 

devices separated from each other by dielectric material; and 

the staeleaslc add en layer to a layer of the suJastrate 

that is the greatest distance from the substrate, 

wherein the stackable add-on layer is bonded to a layer 

of the substrate that is the greatest distance from the substrate 

as measured from the bottom surface of the substrate; and 

wherein the memory cell is an SRAM having at least one 

Negative Differential Resistance device. 

9. (original) The semiconductor memory structure of claim 8, 

wherein the vertically oriented semiconductor memory cell 
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comprises a vertically oriented transistor and a vertically 

oriented NDR-type Thyristor serially connected to each other. 

10. (original) The semiconductor memory structure of claim 

9, wherein the vertically oriented transistor is formed on an SOI 

pillar and the vertically NOR-type Thyristor is formed on an SOI 

pillar. 

11. (original) The semiconductor memory structure of claim 

9, wherein the vertically oriented transistor and the vertically 

NDR-type Thyristor are formed on two separated SOI pillars. 

12. (original) The semiconductor memory structure of claim 

8, wherein the vertically oriented transistor and the vertically 

NOR-type Thyristor are formed on the same SOI pillar. 

13. (amended) A semiconductor memory structure, comprising: 

a substrate having electrical devices formed therein, 

and further having at least one~ dielectric layer and at least 

oflc interconflect layer disposed above the Sl::lbstratc electrical 

devices; 

a [first] stackable add-on layer, the first stacleable 

add on layer includiflg having a plurality of vertically oriented 

semiconductor memory cells disposed withifl the first stackable 

add on layer, the plurality of vertically oriented semiconductor 

devices separated from each other by dielectric material; and 

the stackable add-on layer being bonded to a layer of 

the substrate that is the greatest distance from the oubotFate 

the dielectric layer; 

wherein the stackable add on layer [is] being bonded to 

a layer of the substrate that is the greatest distance from the 

substrate; and 

wherein the memory cell~ [is] are [a] nonvolatile memory 

cells having at least one transistor. 
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14. (original) The semiconductor memory structure of claim 

13, wherein the vertically oriented semiconductor nonvolatile 

memory cell comprises a vertical transistor having a floating 

gate and a control gate on a SOI pillar. 

15. (original) The semiconductor memory structure of claim 

13, wherein the vertically oriented semiconductor nonvolatile 

memory cell comprises a vertical transistor having a charge­

trapping gate insulator and a gate on a SOI pillar. 

16. (amended) The semiconductor memory structure of claim 

13, wherein at least two nonvolatile memory cells are vertically 

oriented and serially connected together and formed with [on] a 

first SOI pillar. 

17. (amended) The semiconductor memory structure of claim 

16, wherein the at least two nonvolatile memory cells on the 

first SOI pillar are serially connected [by] with an interconnect 

line disposed on a dielectric layer, to a nonvolatile memory cell 

formed with [on] a second SOI pillar. 
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Remarks/Arguments 

Entry of the foregoing amendments and reconsideration of 

this application is respectfully requested. By this amendment, 

Claims 1-2, 4, 8, 13-14 and 16-17 have been amended to more 

clearly set forth the present invention and to rectify certain 

informalities pointed out by the Examiner. These amendments do 

not introduce any new matter into the application and are not 

being made for reasons related to patentabili ty. Applicant 

believes that Claims 1-17 are in condition for allowance and 

notice to that effect is respectfully requested. 

Respectfully submitted, 

~L 
Dated: Dec. 13, 2006 Sang-Yun Lee 

BeSang, Inc. 
15188 NW Central Dr. Ste. #213 
Portland, OR 97229 
Phone) 503-533-5150 
Fax) 503-533-5150 

Applicant and Inventor 
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o~cil 1~ IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

~ 
·~ licant: Sang-Yun Lee Confirmation No.: 5732 

Serial No.: 10/934,270 Examiner: Tran, Mai Huong C 

Filed: September 3, 2004 Docket No.: BeSang.P00lXl 

Title: VERTICAL MEMORY DEVICE STRUCTURES 

Mail Stop Patent Application 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

NON-COMl?'LIANT AMENDMENT TRANSMITTAL 

Sir: 

Transmitted herewith is an amendment for this application 

along with a Petition for a four-month extension of time. 

Applicant is a small entity. 

Enclosed is Check No. 1021 in the amount of $795.00 for the 

four-month extension of time. A duplicate copy of this transmittal 

is attached. 

Dated: Dec. 13, 2006 

BeSang, Inc. 
15188 NW Central Dr. Ste. #213 
Portland, OR 97229 
Phone) 503-533-5150 
Fax) 503-533-5150 

Respectfully submitted, 

Sang-Yun Lee 
Applicant and Inventor 
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EAST Search History 

Ref Hits Search Query DBs Default Plurals Time Stamp 
# Operator 

L1 6086 vertical with memory with cell US-PG PUB; OR ON 2007/03/15 11:02 
USPAT; 

,. 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L2 2578 1 and stack$4 US-PGPUB; OR ON 2007/03/15 11:03 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L3 1894 1 and stacked US-PG PUB; OR ON 2007/03/15 11:03 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L4 627 1 and bond$4 US-PG PUB; OR ON 2007/03/15 11:05 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

LS 60832 bond$4 near pad US-PGPUB; OR ON 2007/03/15 11:05 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L6 416 4 and ( not 5) US-PGPUB; OR ON 2007/03/15 11:07 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L7 464223 ( second 2nd) with ( substrate wafer ) US-PGPUB; OR ON 2007/03/15 11 :08 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

LS 277 6 and 7 US-PG PUB; OR ON 2007/03/15 11:11 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L9 1529 2 and 7 US-PGPUB; OR ON 2007/03/15 11:08 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

3/15/07 11:54:20 AM Page 1 
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LlO 1156146 bonded bonding US-PGPUB; OR ON 2007/03/15 11:31 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

Lll 219 8 and 10 US-PGPUB; OR ON 2007/03/15 11:16 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L12 215 vertical near memory near cell US-PGPUB; OR ON 2007/03/15 11:17 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L13 9 11 and 12 US-PGPUB; OR ON 2007/03/15 11:17 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L14 226750 10 same·( substrate wafer) US-PGPUB; OR ON 2007/03/15 11:32 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L15 590 ( 438/152,153).CCLS. US-PG PUB; OR OFF 2007/03/15 11:33 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L16 209 (257 /118,199).CCLS. US-PGPUB; OR OFF 2007/03/15 11:33 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L17 799 15 16 US-PG PUB; OR OFF 2007/03/15 11 :33 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L18 21 1 and 17 US-PGPUB; OR OFF 2007/03/15 11:39 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L19 5 "6849871" US-PGPUB;_ OR OFF 2007/03/15 11:44 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

3/15/07 11:54:20 AM Page 2 
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L20 0 11/934270 US-PG PUB; OR OFF 2007/03/15 11:44 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L21 1 10/934270 US-PG PUB; OR OFF 2007/03/15 11:49 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L22 9022 substrate with electrical with device US-PGPUB OR ON 2007/03/15 11:53 

L23 4 stackable with add-on with ( layer film US-PGPUB OR ON 2007/03/15 11:52 
) 

L24 2177 22.clm. US-PGPUB OR ON 2007/03/15 11:53 

L25 3 23.clm. US-PGPUB OR ON 2007/03/15 11:53 

L26 2 24 and 25 US-PGPUB OR ON 2007/03/15 11:53 

3/15/07 11:54:20 AM Page 3 
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Ref Hits Search Query DBs Default Plurals Time Stamp 
# Operator 

Ll 10717 (257 /295,296,314,315,316).CCLS. US-PGPUB; OR OFF 2007/03/15 20:55 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L2 2575652 substrate wafer US-PGPUB; OR ON 2007/03/15 20:55 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L3 1564923 ( active passive electrical electronic ) US-PGPUB; OR ON 2007/03/15 20:57 
with ( device component ) USPAT; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

L4 416962 2 and 3 US-PG PUB; OR ON 2007/03/15 20:57 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB. 

LS 165280 DRAM SRAM · US-PGPUB; OR ON 2007/03/15 20:58 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L6 2053476 ( non adj volatile nonvolatile) memory US-PGPUB; OR ON 2007/03/15 20:59 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L7 153046 ( non adj volatile nonvolatile) near US-PG PUB; OR ON . 2007/03/15 20:59 
_memory USPAT; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

LS 73156 dynamic adj random adj access adj US-PGPUB; OR ON 2007/03/15 21:00 
memory USPAT; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

L9 40792 static with random with access with US-PG PUB; OR ON 2007/03/15 21:01 
memory USPAT; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

3/15/07 9:29:06 PM Page 1 
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LlO 93473 89 US-PGPUB; OR ON 2007/03/15 21:01 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

Lll 28532 4 and 5 US-PG PUB; OR ON 2007/03/15 21:01 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM.:..TDB 

L12 17397 4 and 10 US-PGPUB; OR ON 2007/03/15 21:02 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L13 0 stack$4 same add adj on with ( layer US-PGPUB; OR ON 2007/03/15 21:03 
wafer substrate ) USPAT; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

L14 22 stack$4 same add-on with ( layer US-PG PUB; OR ON 2007/03/15 21:06 
wafer substrate ) USPAT; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

L15 50 stack$4 same add-on same ( layer US-PG PUB; OR ON ·2007/03/15 21:07 
wafer substrate ) USPAT; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

L16 464223 ( second 2nd ) with ( substrate wafer US-PG PUB; OR ON 2007/03/15 21:08 
) USPAT; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

L17 1729 1 and 11 US-PG PUB; OR ON 2007/03/15 21:09 
USPAT; 

I 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L18 2428 1 and 10 US-PGPUB; OR ON 2007/03/15 21:09 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L19 1190 16 and 17 US-PG PUB; OR ON 2007/03/15 21:09 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

3/15/07 9:29:06 PM Page 2 
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L20 1574 16 and 18 US-PGPUB; OR ON 2007/03/15 21:09 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L21 1646664 bond$4 US-PGPUB; OR ON 2007/03/15 21:10 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L22 210 19 and 21 US-PGPUB; OR ON 2007/03/15 21:10 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L23 225 20 and 21 US-PG PUB; OR ON 2007/03/15 21:11 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L24 549297 vertical with ( Oriented direction) US-PGPUB; OR ON 2007/03/15 21:12 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L25 73 22 and 24 US-PGPUB; OR ON 2007/03/15 21:14 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L26 65 23 and 24 US-PG PUB; OR .ON 2007/03/15 21:12 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

3/15/07 9:29:06 PM Page 3 
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UNITED ST ATES p A TENT 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. I 450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

7590 03/21/2007 

Attention: GREG L. MARTINEZ 
Suite 408 
3116 South Mill Avenue 
Tempe, AZ 85282 

APPLICATION NO. 

10/934,270 

FILING DATE 

09/03/2004 

FIRST NAMED INVENTOR 

Sang-Yun Lee 

EXAMINER 

NGUYEN, THINH T 

ART UNIT PAPER NUMBER 

2818 

DATE MAILED: 03/21/2007 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

BESANG.P00IXI 5732 

TITLE OF INVENTION: VERTICAL MEMORY DEVICE STRUCTURES 

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

nonprovisional YES $700 $300 $0 $1000 06/21/2007 

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 SUBJECTTO 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 MON:fHS 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 SMALL ENTITY status shown above. 

!fthe SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO: 
SMALL ENTITY status: 

A. If the status is the same, pay the TOT AL FEE(S) DUE shown r A. Pay TOT AL FEE(S) DUE shown above, or 
above. 

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) 
and twice the amount of the ISSUE FEE shown above, or 

B. If applicant claimed SMALL ENTITY status before, or is now 
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s) 
Transmittal and pay the PUBLICATION FEE (if required) and l/2 
the ISSUE FEE shown above. 

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(US PTO) 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. 

Ill. All communications regarding this application must give the application number. Please direct all communications prior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. 
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PART B - FEE{S) TRANSMITTAL 

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

or Fax (571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I 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 I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) Note: A certificate of ma1lmg can only be used tor domestic matimgs 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. 

7590 03/21/2007 

Attention: GREG L. MARTINEZ 
Suite 408 
3 116 South Mill A venue 
Tempe, AZ 85282 

APPLICATION NO. 

10/934,270 

FILING DATE 

09/03/2004 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an enveloP.c 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Sang-Yun Lee BESANG.P00IXI 5732 

TITLE OF INVENTION: VERTICAL MEMORY DEVICE STRUCTURES 

APPLN.TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional YES $700 

EXAMINER ART UNIT 

NGUYEN, THINH T 2818 

I. Change of correspondence address or indication of "Fee Address" (37 
CFR I.J63). 

0 Change of corres_pondcnce address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

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

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$300 $0 

CLASS-SUBCLASS 

257-296000 

2. For printing on the patent front page, list 

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

$1000 06/21/2007 

2 ______________ _ 

3 ___________ _ 

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
rccordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (8) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. The following fce(s) arc submitted: 

D Issue Fee 
0 Publication Fee (No small entity discount permitted) 
D Advance Order - # of Copies _________ _ 

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

0 a. Applicant claims SMALL ENTITY status. Sec 37 CFR 1.27. 

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

0 A check is enclosed. 

0 Payment by credit card. Form PTO-2038 is attached. 
0 The Director is hereby authorized to charge the required fee( s ), any deficiency, or credit any 

overpayment, to Deposit Account Number ( enclose an extra copy of this form). 

0 b. Applicant is no longer claiming SMALL ENTITY status. Sec 37 CFR l .27(g)(2). 

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in 
interest as shown by the records of the United States Patent and Trademark Office. 

Authorized Signature ______________________ _ Date ____________________ _ 

Typed or printed name ______________________ _ Registration No. _______________ _ 

This collection of information is required by 37 CFR 1.311. The information is rcguircd to obtain or retain a benefit by the public which is to file (and by the US PTO to process) 
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, prcparmg, and 
subm1Uing the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you rcguire to complete 
this form and/or suggestions for reducing this burden, should be sent to the Chief Infonnation Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. 
Box 1450, Alexandna, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 223 I 3-1450. 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 
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UNITED ST ATES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

10/934,270 09/03/2004 

7590 03/21/2007 

Attention: GREG L. MARTINEZ 
Suite 408 
3 l 16 South Mill Avenue 
Tempe, AZ 85282 

FIRST NAMED INVENTOR 

Sang-Yun Lee 

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 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

BESANG.P00IXI 5732 

EXAMINER 

NGUYEN, THINH T 

ART UNIT PAPER NUMBER 

2818 

DATE MAILED: 03/21/2007 

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

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

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

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

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

Application No. 

10/934,270 
Examiner 

Thinh T. Nguyen 

Applicant(s) 

LEE, SANG-YWN 
Art Unit 

2818 

•- The MAILING DA TE 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. [8J This communication is responsive to 12121/2006. 

2. [8J The allowed claim(s) is/are 1-17. 

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

a) D All b) D Some* c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. 

3. D 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. 

4. 0 A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

5. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) D including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1) D hereto or 2) D to Paper No./Mail Date __ . 

(b) D including changes required by the attached Examiner's Amendment I 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. 0 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. D Notice of References Cited (PTO-892) 

2. D Notice of Draftperson's Patent Drawing Review (PTO-948) 

3. D Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

4. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

5. D Notice of Informal Patent Application 

6. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

7. D Examiner's Amendment/Comment 

8. [8] Examiner's Statement of Reasons for Allowance 

9. D Other __ . 

U.S. Patent and Trademark Office 
PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20070315 
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Application/Control Number: 10/934,270 

Art Unit: 2818 

DETAILED ACTION 

1. Claims 1-17 are pending in the Application 

Reason for allowance 

2. Claims 1-17 are allowed. 

The following is an examiner's statement of reason for allowance: 

Al I/ Group I: Claims 1-7: 

Page 2 

None of the references of record teaches or suggests the claimed SEMICONDUCTOR 

STRUCTURE having the limitations: 

' a first stackable add-on· Iayer, the first stackable add-on layer including a 

plurality of vertically oriented semiconductor memory cells disposed within the first 

stackable add-on layer, the plurality of vertically oriented semiconductor memory cells 

separated from each other by dielectric material;· 

wherein the stackable add-on layer is bonded to a layer of the substrate that is the 

greatest distance from the substrate as measured from the bottom surface of the 

substrate .;_and 

wherein the memory cell is a DRAM having at least one transistor."--

In combination with all other limitations as recited in claim 1. 
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Application/Control Number: 10/934,270 

Art Unit: 2818 

II/ Group II: Claims 8-12: 

Page 3 

None of the references of record teaches or suggests the claimed SEMICONDUCTOR 

STRUCTURE having the limitations: 

'a first stackable add-on layer, the first stackable add-on layer including a 

plurality of vertically oriented semiconductor memory cells disposed within the first 

stackable add-on layer, the plurality of vertically oriented semiconductor memory cells 

separated from each other by dielectric material; 

wherein the stackable add-on layer is bonded to a layer of the substrate that is the 

greatest distance from the substrate as measured from ttie bottom surface of the 

substrate _;_and 

wherein the memory cell is an SRAM having at least one Negative Differential 

Resistance device."--

In combination with all other limitations as recited in claim 8. 

III/ Group III: Claims 13-17: 

None of the references of record teaches or suggests the claimed SEMICONDUCTOR 

STRUCTURE having the limitations: 

' a first stackable add-on layer, the first stackable add-on layer having a plurality 

of vertically oriented semiconductor memory cells; and 

the stackable add-on layer being bonded to the dielectric layer wherein the 

memory cells are nonvolatile memory cells having at least one transistor .. "--

In combination with all other limitations as recited in claim 13. 
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Application/Control Number: 10/934,270 
Art Unit: 2818 

Page4 

B/ Applicant filing of the terminal disclaimer has overcome the double patenting rejection 

of claim 1-17. 

Any comments considered necessary by applicant must be submitted no later than the 

payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 

fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 

Allowance". 

Conclusion 

3. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Thinh T Nguyen whose telephone number is 571-272-1790. The 

examiner.can normally be reached on Monday-Friday 9:30am-6:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Matthew Smith can be reached at 571-272-1907. 

The fax phone number for the organization where this application or proceeding is 

assigned is 571-273-8300. 
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Application/Control Number: 10/934,270 
Art Unit: 2818 

Page 5 

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). 

Thinh T Nguyen -riJ 
Art unit 2818 
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Issue Classification 
Application/Control No. Applicant(s)/Patent under 

10/934,270 Reexamination 

1111 1111111111 U II 
LEE, SANG-YUN 

Examiner Art Unit 

Thinh T. Nguyen. 2818 

ISSUE CLASSIFICATION 
ORIGINAL INTERNATIONAL CLASSIFICATION 

CLASS SUBCLASS CLAIMED NON-CLAIMED 

257 296 H 01 L 27 /108 I 

CROSS REFERENCES 
I I 

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK) 

257 296 295 315 I I 

I I 

I I 

I . I 

I I 

-- ~;CII v/~007 
. ~ ---h..--.., ,Q_ Tota.I Claims Allowed: 17 

(Assistant Examiner) (Date) fh...cL..y H~...1. 

Gt.~~ :J~IJ-07 <.JJ / '-''f'J O.G. O.G. 
(Primary Examiner) (Date) Print Claim(s) Print Fig. 

(Legal Instrument xaminer) (Date) 
fig 1 

~ Claims renumbered in the same order as presented by applicant □ CPA ~T.D. □ R.1.47 

iii 
iii 

iii 
iii iii iii 

iii 
iii iii 

iii 
iii 

C: C: iii C: iii C: .5 iii C: C: 
C: 'c, C: 'c, C: 'c, C: 'c, C: O'l C: 'c, C: 'c, 
i.i: ·c: i.i:' ·c: i.i: ·c: i.i: 8 i.i: ·c: i.i: ·c: i.i: ·c: 

0 0 0 0 0 0 

1 1 31 61 91 121 151 181 
2 2 32 62 92 122 152 182 
3 3 33 63 93 123 153 183 
4 4 34 64 94 124 154 184 
5 5 35 65 95 125 155 185 
6 6 36 66 . 96 126 156 186 
7 7 37 67 97 127 157 187 
8 8 38 68 98 128 158 188 
9 9 39 69 99 129 159 189 
10 10 40 70 100 130 160 190 
11 11 41 71 101 131 161 191 
12 12 42 72 102 132 162 192 
13 13 43 73 103 133 163 193 
14 · 14 44 74 104 134 164 194 
15 15 . 45 75 105 135 165 195 
16 16 46 76 106 136 166 196 
17 17 47 77 107 137 167 197 

18 48 78 108 138 168 198 
19 49 79 109 139 169 199 
20 50 80 110 140 170 200 
21 51 81 111 141 171 201 
22 52 82 112 142 172 202 
23 53 83 113 143 173 203 
24 54 84 114 144 174 204 
25 55 85 115 145 175 205 
26 56 86 116 146 176 206 
27 57 87 117 147 177 207 
28 58 88 118 148 178 208 
29 59 89 119 149 179 209 
30 60 90 120 150 180 210 

U.S. Patent and Trademark Office Part of Paper No. 20070315 Exhibit 1002 - Page 125 of 164



UNJTED STATES PATENT AND 'IRADEMARK OFFICE 

111m11m11rn11111m~1mmm1mOOI11~~ 
Bib Data Sheet 

SERIAL NUMBER 
10/934,270 

!APPLICANTS 

FILING DATE 
09/03/2004 

RULE 

Sang-Yun Lee, Beaverton, OR; 

** CONTINUING DATA**** .. *****"***** .......... 

CLASS 
257 

This application is a CIP of 10/873,969 06/21/2004 

Page l of 2 

UNITF.O s·rATffi OF.PARTllffiNT OF C:OMI\I F.RCF. 
United S&.ateo l'otenl ond 'l'rode111ork Ornce 
Addr#o:COMMISSIONER FOR PATEl'rl"!. 

P:O.ea.ld0 
Al......tn., Vu;ini, :?:llll•l4~0 ....,..,-·So" 

CONFIRMATION NO. 5732 

GROUP ART UNIT 

2818 

ATTORNEY 
DOCKET NO. 

BeSang.P001 X 1 

•• FOREIGN APPLICAT10Ns'·········••***•• .. •• ~ fl~ 
IF REQUIRED, FOREIGN FILING UCENSE GRANTED** SMALL ENTITY** 
•• 10/29/2004 ; 

, ..-· 

.. STATE OR SHEETS 
Foreign Priority claimed □yes~~ 
35 USC 119 (a-d) cond1t,ons □ yes □ Met er 

TOTAL INDEPENDENT 

met . /' Allowaru;e,," fr, , . 
~erified and I , .J/,J i VLt COUNTRY DRAWING CLAIMS CLAIMS 
~cknowledged s"Signliture Initials OR 34 17 3 

ADDRESS 
000041536 
RAYMOND J. WERNER 
2056 NWALOCLEK DRIVE, SUITE 314 
HILLSBORO I OR 
97124 

TITLE 
Vertical memory device structures 

FILING FEE FEES: Authority has been given in Paper 
No. ____ to charge/credit DEPOSIT ACCOUNT 

RECEIVED No. ____ for following: 
385 

I □ All Fees 

I□ 1.16 Fees (Filing) 

□ 1.17 Fees ( Processing Ext. of 
time) 

I □ 1.18 Fees (Issue) I 
I□ Other I 

http:/ /neo: 8000/PrexServ let/PrexAction ?serviceName=B i bDataSheet&Action=display &brow... 2/ l t /06 
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Index of Claims 
Application/Control No. Applicant(s)/Patent under 

Reexamination 

111 111 1111 II 11 1111 II 
10/934,270 LEE, SANG-YUN 
Examiner Art Unit 

Thinh T. Nguyen 2818 

✓ Rejected - (Through numeral) 
Non-Elected Appeal Cancelled N A 

= Allowed + Restricted I Interference 0 Objected 

Claim Date Claim Date Claim Date 

'iii 
iii 

'iii 
'iii 

'iii 
'iii 

C C C 
C :~ C :g, C ·a, 
Li: 

0 
u:: 

0 
ii: 0 

1 1 ~ 51 101 
2 2 52 102 
3 3 53 103 
4 4 54 104 
5 5 55 105 
6 6 56 106 
7 7 57 107 
8 8 58 108 
9 9 59 109 
10 10 60 110 
11 11 61 111 
12 12 62 112 
13 13 63 113 
14 14 64 114 
15 15 65 115 
16 16 66 116 
17 17 · V' 67 117 

10 68 118 
19 69 119 
20 70 120 
21 71 121 
22 72 122 
23 73 123 
24 74 124 
25 75 125 
26 76 126 
27 77 127 
28 78 128 
29 79 129 
30 80 130 
31 81 131 
32 82 132 
33 83 133 
34 84 134 
35 85 135 
36 86 136 
37 87 137 
38 88 138 
39 89 139 
40 90 140 
41 91 141 
42 92 142 
43 93 143 
44 94 144 
45 95 145 
46 96 146 
47 97 147 
48 98 148 
49 99 149 
50 100 150 
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Search Notes Application/Control No. Applicant(s)/Patent under 
Reexamination 

11 111 111 Ill 111 II 
10/934,270 LEE, SANG-YUN 
Examiner Art Unit 

Mai-Huona Tran 2818 

SEARCHED SEARCH NOTES 
(INCLUDING SEARCH STRATEGY) 

Class Subclass Date Examiner DATE EXMR 

438 152,153 2/11/2006 MT 
EAST 2/11/2006 MT 

257 · 118, 199 

,v.;-;r '?, 14-., ) \~ ?/t{(/6r ~ 
~ '1, 'Ii; V{.tl vV1u1or· ~ ~1 ,;,yor ,-pJ 

INTERFERENCE SEARCHED 

Class Subclass Date Examiner 

Otl1 puB ·?J/1~6'( n✓ 
. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

10/934,270 09/03/2004 

7590 07/18/2007 
Attention: GREG L. MARTINEZ 
Suite 408 
3 l l 6 South Mill A venue 
Tempe, AZ 85282 

FIRST NAMED INVENTOR 

Sang-Yun Lee 

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

P.O. Bo, 14SO 
Ale.andria. Virginia 22313-14SO 
WWW.U!iiptO.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

BESANG.P00IX! 5732 

EXAMINER 

NGUYEN, THINH T 

ART UNIT PAPER NUMBER 

2818 

MAILDATE DELIVERY MODE 

07/18/2007 PAPER 

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. 
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Notice of Abandonment 

Application No. 

10/934,270 
Examiner 

NGUYEN, THINH T 

Applicant( s) 

Sana-Yum Lee 
Art Unit 

2818 
- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address­

This application is abandoned in view of: 

I. D Applicant's failure to timely file a proper reply to the Office letter mailed on __ . 
(a) DA reply was received on __ (with a Certificate of Mailing or Transmission dated __ ), which is after the expiration of the 

period for reply (including a total extension of time of __ month(s)) which expired on __ . 

(b) DA proposed reply was received on __ , but it does not constitute a proper reply under 37 CFR 1.113 (a) to the final rejection. 

(A proper reply under 37 CFR 1.113 to a final rejection consists only of: ( 1) a timely filed amendment which places the 
application in condition for allowance; (2) a timely filed Notice of Appeal (with appeal fee); or (3) a timely filed Request for 
Continued Examination (RCE) in compliance with 37 CFR 1.114 ). 

(c) DA reply was received on __ but it does not constitute a proper reply, or a bona fide attempt at a proper reply, to the non­
final rejection. See 37 CFR 1.85(a) and 1.111. (See explanation in box 7 below). 

(d) D No reply has been received. 

2.181 Applicant's failure to timely pay the required issue fee and publication fee, if applicable, within the statutory period of three months 
from the mailing date of the Notice of Allowance (PTOL-85). 

(a) D The issue fee and publication fee, if applicable, was received on __ (with a Certificate of Mailing or Transmission dated 
__ ), which is after the expiration of the statutory period for payment of the issue fee ( and publication fee) set in the Notice of 
Allowance (PTOL-85). 

(b) D The submitted fee of$ __ is insufficient. A balance of$ __ is due. 

The issue fee required by 37 CFR 1.18 is $ __ . The publication fee, if required by 37 CFR 1.18( d), is $ __ . 

(c) 181 The issue fee and publication fee, if applicable, has not been received. 

3.0 Applicant's failure to timely file corrected drawings as required by, and within the three-month period set in, the Notice of 
Allowability (PT0-37). 

(a) D Proposed corrected drawings were received on __ (with a Certificate of Mailing or Transmission dated __ ), which is 
after the expiration of the period for reply. 

(b) D No corrected drawings have been received. 

4. D The letter of express abandonment which is signed by the attorney or agent of record, the assignee of the entire interest, or all of 
the applicants. 

5. D The letter of express abandonment which is signed by an attorney or agent (acting in a representative capacity under 37 CFR 
1.34(a)) upon the filing of a continuing application. 

6. D The decision by the Board of Patent Appeals and Interference rendered on __ and because the period for seeking court review 
of the decision has expired and there are no allowed claims. 

7. D The reason(s) below: 

/AG/ 

Petitions to revive under 37 CFR 1.137(a) or (b), or requests to withdraw the holding of abandonment under 37 CFR 1.181, should be promptly filed to 
minimize anv neoative effects on oatent term. 

U.S. Patent and Trademark Office 
PTOL-1432 (Rev. 04-01) Notice of Abandonment Part of Paper No. 0 
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:! __ Sfp 1 a loor j PTO/SB/64 (04-07) 
Approved for use through 09/30/2007. 0MB 0651-0031 

\?. .. . / U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
~"- ~r the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB c~ntrol number. 

·., .. ~--, iTION FOR REVIVAL OF AN APPLICATION FOR PATENT Docket Number (Optional) 

' 

ABANDONED UNINTENTIONALLY UNDER 37 CFR 1.137(b) BESANG.Poo
1x1 

First named inventor: Sang-Yun Lee 

Application No.: 10/934,270 Art Unit: 2818 

Filed: 09/03/2004 Examiner: Nguyen, Thinh T. 

Title: VERTICAL MEMORY DEVICE STRUCTURES 

Attention: Office of Petitions 
Mail Stop Petition 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 
FAX (571) 273-8300 

NOTE: If information or assistance is needed in completing this form, please contact Petitions 
Information at (571) 272-3282. 

The above-identified application became abandoned for failure to file a timely and proper reply to a notice or 
action by the United States Patent and Trademark Office. The date of abandonment is the day after the expiration 
date of the period set for reply in the office notice or action plus an extensions of time actually obtained. 

APPLICANT HEREBY PETITIONS FOR REVIVAL OF THIS APPLICATION 

NOTE: A grantable petition requires the following items: 
( 1) Petition fee; 
(2) Reply and/or i~sue fee; 
(3) Terminal disclaimer with disclaimer fee - required for all utility and plant applications 

filed before June 8, 1995; and for all design applications; and 
(4) Statement that the entire delay was unintentional. 

1.jetitlon fee 
✓ Small entity-fee$ 750.00 (37 CFR 1.17(m)). Applicant claims small entity status. See 37 CFR 1.27. 

D Other than small entity - fee$ _____ (37 CFR 1.17(m)) fhe PTO did not receive the followint 

2. Reply and/or fee 
A. The reply and/or fee to the above-noted Office action in 

listed ltem(s) c:...tL... \ -::>-- <: a ':.Jo t >--- e_ 
ye..c_..e.,'.,,-e.J... C4- \L,\, )v ·.?v · 

the form of __________________ (identify type of reply): 

D has been filed previously on ----------'0i,.;i91,<.,tl1.t14~";;i0•07 HHGUYEH2 00000101 10934270 
D is enclosed herewith. 

02 FC:2453 750.00 OP 
B. The issue fee and publication fee (if applicable) of$ 1 000.00 

D has been paid previously on __________ _ 
0 is enclosed herewith. 

(Page 1 of 2] 
This collection of information is required by 37 CFR 1.137(b). The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1.0 hour to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Mall Stop Petition, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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PTO/SB/64 (04-07) 
Approved for use through 09/30/2007. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Pa erwork Reduction Act of 1995, no rsons are re uired to res ond to a collection of information unless it dis la s a valid 0MB control number. 

3. Terminal disclaimer with disclaimer fee 

[{] Since this utility/plant application was filed on or after June 8, 1995, no terminal disclaimer is required. 

D A terminal disclaimer (and disclaimer fee (37 CFR 1.20(d)) of$ ____ for a small entity or$ ___ _ 
for other than a small entity) disclaiming the required period of time is enclosed herewith (see 
PTO/SB/63). 

4. STATEMENT: The entire delay in filing the required reply from the due date for the required reply until the 
filing of a grantable petition under 37 CFR 1.137(b) was unintentional. [NOTE: The United States Patent and 
Trademark Office may require additional information if there is a question as to whether either the 
abandonment or the delay in filing a petition under 37 CFR 1.137(b) was unintentional (MPEP 711.03(c), 
subsections (lll)(C) and (D)).] 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card 
numbers (other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by 
the USPTO to support a petition or an application. If this type of personal information is included in documents submitted to the 
USPTO, petitioners/applicants should consider redacting such personal information from the documents before submitting them 
to the USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publicatio·n 
of the application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance 
of a patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms PTO-
2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

Signature 

Greg L. Martinez 

Typed or printed name 

Enclosures: [{] Fee Payment 

□ Reply 

Address 

Address 

D Terminal Disclaimer Form 

August24,2007 

Date 

53,276 
Registration Number, if applicable 

Telephone Number 

D Additional sheets containing statements establishing unintentional delay 

D Other: -------------------------------
CERTIFICATE OF MAILING OR TRANSMISSION [37 CFR 1.8(a)] 

I hereby certify that this correspondence is being: 
[{] Deposited with the United States Postal Service on the date shown below with sufficient 

postage as first class mail in an envelope addressed to: Mail Stop Petition, Commissioner for 
Patents, P. 0. Box 1450, Alexandria, VA 22313-1450. 

D Transmitted by facsimile on the date show elow to~h United States Patent and Trademark 
Office at (571) 273-8300. 
August24,2007 

Date Signature 
Greg L. Martinez 

Typed or printed name of person signing certificate 

(Page2of 2) 
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Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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

Exhibit 1002 - Page 133 of 164



p A TENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMME~E 
United States Patent and Trademark Office / 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 14S0 
Alexandria. Virginia 22313-14S0 
www .uspio.gov 

TICE OF ALLOWANCE AND FEE(S) DUE 

7590 03/21/2007 

Attention: GREG L. MARTINEZ 
Suite 408 
3116 South Mill Avenue 
Tempe, AZ 85282 

EXAMINER 

NQUYEN, THINH T 

ART UNIT PAPER NUMBER 

2818 

DATE MAILED: 03/21/2007 

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

10/934,270 09/03/2004 Sang-Yun Lee BESANG.POOIXI 5732 

TITLE OF INVENTION: VERTICAL MEMORY DEVICE STRUCTURES 

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

nonprovisional YES $700 $300 $0 $1000 06/21/2007 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION QNTI!E 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 MON:rHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. IW,S 
STATUTORY PERIOD CANNOT U EXTENDED. SEE 3S 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 SMALL ENTITY status shown above. 

If the SMALL ENTITY is shown as YES, verify your current 
SMALL ENTITY status: 

A. If the status is the same, pay the TOTAL FEE(S) DUE shown r 
above. 

8. If the status above is to be removed, check box Sb on Part B -
Fee{s) Transmittal and pay the PUBLICATION FEE (if required) 
and twice the amount of the ISSUE FEE shown above, or 

09/14/2007 NNGUYEH2 00000101 10934270 

01 FC:2501 700.00 OP 

If the SMALL ENTITY is shown as NO: 

A. Pay TOT AL FEE(S) DUE shown above, or 

B. If applicant claimed SMALL ENTITY status before, or is now 
claiming SMALL ENTITY status, check box Sa on Part B - Fee(s) 
Transmittal and pay the PUBLICATION FEE (if required) and l/2 
the ISSUE FEE shown above. 

11. 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 fonn should be submitted. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary. 

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

Page I of 3 
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DATE /0/t b-007 
• 

APPLICATION NUMBER / D / q 34- 2 70 ' ) 

DOC CODE [?ETDEC Doc DA TE _ _._I 1J-~~" fr_.__o---'-r_· _ 

DELIVER THE ATTACHED FIFLE/DOCUMENT TO THE TC 
SCANNING CENTER 

CONTRACTOR: THE ATTACHED FILE/DOCUMENT MUST BE 
INDEXED AND SCANNED INTO IFW WITHIN 8 WORK HOURS; 
UPLOADING OF THE SCANNED IMAGES SHOULD OCCUR NO 

LATER THAN 16 WORK HOURS 
FOLLOWING RECEIPT OF TIIlS REQUEST 

AFTER SCANNING, ORIGINAL DOCUMENTS SHOULD BE BOXED IN 
ACCORDANCE WITH INSTRUCTIONS 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

Attention: GREG L. MARTINEZ 
Suite 408 
3116 South Mill Avenue 
Tempe AZ 85282 

In re Application of 

Sang-Yun LEE 
Application No. 10/934,270 
Filed: September 3, 2004 
Attorney Docket No. BESANG.P00lXl 

Commissioner for Patents 
United States Patent and Trademark Office 

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

www.uspto.gov 

COPY MAILED 

OCT 1 1 2007 

OFFICE OF PETITIONS 

DECISION ON PETITION 

This is a decision on the petition under 37 CFR 1.137(b), filed September 13, 2007, to revive the 
above-identified application. 

The petition is DISMISSED. 

Any request for reconsideration of this decision must be submitted within TWO (2) MONTHS 
from the mail date of this decision. Extensions oftiine under 37 CFR 1.136(a) are permitted. 
The reconsideration request should include a cover letter entitled "Renewed Petition under 
37 CFR 1.137(b)." This is not a final agency action within the meaning of 5 U.S.C. § 704. 

The above-identified application became abandoned for failure to reply to the Notice of 
Allowance and Fee(s) Due ("Notice"), mailed March 21, 2007, which set a shortened statutory 
period for reply of three (3) months. Accordingly, the above-identified application became 
abandoned on June 22, 2007. 

A grantable petition under ·3 7 CFR 1.13 7(b) must be accompanied by: (I) the required reply, 
unless previously filed; (2) the petition fee as set forth in 3 7 CFR l .17(m); (3) a statement that 
the entire delay in filing the required reply from the due date for the reply until the filing of a 
grantable petition pursuant to 37 CFR l.137(b) was unintentional; and (4) any terminal 
disclaimer (and fee as set forth in 37 CFR l.20(d)) required by 37 CFR l.137(d). Where there is 
a question as to whether either the abandonment or the delay in filing a petition under 3 7 CFR 
1.13 7 was unintentional, the Commissioner may require additional information. See MPEP 
71 l.03(c)(III)(C) and (D). The instant petition lacks item(s) (1) and (3) .. The petitioner has not 
submitted the required publication fee of $300 set forth in 3 7 CFR 1.18( d). 
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Application No. I 0/934,270 Page 

The statement of delay is not acceptable. In this regard, petitioner's attention is directed to 37 
CFR l .33(b ), which states: 

(b) Amendments and other papers. Amendments and other papers, except for 
written assertions pursuant to § 1.27( c )(2)(ii) of this part, filed in the application 
must be signed by: 

(1) A registered patent attorney or patent agent of record appointed in 
compliance with § l .32(b ); 

(2) A registered patent attorney or patent agent not of record who acts in 
a representative capacity under the provisions of§ 1.34; 

(3) An assignee as provided for under §3.71(b) of this chapter; or 
(4) All of the applicants(§ 1.4l(b)) for patent, unless there is an assignee of 

the entire interest and such assignee has taken action in the application in 
accordance with§ 3.71 of this chapter. 

An unsigned amendment ( or other paper) or one not properly signed by a person having 
authority to prosecute the application is not entered. In this instance, Greg L. Martinez did not 
sign the petiton. 

Further correspondence with respect to this matter should be addressed as follows: 

By Mail: 

By hand: 

Mail Stop PETITION 
Commissioner for Patents 
P. 0. Box 1450 
Alexandria, VA 22313-1450 

U.S. Patent and Trademark Office 
Customer Service Window, Mail Stop Petitions 
Randolph Building 
401 Dulany Street 
Alexandria, VA 22314 

The centralized facsimile number is (571) 273-8300. 

2 

Telephone inquiries concerning this decision should be directed to Brian Sines at (571) 272-6051 
or in his absence, the undersigned at (571) 272-7099. 

VlQ 

Petition 
Office of Petitions 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants: Sang-Yun Lee 
Appl. No.: 10/934,270 Examiner: Nguyen, Thinh T 
Title: VERTICAL MEMORY DEVICE STRUCTURES 
Attorney Docket No.: BESANG.P00lXl 
Filed: September 3, 2004 

Director of the US Patent and Trademark Office 
P.O. Box 1450 
Alexandria, VA 22313-1450 

SUBSTITUTE POWER OF ATTORNEY 

Sir: 

The undersigned owner and applicant of the above-identified patent application hereby 
revokes all prior powers of attorney, and appoint all Attorneys/ Agents associated with Customer 
No. 23123, as his Attorney/Agent with full powers of attorney, to prosecute said patent 
application, and to transact all business in the United States Patent and Trademark Office in 
connection therewith. 

Please address all communications relating to the present patent application to the 
attention of Albert L. Schmeiser at the below address. 

Dated:_ October, 12, 2007_ 

Schmeiser, Olsen & Watts LLP 
18 E. University Dr., Ste. 101 
Mesa, AZ 85201-5946 
Tel.: 480.655.0073 
Fax: 480.655.9536 

Sang-Yun Lee 
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Electronic Patent Application Fee Transmittal 

Application Number: 10934270 

Filing Date: 03-Sep-2004 

Title of Invention: VERTICAL MEMORY DEVICE STRUCTURES 

First Named Inventor/Applicant Name: Sang-Yun Lee 

Filer: Greg L. Martinez/Joyce Brown 

Attorney Docket Number: BESANG.P001X1 

Filed as Small Entity 

Utility Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Fi Ii ng: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Al I owance-and-Post-lssu ance: 

Publ. Fee- early, voluntary, or normal 1504 1 300 300 

Extension-of-Time: 
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Description Fee Code Quantity Amount Sub-Total in 
USO($) 

Miscellaneous: 

Total in USD ($) 300 
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Electronic Acknowledgement Receipt 

EFSID: 2343017 

Application Number: 10934270 

International Application Number: 

Confirmation Number: 5732 

Title of Invention: VERTICAL MEMORY DEVICE STRUCTURES 

First Named Inventor/Applicant Name: Sang-Yun Lee 

Attention: GREG L. MARTINEZ 

-

Suite 408 

Correspondence Address: 3116 South Mill Avenue 

Tempe AZ 85282 

us 4807856325 

-

Filer: Greg L. Martinez/Joyce Brown 

Filer Authorized By: Greg L. Martinez 

Attorney Docket Number: BESANG.P001X1 

Receipt Date: 19-OCT-2007 

Filing Date: 03-SEP-2004 

Time Stamp: 12:30:59 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment was successfully received in RAM $300 

RAM confirmation Number 7905 
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Deposit Account I 190513 

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

Charge any Additional Fees required under 37 C.F.R. Section 1.16 and 1 .17 

File Listing: 

Document Document Description File Name File Size(Bytes) Multi Pages 
Number /Message Digest Part /.zip (if appl.} 

VERTICAL MEMORY DEVI 14505 
Post Allowance Communication - - -

1 CE STRUCTURES Reason no 1 
Incoming - -

s_for_Allowance.pdf 3e3d2781 d7e4129bab0548d9beff04e9 
3fd891aa 

Warnings: 

Information: 

VERTICAL MEMORY DEVI 29296 
- -

2 Power of Attorney CE_STRUCTURES_POA.pd no 1 
f 29bfadf4bc9fdf1 34db396bfb70d89b119 

ac1883 

Warnings: 

Information: 

8156 

3 Fee Worksheet (PTO-06) fee-info.pdf no 2 
78867 468de3b8403a656b6bf9501 0170 

49dc6efb 

Warnings: 

Information: 

Total Files Size (in bytes): 51957 

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 Agglications 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 Agglication 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 Agglication 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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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants: Sang-Yun Lee 
Appl. No.: 10/934,270 Examiner: Nguyen, Thinh T 
Title: VERTICAL MEMORY DEVICE STRUCTURES 
Attorney Docket No.: BESANG.P00lXl 
Filed: September 3, 2004 

Director of the US Patent and Trademark Office 
P.O. Box 1450 
Alexandria, VA 22313-1450 

COMMENTS ON STATEMENT OF REASONS FOR ALLOWANCE 

Sir: 

Applicant agrees that Examiner has accurately stated one reason for allowance of the 
claims. However, the claims include other patentable aspects that were not identified by 
Examiner. This response is submitted to avoid the possibility of any unnecessary limitation on 
the scope of the claims which might result from the stated reason for allowance. It is being 
submitted concurrently with the rest of the issue fee payment ($300.00), which was 
unintentionally not submitted earlier. 

Dated: October 12, 2007 

Schmeiser, Olsen & Watts LLP 
18 E. University Dr., Ste. 101 
Mesa, AZ 85201-5946 
Tel.: 480.655.0073 
Fax: 480.655.9536 

By: /Greg L. Martinez/ 
Greg L. Martinez 
Agent for Applicant 
Reg. No. 53,276 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants: Sang-Yun Lee 
Appl. No.: 10/934,270 Examiner: Nguyen, Thinh T 
Title: VERTICAL MEMORY DEVICE STRUCTURES 
Attorney Docket No.: BESANG.P00lXl 
Filed: September 3, 2004 

Director of the US Patent and Trademark Office 
P.O. Box 1450 
Alexandria, VA 22313-1450 

RENEWED PETITION UNDER 37 CFR 1.137(B) 

Sir: 

Applicant respectfully requests reconsideration of his petition filed September 13, 2007. 
Applicant unintentionally did not submit the required publication fee of $300 and failed to sign 
the Petition. Applicant hereby submits the $300.00 publication fee and the signed petition. 
Applicant believes that the Petition is now grantable under 37 CPR l.137(b). 

Dated: October 22, 2007 

Schmeiser, Olsen & Watts LLP 
18 E. University Dr., Ste. 101 
Mesa, AZ 85201-5946 
Tel.: 480.655.0073 
Fax: 480.655.9536 

By: /Greg L. Martinez/ 
Greg L. Martinez 
Agent for Applicant 
Reg. No. 53,276 

Exhibit 1002 - Page 144 of 164



/.,.-·oip~~ 
I 

I _.,...\ 
_1 ~ \ 

: :g S(p 1 . J PTO/SB/64 (C!4--07} 
\~ 3 20(}7 o,, Approved fer use through 09130/2007. 0MB 0651·0031 

' 

.. . / U.S. Pa!!:!11 and Tradem.:irk Office; U.S. DEPARTMENi OF COMMFcRCf 
f ..._ i J&>J.r the PaDeni.'{Jrk Reduction Act of 19~. no oersons em reou!red 10 re~nd 10 a ooi!ettior; of in!om1afon un,ess it disolavs a valid OMS control number. ~~.- -- -=~~~ 
·•, ~ ~~. iTION FOR REVIVAL OF AN APPUCA TION FOR PATENT Docket Number (Optional) 

ABANDONED UNINTENTIONALLY UNDER 37 CFR 1,137(b) BESANG.POOiXi 

First named inventor: Sang-Yun Lee 

Application No.: 101934_210 Ari Unit: 2s1a 

Filed: 09/03/2004 Examiner: Nguyen. Thinh T. 

Title: VERTICAL MEMORY DEVICE STRUCTURES 

Attention: Office of Petitions 
Mail Stop Petition 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 
FAX (571) 273-8300 

NOTE: !f information or assistance is needed in completing this forrn, please contact Petitions 
Information at (571) 272-3282. 

The above-identified application became abandoned for failure to me a timely and proper reply to a notice or 
action by the United States Patent and Trademark Office. The date of abandonment is the day after the expiration 
date of the period set for reply in the office notice or action plus an extensions of time actually obtained. 

APPUCANT HEREBY PETITIONS FOR REVIVAL OF THIS APPUCAT!ON 

NOTE: A grantable petition requires the following items: 
(1) Petition foe; 
(2} Repiy and/or i~sue fee; 
(3) Terminal disclaimer w!H1 disc!airner fee - requ1red for ai! utility and plant applications 

filed before June 8, 1995; and for a!! design applications; and 
(4) Statement. that the entire delay was unintentional. 

1-Pµii~on fee 
i ✓ jSma!! f.mUty-fee $ J.§9 . .QO __ (37 CFR 1.17(rn)). Applicant claims small entity status. See 37 CFR 1.27. 

D Other than smaH entity- fee$ _____ (37 CFR 1.17(m)) 

2. Reply and/or fee 
A. The reply and/or fee to the above-noted Office action in 

fhe PTO did not rscsivs the foUowint 
lilted Item{~) C"dt._ · \ ~5:.-~,.: '.) 0 (~ e..... 

Vt-(._:--~"! .... ,' v·e...~ ( ... ~~,. \ t,\ rt) ~ ._.,."$ 1..i• ,. 

the form of__________ _ ______ (identify type of reply}: 

D has been filed previously on ________ 0.9,..,.1~14'41~21%17 MNGUYEH2 00800101 10934270 
D is enclosed herewith. 

0~ FC:2453 750.00 OP 
B. The issue fee and pubiication foe (if applicable) of$ 1.QQQ.QO . 

D has been paid previously on _____ .......................................... _ .. 
0 is enclosed herewlth. 

!Page 1 of 21 
This collection of information is required by 37 CFR 1. 137(b). The information is reQulred !o obtain or Main a beriefi! by !he public which is to file (and by the 
USPTO to process) ari app!icaticn. Confidantiaiily is goveraed by 35 U.S.C. 122 and 37 CFR 1.ii and 1.14. This ('.Oilec!km is estimated to take 1.0 hour te 
compteie. Including galher!ng. preparing. and si,bmitting tt,e completed appl!cation form to the USPTO. Timi:, wm vary depemling upon the ;ndiv,dual case. Ariy 
comments on the amoon! of lime you re<;uirr; io complete !his lomi and/er suggeMioos for :educing thi~ lmrtler;. should be sent to the Chief information O!f>ef!r, 
U.S. Patent er,d Trademark O!f,ce, U.S. Departmem of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. 00 NOT SfND FEES OR COMPl..ETEO 
FORMS TO THIS ADDRESS. SEND TO: Ma!! Stop Petition, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If yau need assistance in completing the term, cai/ 1 .. 800-PTO•9199 and select option 2. 
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PTO/SS/64 (04-07) 
Approved for use through 09(&0/2007. 0MB 0051--0031 

U.S. Pa!e!1! and 1moemark Office; U.S. DEPARTMENT OF COMMERCE 
Under lhs Pa erwork Reduction Acl ol 1995, no rs()ns are re uired to res ond tu a £of!ecllor. of !11!'£,_~~.:,.~a_, unless lt dis Iii s a va1k! 0MB rontro! nwnber. 

3. Terminal disclaimer with disclaimer fee 

0 Since this utility/plant application was filed on or after June 8, 1995, no terminal disclaimer is required. 

L
I J A terminal disclaimer {and disclaimer fee (37 CFR 1.20(d)) of$ ___ for a srna!i entity or$ 

for other than a small entity) disc!aimlng the required period of time ls enclosed herewith {see ---­
PTO/SB/63). 

4. STATEMENT: The entire de!ay in filing the required reply from the due date for the required reply unl!i the 
ming of a grantable petition under 37 CFR 1.137{b} was unintentionaL [NOTE: The United States Patent and 
Trademark Office may require addlt\ona! lnformatlon lf there is a question as to whether either the 
abandonment or the delay in filing a petition under 37 CFR 1.137(b) was unintentlona! (MPEP 711.03(c}, 
subsections (l!!)(C} and (D)).} 

WARNING: 
Petitionertappiicant is cautioned to avoid submitting persona! information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card 
numbers (other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by 
the USPTO to support a petition or an application, !f this type of personal information ls included in documents submitted to the 
USPTO, petitioners/applicants should consider redacting such personal information from the documents before submitting them 
to the USPTO. Petitioner/applicant is advised that the record of a patent appiication is available to the public after publication 
of the application {unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application} or issuance 
of a patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a publi~hed application or an issued paten! (see 37 CFR 1. 14 }. Checks and credit card authorization forms PTO-
2038 submitted for p~ent purposes are not retained in the application file and therefore are not publicly available. 

l" t ,,,,··::',,,,,- ,.<:.:-:::;::::;,...... ........ ---. / 12 ,-,-.,~;:,. '"""~:.: :,)07 

Greg L. Martinez 

Typed or printed name 

Enclosures: [{J Fee Payment 

LJ Repiy 

Address 

Address 

r----·1 Terminal Disclaimer Form 

53.276 
Registration Number, if applicable 

Telephone Number 

D Additional sheets containing statements establishing unintentional delay 

["l Other: _________________ _ 

CERTIFICATE OF MA!UNG OR TRANSMISSION [37 CFR 1.8(a)] 
! hereby certify that this correspondence is being: 

[7J Deposited with the United States Postal Service on the date shown below with suffic!ent 
postage as first class mail in an envelope addressed to; Mail Stop Petition, Commissioner for 
Patents, P. 0. Box 1450, Alexandria, VA22313-1450, 

D Tra0smitted by f~csimile on the date sho2N elow to~h United States Patent and Trademark 
------ Office at (571) 273 .. 8300. 4 .... -: ,.. ~---· 
-------· August 24, 2007 ....... • .... ~ / • 

Date , Signature 
Greg L Martinez 

Typed or printed name of person signing certificate 
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Privacy Act Statement 

The Privacy Act of 1974 {P.L 93~579} requires that you be given certain information in connection 
with your submisslon of the attached form related to a patent application or patent. /.\ccordingly, 
pursuant io the requirements of the Act, please be advised that: (1) the genera! 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 whlch the information ls used by the U.S. Patent and Trademark 
Office ls to process and/or examine your submission related to a patent application or paten!. !f you do 
not fumlsh the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, whlch may result in termination of proceedings or 
abandonment of the application or expiration of the patent 

The information provided by you in this form wm be subject to the fo!!owing routine uses: 

1. The information on thls 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 lnformation 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 ln 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 !ntemationa! Application flied under the Patent Cooperation Treaty in 
this system ol 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 ln this system of records may be ctlsciosed, as a routine use, to another federal 
agency for purposes of National Securlly review (35 U.S.C. 181) and for review pursuant to 
the Atomic Energy Act (42 U.S.C. 218{c)). 

7, A record from this system of records may be disclosed, as a routine use, to the Administrator, 
Genera! Services, or his/her designee, during an inspection of records conducted by GSA as 
part of that agency's responsibnity t!".! recommend improvements if\ 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, S1Jch disclosure shall not 
be used to make determinations about indlviduais, 

8. A record from tr.is system of records may be disclosed, as a routine use, io the public after 
either pub!ir..ation of the application pursuant to 35 U,S.C. 122{b) or issuance of a paten! 
pursuant to 35 U.S.C. i51. Further, a record may be disclosed, subject to the ilm!tations of 37 
CFR 1. i 4, as a routine use, to the public if the record was filed in an application whicr1 
became ab,,mdoned 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 dlsdosed, as a routine use, to a Federai, State, 
or local iaw enforcement agency, if the USPTO becomes aware of a violation or potential 
violation of law or regulation. 
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Electronic Acknowledgement Receipt 

EFSID: 2352883 

Application Number: 10934270 

International Application Number: 

Confirmation Number: 5732 

Title of Invention: VERTICAL MEMORY DEVICE STRUCTURES 

First Named Inventor/Applicant Name: Sang-Yun Lee 

Attention: GREG L. MARTINEZ 

-

Suite 408 

Correspondence Address: 3116 South Mill Avenue 

Tempe AZ 85282 

us 4807856325 

-

Filer: Greg L. Martinez/Joyce Brown 

Filer Authorized By: Greg L. Martinez 

Attorney Docket Number: BESANG.P001X1 

Receipt Date: 22-OCT-2007 

Filing Date: 03-SEP-2004 

Time Stamp: 17:52:31 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment no 

File Listing: 
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Document Document Description File Name File Size(Bytes) Multi Pages 
Number /Message Digest Part /.zip (if appl.} 

VERTICAL MEMORY DEVI 14735 - -

1 Miscellaneous Incoming Letter 
CE STRUCTURES Petition 

1 - - no 
_Request_for_Reconsiderati 

6804e43df33738736c6d6130019749f4 
on.pdf 239abc85 

Warnings: 

Information: 

VERTICAL MEMORY DEVI 2516808 
- -

2 Miscellaneous Incoming Letter CE STRUCTURES Petition no 3 - -
_Revive_Signed.pdf 7a0b38b78ddc51b2049e7d13e76e1 28 

476ab6392 

Warnings: 

Information: 

Total Files Size (in bytes): 2531543 

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 Agglications 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 Agglication 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 Agglication 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 

APPLICATION NUMBER 

10/934,270 

Albert L. Schmeiser 
Schmeiser, Olsen & Watts LLP 
Suite 101 
18 E. University Dr. 
Mesa, AZ 85201-5946 

FILING OR 3 71 (C) DATE 

09/03/2004 

UKITED STATES DEPARTME.\IT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIO'JER FOR PATENTS 

P.O. Box 1450 
Alexandria, V:irgmia 22313-1450 
\V½w.uspto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Sang-Yun Lee BESANG.P00IXI 

CONFIRMATION NO. 5732 
POA ACCEPTANCE LETTER 

1111111111111111111111 ll]~!l~!~l!~l!~l!~U!~i~JI 111111111111111 IIII IIII 

Date Mailed: 10/29/2007 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 10/19/2007. 

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

/atesfai/ 

Office of Initial Patent Examination (571) 272-4000 or 1-800-PTO-9199 

page 1 of 1 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

10/934,270 

Attention: GREG L. MARTINEZ 
Suite 408 
3116 South Mill Avenue 
Tempe, AZ 85282 

FILING OR 3 71 (C) DATE 

09/03/2004 

UKITED STATES DEPARTME.\IT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIO'JER FOR PATENTS 

P.O. Box 1450 
Alexandria, V:irgmia 22313-1450 
\V½w.uspto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Sang-Yun Lee BESANG.P00IXI 

CONFIRMATION NO. 5732 
POWER OF ATTORNEY NOTICE 

11111111111111111 lllll ll]~!l~!~l!~l!~l!~U!~i~Jl lllll 111111111111111111 

Date Mailed: 10/29/2007 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 10/19/2007. 

• The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence 
will be mailed to the new address of record(37 CFR 1.33). 

/atesfai/ 

Office of Initial Patent Examination (571) 272-4000 or 1-800-PTO-9199 

page 1 of 1 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

Albert L. Schmeiser 
Schmeiser, Olsen & Watts LLP 
18 E. University Drive, Suite 101 
Mesa, AZ 85201-5946 

In re Application of 
Sang~ Yun Lee 
Application No. 10/934,270 
Filed: September 03, 2004 
Attorney Docket No. BESANG.P00lXl 

Commissioner for Patents 
United States Patent and Trademark Office 

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

www.uspto.gov 

COPY MAILED 

APR O 3 2008 

. OFFf(;E OF PETITIONS 

DECISION ON PETITION 

This is a decision on a renewed petition under the unintentional provisions of 37 CFR l.137(b), 
filed 22 October 2007, to revive the above-identified application. 

The petition is GRANTED. 

This application became abandoned for failure to timely pay the issue and publication fees on or 
before 21 June 2007, as required by the Notice of Allowance and Fee(s) Due, mailed 21 March 
2007. Accordingly, the date of abandonment of this application is 22 June 2007. 

The petition satisfies the requirements of 3 7 CFR 1.13 7(b) in that petitioner has supplied (1) the 
reply in the form of payment of the issue fee of $700.00 and the publication fee of $300.00, (2) 
the petition fee of $750.00; and (3) a proper statement of unintentional delay. 

Telephone inquiries concerning this decision should be directed to Allen C. Ho at (571) 272-
6052. 

This application is being referred to Publishing Division for processing into a patent. · 

(Jp-tf;dr 
-'r David Bucci 

Petitions Examiner 
Office of Petitions 
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i~ From:besa.11983 04/09/2008 09:20 #819 P.002/002 

PART B • FEE(S) TRANSMITI AL 

Complete and send this form, together with applicable fee(s), to: Mli1 Mall StoP- ISSUE FEE 
Commiriioner for Patents 
P.O. Box 14S0 

orlu 
Alexandria, Virginia 22313-1450 
(571 )-273-2885 

INSTRUCTIONS: This fonn ahould be used for transmitting the ISSUE FEE 1111d PUBLICATION FEE (if required). Blocks 1 lhrough 5 should be complclcd wbCJe 
appropriate. All further co~ndcnce including lhc Patent, advance ordm and notification of maintcmmcc recs will be mailed to the c;imenl com:s_pondencc address as 
indjcalcd unleu coirccle!I below or directed olherwise in Block I, by (a) specifying a new corn:spondence address; and/or (b) Indicating a separate "FEE ADDRESS" fot" 
mosntcnancc foe nouficellons, 

CUllllEWTCOIIRl!SPONfll!HCEADi>I\ESS(Mou::U..Blod: I l'orlll)'clnmp:ohd-.) NOie: A cenfficate or matting can only be used for domestac m111hnga of tJlc 
fec(s) Transmittal This certifacate cann0t be used for an:i,: other accompanying 
pape"!i, Each add,ilional P.!IPC':, ,such as an ~ignmenl or fonnal drawing, must 
have lls own ceruficate of mamng or transm1SS1on. 

7590 03/21/2007 

Attention: GREG L. MARTINEZ 
Certlncate or Mailing or Tran1mlsllon 

Suite 108 Schmeiser, Olsen 
3116 South Mill A,ent1e 18 E. University 

I hereby cer1ifv that this Fcc(s) Transmittal is being deposited wilh the United 
& Wat ts LLP States Postel S"m-ice with sull"icicnt ~slllgc: ror first class mail in an cnvcloP.C 

addressed to the Mail Stop ISSUE FEE address above, or beinB facsimile 
Drive, Ste .101 transmitted to lhe USPTO (~71) 273-2885, on lhe date indk:ated below. 

<'f'cilipc, A:Z 85282 Mesa, AZ 85201 

I~:~~ -~1 . Ari1 9~008 . 
APPLICATION NO. FILIN0 DATE FlkSTNAM£0 INVl?NT0R ATTORNEY OOCKlIT NO. CONl'UlMA TION NO. 

10/934,270 09/03/2004 Sang-Yun Lee BESANG.POOlX I 

BESA-11983 
5732 

TITLE OF INVENTION: VERTICAL MEMORY DEVICE STRUCTURES 

APPLN.TYPE SMALL ENTITY 

nonprovisioll41 YES 

EXAMINEII. 

NGUYEN, THINH T 

ISSUE FEE DUE 

:l109. 
$220 

ART UNIT 

2818 

I. Change of correspondence addn:s.s or indication of"Fcc Addrcu" (37 
CFR Lr63). 

0 Change of com:~ndcnce addn:Js (or Change of Correspondence 
Address ronn PTO/SB/122) altachcd. 
0 "fee Address" indication (or •fee: Address~ Indication fonn 
PTO/SB/47; Rev 03--02 or more recent) alt.ached. Use ol II Customer 
Number Is required. 

PUBLICATION FEE DUE PREV, PAID ISSUE FEE TOTAL FEE(S) DUE 

S300 $0 

CL.ASS-SUBCLASS 

257-296000 

2. For printing on the patent front page, Ii.st 

lGill:00& 
$1020 

DATE DUE 

()6nl/2007 

(I) the names ofup 19 3 registered patent attorneys I Scbroei ser OJ eer:t & 
or agents OR, alternatively, watts LLP 
(2) lhe name ofa single firm (having as a member 11 2-,-----------....,,.=-= 
rcgi&~cred attorney ar agent) and the names ofcffl, 09 'OSL £Sta=:i.:1 ao 
~ rcgistcn:d pBlcn] IIUOffl9'8 or agenta.. lfno namll.f.'l\•1\1\1, rnc.1:"1.:1 lO 
hsted, no name will be pnnted. uu vv vv,. c. ., 

3. ASSIONEE NAME AND RESIDENCE DA TA TO BE PRINTED ON THE PATENT (print or type) Ola~£60l JOJOOOOO i!M3A09NH LOOa/tl/60 
PLEASE NOTE: Units, an assignee is identified below, no assignee data will ap~ on the patent. If an assignee is identified below, the document has been filed for 
rccordalion as $Ill forth in 37 CFR 3.11. Completion oflh1s form is NOT a substitute for filing an assignmcnL 
(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please <:heck the appropriate: 8"ignc:c i:atcgory or categories (will not be printed oo the patent) : 0 lndivid1111I O Corporation or other private group entity O Oovermmnt 

4a. The following fce(s) arc submitted: 

~ Issue Fee 
()) Publication Fee (No small entity diJcount permitted) 
0 Advance Order - # of Copies ________ _ 

S. Change In Entity Status (from status indicated above) 
0 a. Applicant claims SMALL ENTITY slatWJ. &:e 37 CFR 1.27. 

4b. Payment ofFee(s): (Pltase Om reapply any previously paid Issue fee shown above) 

0 A ch"k is enclosed. 
0 Payment by credit card. Forni PTO-2038 is all8ched. 
lji)The Director is hereby authorized to ch!lrge the rcquin:d fcc(s), any deficiency, ar credit an.Y 

oveq,ay111cn1, to Deposit Account Number] 9-05 l i _ (enclose an extra copy of this form). 

0 b. Applicant is no longer claimina SMALL ENTITY stat111. See 37 CPR I .27(g)(2). 

NOTE: The lliSlle Fee and Publication Fee (ifl!l(!uirc:d) will not be accepted from anyone olher than the appli~t; a rcgistcn:d attorney or agent; or the assignee or other party in 
interest as shown by the records of tho United States Patent nnd Trademarlt Office. 

Authorized Signature _.....1.L..:.G.1.1Ci..:e~g"--'I .... , .__Mr.:.icau.r...1t_J1..J
0 

Ou.Pt.:.-'Z.;.,1 _______ _ 

Typed or printed name ___ G=r_eg"-'-_L __ • .....,_Ma=r=-t=i.,_n=-=e'-"z..._ ______ _ Reg\$tralion No. __ 5;.i..;i3'-",_.2:..?u6...., _______ _ 

This collc:ctlon of information is rcqul~ by 37 CFR 1.311. The Information Is required to oblain or rcuiin a bcnc:fit by the public which is to me (and by the USPTO to process) 
llll application. Conlidcnlialit)' is govcmed"by 35 U.S.C. 122 and 37 CFJl 1.14. This collection is estimated IO tw: 12 minutc.s lo complete, including gathering, prcpanng, md 
subm1ttins the completed applicat1on form to the USPTO. Time will vasy de!lcnding upon the individual case. Any comments on the amount of time you require to complete 
this fom1 and/or suJgeStions for reducing lhis bUl'den, should be sent to the Oiicf lnfonnation Officer, U.S. Patent ilnd Trademark Office, U.S. De~ent orCommtrce, -P.O. 
Box 14SO, Alexandria, Vir:Jinia 22313-1<450. DO NOT SEND Fl!ES 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 arc required to respond to a collection ofinfonnalion unless it displays a valid 0MB control number. 

PTOL,-8~ (R,:y, 07,06) Am,119~ for use lhrough 04/30/2007. 0MB 06.Sl-0033 U.S. Patent and Tradcmaril Office; U.S. DEPARTMENT OF COMMERCE 

PAGE 2/2 • RCVD AT 4/9/2008 12:22:15 PM [Eastern Daylight TlmeJ • SVR:USPTO-cFXRF-6/18 • DNIS:2709993 • CSID: • DURATION (mm-ss):01-58 
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UNITED STATES PATENT AND 'IRADEMARK OFFICE 

1111111111111111111111111111111111111111111111111111111111m111111 

Bib Data Sheet 

FILING OR 371(c) 

SERIAL NUMBER DATE CLASS 
10/934,270 09/03/2004 257 

RULE 

APPLICANTS 
Sang-Yun Lee, Beaverton, OR; 

** CONTINUING DATA ************************* 

Page 1 of 1 

UNITED STATES DEPARTMENT OF COMMERCE 
United Stutc~ Patent and Tradomurk Ofnco 
Addma: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, ViJJ!inis 22313-1450 
www.uspto.gov 

CONFIRMATION NO. 5732 

ATTORNEY GROUP ART UNIT DOCKET NO. 
2818 BESANG.P001X1 

This application is a CIP of 10/873,969 06/21/2004 PAT 7,052,941 

** FOREIGN APPLICATIONS ******************** 

IF REQUIRED, FOREIGN FILING LICENSE GRANTED •• SMALL ENTITY** 
** 10/29/2004 

Foreign Priority claimed □ yes □ no 

35 USC 119 (a-d) conditions □ yes □ no □ Met after 
STATE OR SHEETS TOTAL INDEPENDENl 
COUNTRY DRAWING CLAIMS CLAIMS 

met Allowance 
OR 34 17 3 Verified and 

6-cknowledaed Examiner's Sianature Initials 

ADDRESS 
GREG L. MARTINEZ 
Schmeiser, Olsen & Watts LLP 
18 E. University Dr. 
Suite 101 
Mesa, AZ85201 

TITLE 

VERTICAL MEMORY DEVICE STRUCTURES 

I □ All Fees I 
I □ 1.16 Fees (Filing) I 

FILING FEE FEES: Authority has been given in Paper □ 1.17 Fees ( Processing Ext. of 

RECEIVED No. to charge/credit DEPOSIT ACCOUNT time) 
685 No. for following: I□ 1.18 Fees (Issue) I 

I □ Other I 
I □ Credit I 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE PATENT NO. 

10/934,270 05/27/2008 7378702 

7590 05/07/2008 

GREG L. MARTINEZ 
Schmeiser, Olsen & Watts LLP 
18 E. University Dr. 
Suite 101 
Mesa, AZ 85201 

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 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

BESANG.P0OlXl 5732 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

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

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

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

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

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

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

Sang-Yun Lee, Beaverton, OR; 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: Sang-Yun Lee 

Serial No.: 10/934,270 

Patent No.: 7,378,702 B2 

Examiner: Andy Huynh 

Confirmation No.: 5732 

Filed: 09/03/2004 

Issued: 05/27/2008 

Docket No.: BESANG.P00lXl 

Title: VERTICAL MEMORY DEVICE STRUCTURES 

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

REQUEST TO UPDATE ATTORNEY DOCKET NUMBER 

Sir: 

Applicant respectfully requests that the attorney docket number be changed in the above 

matter from BESANG.P00lXl to: 

BESA.11983 

It was not possible to make this change on PAIR. 

Dated: September 9, 2010 

Customer No. 23123 
SCHMEISER, OLSEN & WATTS LLP 
18 East University Drive, #101 
Mesa, AZ 85201 
( 480) 655-0073 

Respectfully submitted, 

/Greg L. Martinez/ 

Agent for Applicant 
Reg. No. 53,276 
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Electronic Acknowledgement Receipt 

EFSID: 8382451 

Application Number: 10934270 

International Application Number: 

Confirmation Number: 5732 

Title of Invention: VERTICAL MEMORY DEVICE STRUCTURES 

First Named Inventor/Applicant Name: Sang-Yun Lee 

GREG L. MARTINEZ 

Schmeiser, Olsen & Watts LLP 

18 E. University Dr. 

Correspondence Address: Suite 101 

Mesa AZ 85201 

us 4806550073 

-

Filer: Greg L. Martinez/Joyce Brown 

Filer Authorized By: Greg L. Martinez 

Attorney Docket Number: BESANG.P00l Xl 

Receipt Date: 09-SEP-2010 

Filing Date: 03-SEP-2004 

Time Stamp: 13:16:13 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 
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Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

VERTICAL_MEMORY _DEVICE_S 14371 

1 Miscellaneous Incoming Letter TRU CTU RES_Req uest_ Update_ no 1 

Dkt_Numberl 1983.pdf 7055b55a115c382b1487c8ba948d675e51 
d8f59f 

Warnings: 

Information: 

Total Files Size (in bytes) 14371 

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 A~~lications 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 A~~lication 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 A~~lication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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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Electronic Acknowledgement Receipt 

EFSID: 12492415 

Application Number: 10934270 

International Application Number: 

Confirmation Number: 5732 

Title of Invention: VERTICAL MEMORY DEVICE STRUCTURES 

First Named Inventor/Applicant Name: Sang-Yun Lee 

GREG L. MARTINEZ 

Schmeiser, Olsen & Watts LLP 

18 E. University Dr. 

Correspondence Address: Suite 101 

Mesa AZ 85201 

us 4806550073 

-

Filer: Greg L. Martinez 

Filer Authorized By: 

Attorney Docket Number: BESA.11983 

Receipt Date: 07-APR-2012 

Filing Date: 03-SEP-2004 

Time Stamp: 00:49:51 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 
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Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

225711 

1 Power of Attorney 
sb0081_fill_BESA_ 11983_Signe 

no 1 
da.pdf 

8d8c6a894c7ac1142026aec2fa98584c66d5 
b78a 

Warnings: 

Information: 

205055 

2 Power of Attorney sb0096_ 11983_Signeda.pdf no 1 
339a5466227baac15bb4f55ba 1 c26e31 d3a 

f8dab 

Warnings: 

Information: 

Total Files Size (in bytes) 430766 

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 A~~lications 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 A~~lication 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 A~~lication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

10/934,270 

102591 
GREG L. MARTINEZ 
3116 SOUTH MILL AVENUE #408 
TEMPE, AZ 85282 

09/03/2004 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 
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NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 04/07/2012. 

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

This is in response to the Power of Attorney filed 04/07/2012. 

• The Power of Attorney to you in this application has been revoked by the assignee who has intervened as 
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33). 
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