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Amendments to the Claims 

1. (Original): A method of forming circuitry components, 

comprising: 

forming a stack of horizontally extending and vertically overlapping 

features, the stack comprising a primary portion and an end portion, at least 

some of the features extending farther in the horizontal direction in the end 

portion moving deeper into the stack in the end portion; 

forming operative structures vertically through the features in the 

primary portion and forming dummy structures vertically through the features 

in the end portion; and 

removing at least some sacrificial material that is elevationally 

between material of the features in the primary and end portions, wherein 

the dummy structures support material of the features from vertical 

movement in the end portion during said removing. 

2. (Original): The method of claim 1 wherein the operative and 

dummy structures comprise the same material. 

3. (Original): The method of claim 2 wherein the operative and 

dummy structres comprise a plurality of the same materials. 
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4. (Original): The method of claim 3 wherein the same materials 

are arranged in the same lateral order relative one another in the operative 

and dummy structures. 

5. (Original): The method of claim 2 wherein the operative and 

dummy structures consist essentially of the same material. 

6. (Original): The method of claim 1 wherein the features 

comprise plates. 

7. (Original): The method of claim 1 wherein the operative and 

dummy structures comprise programmable material. 

8. (Original): The method of claim 1 wherein the operative and 

dummy structures comprise semiconductive material. 

9. (Original): The method of claim 8 wherein the semiconductive 

material of the operative structures comprises interconnected channels of a 

plurality of vertically oriented transistors. 

10. (Original): The method of claim 9 wherein interconnected 

channels are of vertically oriented charge storage transistors. 
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11. (Original): The method of claim 1 wherein the operative and 

dummy structures comprise conductive material. 

12. (Original): A method of forming circuitry components, 

comprising: 

forming a stack of horizontally extending and vertically overlapping 

features, the stack comprising a primary portion and an end portion, at least 

some of the features extending farther in the horizontal direction in the end 

portion moving deeper into the stack in the end portion; 

forming operative structures vertically through the features in the 

primary portion and forming dummy structures vertically through the plates 

i n the end po rt ion ; 

forming horizontally elongated openings through the structures to form 

horizontally elongated and vertically overlapping lines from material of the 

features, the lines individually extending from the primary portion into the 

end portion and individually laterally about sides of vertically extending 

portions of both the operative structures and the dummy structures; and 

removing at least some sacrificial material that is elevationally 

between the lines in the primary and end portions laterally between the 

openings. 
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13. (Original): The method of claim 12 wherein the removing 

comprises etching of the sacrificial material selectively relative to material of 

the lines, the operative structures, and the dummy structures. 

14. (Original): The method of claim 12 wherein the operative and 

dummy structures comprise hollow cylinders. 

15. (Original): The method of claim 12 wherein the operative and 

dummy structures comprise laterally solid pillars. 

16. (Original): The method of claim 12 wherein the features 

comprise plates. 
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17. (Original): A method of forming circuitry components, 

comprising: 

forming a stack of horizontally extending and vertically overlapping 

features, the stack comprising a primary portion and an end portion, at least 

some of the features extending farther in the horizontal direction in the end 

portion moving deeper into the stack in the end portion; 

forming primary portion openings through the features in the primary 

portion and forming end portion openings through the features in the in the 

end portion; 

forming at least one of conductive material, semiconductive material, 

and programmable material in the primary portion openings and the end 

portion openings and forming operative structures therewith within the 

primary portion openings and forming dummy structures therewith within the 

end portion openings; 

forming horizontally elongated openings through the features to form 

horizontally elongated and vertically overlapping lines from material of the 

features, the lines individually extending from the primary portion into the 

end portion and individually laterally about sides of both the operative 

structures and the dummy structures; and 

removing at least a portion of sacrificial material that is elevationally 

between the lines in the primary and end portions laterally between the 

horizontally elongated openings selectively relative to the lines, the 

operative structures, and the dummy structures. 
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18. (Original): The method of claim 17 comprising forming the 

primary portion openings and the end portion openings at the same time. 

19. (Original): The method of claim 17 comprising forming the 

primary portion openings and the end portion openings at different times. 

20. (Original): The method of claim 17 comprising forming at least 

some of the end portion openings horizontally overlap ends of individual 

ones of the features. 

21. (Original): The method of claim 17 comprising forming the 

primary portion openings and the end portion openings to have the same 

horizontal and vertical cross sections. 

22. (Original): The method of claim 17 comprising forming the 

primary portion openings and the end portion openings to have at least one 

of different horizontal cross sections or different vertical cross sections. 

23. (Original): The method of claim 17 wherein said at least one of 

conductive material, semiconductive material, and programmable material is 

deposited simultaneously into the primary portion openings and the end 

portion openings. 
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24. (Original): The method of claim 17 wherein the features 

comprise plates. 
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25. (Original): A method of forming an array of memory cells, 

comprising: 

forming a stack of alternating dielectric material and sacrificial 

material, the stack comprising a primary portion and an end portion, the end 

portion having sacrificial material-comprising stairs; 

forming a plurality of first openings into the primary portion of the 

stack; 

forming a plurality of second openings into the end portion of the 

stack; 

simultaneously forming at least one of conductive material, 

semiconductive material, and programmable material in the first and second 

openings and forming operative structures therewith within the first openings 

in the primary portion and forming dummy structures therewith within the 

second openings in the end portion; 

forming horizontally elongated openings into the stack which extend 

from the primary portion into the end portion laterally between the material 

simultaneously formed to within the first and second openings; 

removing at least a portion of the sacrificial material that is laterally 

between the horizontally elongated openings selectively relative to the 

dielectric material to form void spaces elevationally between vertically 

spaced horizontal lines of the dielectric material; 

after the removing, forming conductive material into the horizontally 

elongated openings and the void spaces; 
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removing at least a portion of the conductive material from the 

horizontally elongated openings to form vertically spaced horizontal 

conductive lines from the conductive material within the void spaces 

elevationally between the horizontal lines of dielectric material, the 

conductive lines collectively crossing a row of the operative and dummy 

structures at different respective elevations, individual ones of the memory 

cells comprising an intersection of an individual horizontal conductive line 

and an individual operative structure; and 

forming a respective communicative contact to a stair extension of 

individual ones of the horizontal conductive lines in the end portion. 

26. (Original): The method of claim 25 wherein the memory cells 

comprise a portion of NANO architecture, the at least one formed material 

comprises semiconductive material, and the operative structures comprise 

interconnected channel regions of a NANO string. 

27. (Original): The method of claim 25 wherein the memory cells 

comprise cross-point memory cells and the at least one formed material 

comprises programmable material. 

28. (Original): The method of claim 25 comprising forming the first 

and second openings using the same masking step. 
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29. (Original): The method of claim 25 comprising forming the first 

and second openings using different masking steps. 

30. (Original): The method of claim 25 wherein the sacrificial 

material is dielectric. 

31. (Original): The method of claim 25 wherein the sacrificial 

material is at least one of semiconductive and conductive. 

32. (Original): The method of claim 25 wherein the features 

comprise plates. 
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33. (Original): A method of forming an array of cross-point memory 

cells, comprising: 

forming a stack of horizontally extending and vertically overlapping 

dielectric features, the stack comprising a primary portion and an end 

portion, at least some of the dielectric features extending farther in the 

horizontal direction in the end portion moving deeper into the stack in the 

end portion; 

forming openings through the dielectric features in the primary portion 

and in the end portion; 

lining the openings with first material; 

lining the first material-lined openings with programmable material; 

filling remaining volume of the first and programmable material-lined 

openings with conductive material; 

forming horizontally elongated trenches through the dielectric features 

to form horizontally elongated and vertically overlapping dielectric lines from 

dielectric material of the dielectric features, the dielectric lines individually 

extending from the primary portion into the end portion and individually 

laterally about sides of both the openings in the primary and end portions; 

removing at least some of sacrificial material that is elevationally 

between the dielectric lines in the primary and end portions laterally 

between the trenches selectively relative to the dielectric lines and the first 

material lining in the openings; 

after removing at least a portion of the sacrificial material, removing at 
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least a portion of the first material that is elevationally between the dielectric 

lines to expose laterally outer sidewalls of the programmable material that is 

elevationally between the dielectric lines; and 

replacing at least a portion of the sacrificial material with conductor 

material that is in electrical connection with the laterally outers sidewalls of 

the programmable material and to comprise vertically spaced horizontal 

conductive lines; individual ones of the cross-point memory cells comprising 

crossing ones of the horizontal conductive lines in the primary portion and 

conductive material in the openings in the primary portion having the 

programmable material there-between. 

Claims 34-38 (Canceled). 

• 39. (Original): A stack of horizontally extending and vertically 

overlapping features, the stack comprising: 

a primary portion and an end portion, at least some of the features 

extending farther in the horizontal direction in the end portion moving 

deeper into the stack in the end portion; 

operative structures extending vertically through the features in the 

primary portion; and 

dummy structures extending vertically through the features in the end 

portion. 
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Claims 40 and 41 (Canceled). 
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REMARKS 

Claims 34-38, 40, and 41 are canceled. Claims 1-33 and 39 are in the 

application for consideration. 

Claims are canceled herein without prejudice and solely to reduce 

filing fees. Applicant reserves the right to submit the subject matter of such 

claims back into this application or into an application that claims priority to 

this application. 

Examination on the merits is requested. 

Respectfully submitted, 

Dated: t./-1-Z....-t( 
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STACK OF HORIZONTALLY EXTENDING AND VERTICALLY OVERLAPPING 
FEATURES, METHODS OF FORMING CIRCUITRY COMPONENTS, AND 

METHODS OF FORMING AN ARRAY OF MEMORY CELLS 

TECHNICAL FIELD 

[0001] Embodiments disclosed herein pertain to stacks of horizontally 

extending and vertically overlapping features, and to methods of forming circuitry 

components and to methods of forming an array of memory cells. 

BACKGROUND 

[0002] Integrated circuits are often formed on a semiconductor substrate such 

as a silicon wafer or other semiconductive material. In general, layers of various 

materials which are semiconductive, conductive, or electrically insulative are 

utilized to form the integrated circuits. By way of examples, the various materials 

may be doped, ion implanted, deposited, etched, grown, etc. using various 

processes. A continuing goal in semiconductive processing is to strive to reduce 

the size of individual circuitry components, thereby enabling smaller and denser 

integrated circuitry. 

[0003] Memory 1s one type of integrated circuitry, and is used in computer 

systems for storing data. Such is usually fabricated in one or more arrays of 

individual memory cells. The memory cells might be volatile, semi-volatile, or 

nonvolatile. Nonvolatile memory cells can store data for extended periods of time, 

in many instances including when the computer is turned off. Volatile memory 

dissipates and therefore requires being refreshed/rewritten, in many instances 

multiple times per second. Regardless, the smallest unit in each array is termed as 

a memory cell and is configured to store data as one of at least two different 

selectable states. In a binary system, the states are considered as either a "0" or a 

"l ". In other systems, at least some individual memory cells may be configured to 

store data as one of more than two selectable states. 

4725P03.doc 1 
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[0004] Integrated circuitry fabrication continues to strive to produce smaller 

and denser integrated circuits. Accordingly, the fewer components an individual 

circuit device has, the smaller the construction of the finished device can be. A 

simple memory cell will be comprised of two conductive electrodes having a 

programmable material there-between. The programmable material is selected or 

designed to be configured in a selected one of at least two different physical 

memory states to enable storing of information by an individual memory cell. The 

reading of the cell compnses determination of which of the states the 

programmable material is in, and the writing of information to the cell comprises 

placing the programmable material in a target memory state. Some programmable 

materials retain a memory state in the absence of refresh, and thus may be 

incorporated into nonvolatile memory cells. 

[0005] Some programmable materials may contain mobile charge earners 

larger than electrons and holes, for example ions in some example applications. 

Regardless, the programmable materials may be converted from one memory state 

to another by moving the mobile charge carriers to alter a distribution of charge 

density within the programmable materials. Some example memory devices that 

utilize ions as mobile charge carriers are resistive RAM (RRAM) cells, which can 

include classes of memory cells containing multivalent oxides, and which can 

include memristors in some specific applications. Other example memory devices 

that utilize ions as charge carriers are programmable metallization cells (PMCs); 

which may be alternatively referred to as a conductive bridging RAM (CBRAM), 

nanobridge memory, or electrolyte memory. 

[0006] The RRAM cells may contain programmable material sandwiched 

between a pair of electrodes. The programming of the RRAM cells may comprise 

transitioning the programmable material between first a memory state in which 

charge density is relatively uniformly dispersed throughout the material and a 

second memory state in which the charge density is concentrated in a specific 

region of the material (for instance, a region closer to one electrode than the other). 
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[0007] A PMC may similarly have programmable material sandwiched 

between a pair of current conductive electrodes. The PMC programmable material 

comprises ion conductive material, for example a suitable chalcogenide or any of 

various suitable oxides. A suitable voltage applied across the electrodes generates 

current conductive super-ionic clusters or filaments. Such result from ion transport 

through the ion conductive material which grows the clusters/filaments from one of 

the electrodes (the cathode), through the ion conductive material, and toward the 

other electrode (the anode). The clusters or filaments create current conductive 

paths between the electrodes. An opposite voltage applied across the electrodes 

essentially reverses the process and thus removes the current conductive paths. A 

PMC thus comprises a high resistance state ( corresponding to the state lacking a 

current conductive filament or clusters between the electrodes) and a low resistance 

state ( corresponding to the state having a current conductive filament or clusters 

between the electrodes), with such states being reversibly interchangeable with one 

another. 

[0008] Another type of nonvolatile memory is known as flash memory, a type 

of EEPROM (electrically-erasable programmable read-only memory) that may be 

erased and reprogrammed in groups. A typical flash memory array includes a large 

number of nonvolatile memory cells usually grouped into blocks. Each of the cells 

within a block may be electrically programmed by charging its programmable gate 

material. The charge may be removed from the programmable gate material by a 

block erase operation. NAND is a basic architecture of flash memory. A NAND 

architecture comprises at least one select gate coupled in series to a serial 

combination of memory cells (with the serial combination being commonly referred 

to as a NAND string). 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] Fig. 1 is a diagrammatic oblique view of a semiconductor substrate 

fragment in process in accordance with an embodiment of the invention. 

[0010] Fig. 2 is a view of the Fig. 1 substrate at a processing step subsequent 

to that shown by Fig. 1. 

[0011] Fig. 3 is a view of the Fig. 2 substrate at a processing step subsequent 

to that shown by Fig. 2. 

[0012] Fig. 4 is a view of the Fig. 3 substrate at a processing step subsequent 

to that shown by Fig. 3. 

[0013] Fig. 5 is a view of the Fig. 4 substrate at a processing step subsequent 

to that shown by Fig. 4. 

[0014] Fig. 6 is an end view of Fig. 5 relative to line 6-6 in Fig. 5. 

[0015] Fig. 7 is a view of the Fig. 5 substrate wherein certain material m 

Fig. 5 is not shown in Fig. 7 solely for clarity. 

[0016] Fig. 8 is an end view of Fig. 7 relative to line 8-8 in Fig. 7. 

[0017] Fig. 9 is a view of the Fig. 7 substrate at a processing step subsequent 

to that shown by Fig. 7. 

[0018] Figs. 10 is a view of the Fig. 9 substrate wherein certain material in 

Fig. 9 is not shown in Fig. 10 solely for clarity. 

[0019] Fig. 11 is a view of the Fig. 9 substrate at a processmg step 

subsequent to that shown by Fig. 9. 

[0020] Fig. 1 lA is an enlarged view of a portion of Fig. 11. 

[0021] Fig. 12 is view of the Fig. 11 substrate wherein certain material m 

Fig. 11 is not shown in Fig. 12 solely for clarity. 
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[0022] Fig. 13 is a view of the Fig. 12 substrate at a processmg step 

subsequent to that shown by Fig. 12. 

[0023] Fig. 14 is a diagrammatic perspective view of a semiconductor 

substrate fragment in process in accordance with an embodiment of the invention. 

[0024] Fig. 15 is a view of the Fig. 14 substrate at a processing step 

subsequent to that shown by Fig. 14. 

[0025] Fig. 16 is a view of the Fig. 15 substrate at a processmg step 

subsequent to that shown by Fig. 15. 

[0026] Fig. 1 7 is a view of the Fig. 16 substrate at a processmg step 

subsequent to that shown by Fig. 16. 
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DETAILED DESCRIPTION OF EXAMPLE EMBODIMENTS 

[0027] Example embodiments in accordance with the invention of methods of 

forming circuitry components are initially described with reference to Figs. 1-10. 

In some embodiments, an array of memory cells may be fabricated, for example as 

described with reference to Figs. 1-13 and with reference to Figs. 14-17. In one 

embodiment, such may comprise cross-point memory cells ( e.g., as shown in 

Fig. 17), and in one embodiment may comprise NAND circuitry (e.g., as shown in 

Figs. 11, llA, 12, and 13). 

[0028] Referring to Fig. 1, a substrate fragment 10 comprises a suitable base 

substrate 13 over which various materials have been provided. Base substrate 13 

may be homogenous or non-homogenous, for example comprising multiple 

different composition materials and/or layers. As examples, such may comprise 

bulk monocrystalline silicon and/or a semiconductor-on-insulator substrate. As an 

additional example, such may comprise dielectric material having contacts ( e.g., 

conductive vias) formed therein which extend vertically or otherwise into 

communicative contact (e.g., current conductive electrical connection) with device 

components, regions, or material that is elevationally inward of the dielectric 

material. In this document, vertical is a direction generally orthogonal to a primary 

surface relative to which the substrate is processed during fabrication and which 

may be considered to define a generally horizontal direction. Further, "vertical" 

and "horizontal" as used herein are generally perpendicular directions relative one 

another independent of orientation of the substrate in three-dimensional space. 

Further in this document, "elevational" and "elevationally" are with reference to 

the vertical direction from a base substrate upon which the circuitry is fabricated. 

[0029] The base substrate may or may not be a semiconductor substrate. In 

the context of this document, the term "semiconductor substrate" or 

"semiconductive substrate" is defined to mean any construction comprising 

semiconductive material, including, but not limited to, bulk semiconductive 

materials such as a semiconductive wafer (either alone or in assemblies comprising 

other materials thereon), and semiconductive material layers ( either alone or in 
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assemblies compnsmg other materials). The term "substrate" refers to any 

supporting structure, including, but not limited to, the semiconductive substrates 

described above. 

[0030] In one embodiment, substrate 10 compnses a stack of alternating 

sacrificial material 12 and dielectric material 14 formed over base substrate 13. 

Each material 12 and 14 may be homogenous or non-homogenous. In one 

embodiment, the respective sacrificial materials 12 are of the same composition 

relative one another. In one embodiment, the respective dielectric materials 14 are 

of the same composition relative one another. Regardless, sacrificial material 12 

may be selectively etchable, in one embodiment highly selectively etchable, 

relative to dielectric material 14. In the context of this document, a "selective" 

etch requires removal of the stated one material relative to another at a rate of at 

least 1. 5: 1, and a highly selective etch at a rate of at least about 10: 1. Sacrificial 

material 12 may be any one or more of conductive (e.g., current conductive), 

dielectric, or semiconductive. By way of an example only, dielectric material 14 

may comprise silicon dioxide (whether doped or un-doped), and an example 

sacrificial material is a conductive or insulative nitride, for example titanium 

nitride or silicon nitride, respectively. A dielectric material 16 and a hardmask 18 

have been provided outwardly of alternating materials 12, 14. Each material 16 

and 18 may be homogenous or non-homogenous. Dielectric material 16 may be of 

the same composition as dielectric material 14, and hardmask material 18 may be 

of the same composition as sacrificial material 12. Fig. 1 depicts vertical tiers of 

three sacrificial materials 12 with two alternating dielectric materials 14. 

Additional alternating pairs of sacrificial and dielectric materials may be provided 

elevationally inward of innermost sacrificial material 12 or elevationally outward 

of outermost sacrificial material 12. 

[0031] Stack of alternating materials 12, 14 may be considered as comprising 

a pnmary portion 18 and an end portion 20. The end portion in the depicted 

embodiment has been patterned to form a stair step-like construction. Such may be 

formed to provide horizontal area for later forming contacts to components, 
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reg10ns, or material in end portion 20 as will be apparent in the continuing 

discussion. In one embodiment and as shown, end portion 20 comprises individual 

stairs 21 which at least include sacrificial material 12. 

[0032] In one embodiment, materials 12 and 14 may be features (e.g., plates), 

such as plates or features that are plate-like, whether continuously and/or 

discontinuously formed. In one embodiment, a method of forming circuitry 

components comprises forming a stack of horizontally extending and vertically 

overlapping plates at least some of which increase in horizontal extent in the 

vertical inward direction in the end portion of the stack (i.e., at least some of which 

extend farther in the horizontal direction in the end portion moving deeper into the 

stack in the end portion). Either of collective materials 12 or 14 may be considered 

in such example embodiment as comprising such plates, or materials 12 and 14 in 

combination in the depicted embodiment may be considered as such plates. In one 

embodiment, the horizontally extending and vertically overlapping plates are 

dielectric, for example plates 14 regardless of the composition of sacrificial 

material 12. In one embodiment, all of the plates increase in horizontal extent in 

the vertical inward direction in the end portion of the stack. For example in the 

embodiment of Fig. 1, either of collective plates 12 or collective plates 14 may be 

considered as plates all of which increase in horizontal extent progressing 

vertically inward in the end portion of the stack. Alternately, a composite of each 

immediately adjacent plate pairs 12, 14 may be considered as respective plates 

which increase in horizontal extent in the vertical inward direction in end 

portion 20 of the stack. 

[0033] In one embodiment, primary portion 18 and end portion 20 comprise a 

portion of an array area 22 within which a plurality of memory cells will be 

fabricated. Logic circuitry (not shown) may be fabricated outside of the array area. 

Control and/or other peripheral circuitry (not shown) for operating the memory 

array may or may not fully or partially be within the array area, with an example 

array area as a minimum encompassing all of the memory cells of the given 

array/sub-array. Further, multiple sub-arrays might also be fabricated and operated 
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independently, in tandem, or otherwise relative one another. As used m this 

document, a "sub-array" may also be considered as an array. 

[0034] Referring to Fig. 2, dielectric material has been formed over 

substrate 10 and planarized at least to the outermost surface of hardmask 18. The 

dielectric material may be homogenous or non-homogenous and, m one 

embodiment, may be of the same composition as that of material 14 and is so 

shown and designated in the figures. 

[0035] Referring to Fig. 3, first openings 25 have been formed into primary 

portion 18 of the stack and second openings 27 have been formed into end 

portion 20 of the stack. Any openings which overlap the primary and end portions 

may be such first or second openings (i.e., as primary portion openings or end 

portion openings), with example such openings being shown in Fig. 3 and 

designated as second openings 27. Openings 25, 27 may be formed through each 

plate 12, 14. An example technique for forming openings 25, 27 is by 

photolithographic patterning followed by subtractive anisotropic etching. First 

openings 25 need not be of the same shape and/or density relative one another. 

Second openings 27 need not be of the same shape and/or density relative one 

another, or relative to any one or more of first openings 25. As examples, 

openings 25 and 27 may be formed to have the same horizontal and vertical cross 

sections (not shown). Alternately, openings 25 and 27 may be formed to have at 

least one of different horizontal cross sections (as shown) or different vertical cross 

sections (as shown). Further and regardless, openings 25 and 27 may be formed at 

the same time or at different times, and/or may use the same masking step or 

different masking steps where, for example, photolithographic or other masking is 

used. In one embodiment and as shown, at least some of openings 27 in end 

portion 20 are formed to horizontally overlap ends of individual plates 12 

and/or 14. 

[0036] At least one of conductive material, semiconductive material, and 

programmable material is/are deposited into the openings. In one embodiment 

where conductive material is deposited into the openings, such may comprise 
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current conductive material. In the context of this document, current conductive 

material can include a composition where electric current flow may inherently 

occur therein predominantly by movement of subatomic positive and/or negative 

charges when such are generated as opposed to predominantly by movement of 

10ns. Example current conductive materials are elemental metals, alloys of 

elemental metals, current conductive metal compounds, and conductively doped 

semiconductive material, including any combinations thereof. 

[0037] In one embodiment, the depositing of the conductive material, 

semiconductive material and/or programmable material occurs simultaneously into 

all of the openings in the primary portion. In one embodiment, the depositing of 

such material occurs simultaneously into all of the openings in the end portion. In 

one embodiment, the depositing of such material occurs simultaneously into all of 

the openings in both of the primary and end portions. Operative structures ( e.g., 

circuit components, such as local vertical extensions) are formed therewith within 

the openings in the primary portion, and dummy structures (e.g. dummy vertical 

extensions) are formed therewith within the openings in the end portion. In the 

context of this document, a "dummy" structure is a structure which is used to 

mimic a physical property of another structure ( e.g., load carrying ability of an 

operative structure) and which may compnse a circuit inoperable electrical dead 

end ( e.g., is not part of a current flow path of a circuit even if conductive). 

Openings in which dummy structures are formed may be considered as "dummy 

openings". 

[0038] For example referring to Fig. 4, a material 30 has been deposited 

within openmgs 25, 2 7, and then planarized back through hardmask material 18 

(not shown). An example thickness for material 30 is from about 100 to about 

150 Angstroms. Material 30 may be homogenous or non-homogenous, and may 

compnse one or more of conductive material (e.g., current conductive material), 

semiconductive material, and programmable material. In one embodiment, 

material 30 comprises semiconductive material. Further in such embodiment, the 

semiconductive material may comprise interconnected channels of a plurality of 
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vertically oriented transistors, and in one embodiment comprises interconnected 

channels of vertically oriented charge storage transistors as will be apparent from 

the continuing discussion. Regardless, in one embodiment, material 30 may form 

operative structures 31 ( e.g., operative circuit components 31) within primary 

portion openings 25 and form dummy structures 32 ( e.g., dummy circuit 

components) within end portion openings 27. In one embodiment and as shown, 

such operative structures 31 and dummy structures 32 are in the form of hollow 

cylinders. Alternately by way of example, such may be in the form of laterally 

solid pillars (not shown in Fig. 4). Regardless, the above processing describes but 

examples of forming operative structures 31 vertically through plates 12 and/or 14 

in primary portion 18 and forming dummy structures 32 vertically through 

plates 12 and/or 14 in end portion 20. In one embodiment, the operative and 

dummy structures may comprise the same material (as shown). In one 

embodiment, the operative and dummy structures may comprise a plurality of the 

same materials (not shown in Fig. 4 ), and in one such embodiment be arranged in 

the same lateral order relative one another in the operative and dummy structures. 

In one embodiment, the operative and dummy structures may consist essentially of 

the same material. 

[0039] Referring to Figs. 5-8, horizontally elongated openmgs 34 (e.g., 

trenches) have been formed through plates 12 and/or 14, and laterally between 

material 30, to form horizontally elongated and vertically overlapping lines 36 

from material of the plates. Lines 36 individually extend from primary portion 18 

into end portion 20 and individually laterally about sides of vertically extending 

portions of both operative structures 31 and dummy structures 32. Figs. 7 and 8 

are views of Figs. 5 and 6, respectively, wherein dielectric material 14 added in 

Fig. 2 is removed solely for clarity in such drawings. Where either of operative 

structures 31 or dummy structures 32 are upwardly open (e.g., as shown), such may 

be partially or wholly filled (not shown) with dielectric and/or other material prior 

to the forming of horizontally elongated openings 34. 
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[0040] Referring to Figs. 9 and 10, at least some of sacrificial material 12 

that is elevationally between lines 36 within primary portion 18 and end portion 20 

has been removed from being laterally between horizontally elongated openings 34. 

Such thereby, in one embodiment, forms void spaces 29 elevationally between 

vertically spaced horizontal dielectric lines 36. An example technique includes 

etching, for example isotropic dry and/or wet etching. Etching may be conducted 

selectively (ideally, highly selectively) relative to lines 36, operative structures 31, 

and dummy structures 32. Fig. 10 is a view of the Fig. 9 substrate wherein 

dielectric material 14 added in Fig. 2 is removed solely for clarity in such drawing. 

[0041] The above processing discloses but example embodiments of forming 

circuitry components in accordance with some aspects of the invention. In one 

embodiment, a method of forming circuitry components comprises forming a stack 

of horizontally extending and vertically overlapping features. By way of example 

only, such features may comprise plates, with the example depicted structure of 

plates 14 comprising but one example of such plates. Regardless, in such 

embodiment, the stack comprises a primary portion and an end portion wherein at 

least some of the features increase in horizontal extent in the vertical inward 

direction in the end portion of the stack (i.e., at least some of which extend farther 

in the horizontal direction in the end portion moving deeper into the stack in the 

end portion). Operative structures 31 (e.g., circuit components) are formed 

vertically through the features in the primary portion and dummy structures 32 

(e.g., dummy circuit components) are formed vertically through the features in the 

end portion. The processing depicted through Fig. 4, or through Figs. 5-8, are 

examples. The operative and dummy structures may comprise the same material, 

and in one embodiment may consist essentially of the same material. The dummy 

structures may support material of the features from vertical movement in the end 

portion while at least some of sacrificial material that is elevationally between the 

material of the features in the primary and end portions is removed. The 

processing depicted in going from that of Figs. 5-8 to that of Figs. 9 and 10 is but 

one such example processing. With respect to a prior art problem, dummy 

structures heretofore have not been provided in a stair-like end portion of an array. 
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Accordingly, the floors/ceilings that are vertically between the respective void 

spaces 29 in Figs. 9 and 10 may be sagged, bent, or broken during processing due 

to lack of support. In accordance with one embodiment of the invention, dummy 

structures in the end portion support the features ( e.g., the respective ceilings and 

floors, or plates) from vertical movement, for example by laterally engaging side 

portions of such floors/ceilings that were created where such dummy structures 

extend there-through. Regardless, other attributes as described may be employed. 

[0042) Additional processing may occur in fabricating integrated circuitry, 

for example in fabricating an array of memory cells as next described with 

reference to Figs. 11-13. Referring to Figs. 11 and llA, material 40 has been 

isotropically deposited within horizontally elongated openings 34, former void 

spaces 29 (not shown in Figs. 11, 1 lA), and any remaining volume of 

openings 25, 27. Material 40 has subsequently been removed from horizontally 

elongated openings 34 to form vertically spaced horizontal conductive lines 42 

within the void spaces elevationally between horizontal lines 3 6 of dielectric 

material 14. In one embodiment, conductive lines 42 collectively cross a row of 

the operative and dummy structures at different respective elevations. In one 

embodiment, individual structures 31, 32 cross different conductive lines at 

different respective elevations. In the depicted example, conductive lines 42 

extend longitudinally straight linear. Alternately by way of example, some or all of 

lines 42 may not be straight linear, for example being longitudinally curvilinear 

(not shown). Material 40 may also be removed from the remaining internal volume 

of openings 25, 27 as shown. Fig. 12 depicts the circuitry of Fig. 11 wherein the 

dielectric material that is shown as being deposited in Fig. 2 is removed solely for 

clarity. 

[0043) Figs. 11, llA, and 12 depict but one example embodiment comprising 

NAND circuitry wherein operative structures 31 comprise interconnected channel 

regions of a NAND string. In such example embodiment, material 40 comprises a 

composite of a suitable tunnel dielectric 49 (Fig. 1 lA), floating gate/charge 

trapping material 48, dielectric 50, and conductive control gate material 52. 
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Thereby, conductive material 52 provides but an example conductive portion of 

conductive lines 42 that is within the void spaces between the horizontal lines of 

dielectric material, and which collectively cross a row of the operative and dummy 

structures at different respective elevations. Individual ones of the memory cells of 

the example circuitry of Figs. 11 and 1 lA comprise an intersection of an individual 

horizontal conductive line and an individual operative structure ( e.g., in the form 

of a string of channels of NAND), and some of which are indicated with reference 

numeral 55. 

[0044] In one embodiment, a respective contact may be formed to a stair 

extension of individual ones of horizontal conductive lines 42 in end portion 20 for 

making communicative connection to circuitry. One such example 1s 

diagrammatically shown in Fig. 13. The dielectric material 14 of Fig. 2 is again 

showed removed solely for clarity in depicting certain components. Specifically, 

Fig. 13 shows example individual contacts 60 (e.g, current conductive contacts) 

which may be formed through the dielectric material 14 (not shown) of Fig. 2 for 

making communicative connection to circuitry, such as that elevationally outward 

of that depicted by Fig. 13 with respect to each conductive line 42. 

[0045] Circuitry components other than or in addition to components of 

memory cells may be fabricated in accordance with embodiments of the invention. 

[0046] An example embodiment of a method of forming an array of cross­

point memory cells is next described with reference to Figs. 14-17. Like numerals 

from the above-described embodiments have been used where appropriate, with 

some construction differences being indicated with the suffix "a" or with different 

numerals. Fig. 14 depicts an alternate embodiment substrate fragment 1 0a to that 

depicted by Fig. 4. In Fig. 14, openings 25, 27 have been lined with a first 

material 62. In one embodiment, such material is dielectric (i.e., a 15 to 

30 Angstroms thick layer of undoped silicon dioxide). Thereafter, a programmable 

material 30 was deposited to line over first material 62 within openings 25, 27. 

Then, remaining volume of openings 25, 27 has been filled with conductive 

material 64, and materials 62, 30, and 64 planarized back to materials 14 and 16. 
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Horizontally elongated openmgs (not shown in Fig. 14) may then be formed 

analogous to the processing depicted by Figs. 5-8. 

[0047] Programmable material 30 may be solid, gel, amorphous, crystalline, 

or any other suitable phase. Any existing or yet-to-be developed programmable 

material may be used, with only some examples being provided below. 

[0048] One example programmable material is ion conductive material. 

Example suitable such materials compnse chalcogenide-type (for instance, 

materials compnsmg one or more of germanium, selenium, antimony, tellurium, 

sulfur, copper, etc.; with example chalcogenide-type materials being Ge2Sb2 Te5, 

GeS 2, GeSe2, CuS2, and CuTe) and/or oxides such as zirconium oxide, hafnium 

oxide, tungsten oxide, copper oxide, niobium oxide, iron oxide, silicon oxide 

(specifically, silicon dioxide), gadolinium oxide, etc. capable of inherently ( or with 

additive) supporting electrolyte behavior. Such may have silver, copper, cobalt, 

and/or nickel ions, and/or other suitable ions, diffused therein for ionic conduction, 

analogously to structures disclosed in U.S. Patent No. 7,405,967 and U.S. Patent 

Publication Number 2010/0193758. 

[0049] Additional example programmable materials include multi-resistive 

state metal oxide-comprising material. Such may comprise, for example, at least 

two different layers or regions generally regarded as or understood to be active or 

passive regions, although not necessarily. Alternately, such may only comprise 

active material. Example active cell region compositions which comprise metal 

oxide and can be configured in multi-resistive states include one or a combination 

of SrxRuyOz, RuxOy, and InxSnyOz. Other examples include MgO, Ta2Os, SrTiO3, 

SrZrO3, BaTiO3, Ba(1-x)SrxTiO3, ZrOx (perhaps doped with La), and CaMnO3 

(doped with one or more of Pr, La, Sr, or Sm). Example passive cell region 

compositions include one or a combination of AhO3, TiO 2 , and HfO 2 . Regardless, 

a programmable material composite might comprise additional metal oxide or other 

materials not comprising metal oxide. Example materials and constructions for a 

multi-resistive state reg10n compnsmg one or more layers including a 

programmable metal oxide-comprising material are described and disclosed in U.S. 
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Patent Nos. 6,753,561; 7,149,108; 7,067,862; and 7,187,201, as well as m U.S. 

Patent Application Publication Nos. 2006/0171200 and 2007/0173019. Further as 

is conventional, multi-resistive state metal oxide-comprising materials encompass 

filament-type metal oxides, ferroelectric metal oxides and others, and whether 

existing or yet-to-be developed, as long as resistance of the metal oxide-comprising 

material can be selectively changed. 

[0050] The programmable material may comprise memristive material. As an 

example, such material may be statically programmable semiconductive material 

which comprises mobile dopants that are received within a dielectric such that the 

material is statically programmable between at least two different resistance states. 

At least one of the states includes localization or gathering of the mobile dopants 

such that a dielectric region is formed and thereby provides a higher resistance 

state. Further, more than two programmable resistance states may be used. In the 

context of this document, a "mobile dopant" is a component ( other than a free 

electron) of the semiconductive material that is movable to different locations 

within said dielectric during normal device operation of repeatedly programming 

the device between at least two different static states by application of voltage 

differential to the pair of electrodes. Examples include atom vacancies in an 

otherwise stoichiometric material, and atom interstitials. Specific example mobile 

dopants include oxygen atom vacancies in amorphous or crystalline oxides or other 

oxygen-containing material, nitrogen atom vacancies in amorphous or crystalline 

nitrides or other nitrogen-containing material, fluorine atom vacancies m 

amorphous or crystalline fluorides or other fluorine-containing material, and 

interstitial metal atoms in amorphous or crystalline oxides. More than one type of 

mobile dopant may be used. Example dielectrics in which the mobile dopants are 

received include suitable oxides, nitrides, and/or fluorides that are capable of 

localized electrical conductivity based upon sufficiently high quantity and 

concentration of the mobile dopants. The dielectric within which the mobile 

dopants are received may or may not be homogenous independent of consideration 

of the mobile dopants. Specific example dielectrics include TiO 2, AlN, and/or 

MgF 2 . Example programmable materials that comprise oxygen vacancies as mobile 
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dopants may comprise a combination of TiO 2 and TiO2 _x in at least one 

programmed resistance state depending on location of the oxygen vacancies and the 

quantity of the oxygen vacancies in the locations where such are received. An 

example programmable material that comprises nitrogen vacancies as mobile 

dopants is a combination of AlN and AlN i-x in at least one programmed state 

depending on location of the nitrogen vacancies and the quantity of the nitrogen 

vacancies in the locations where such are received. An example programmable 

material that comprises fluorine vacancies as mobile dopants may is a combination 

of MgF 2 and MgF z-x in at least one programmed resistance state depending on 

location of the fluorine vacancies and the quantity of the fluorine vacancies in the 

locations where such are received. As another example, the mobile dopants may 

comprise aluminum atom interstitials in a nitrogen-containing material. 

[0051] Still other example programmable materials include polymer materials 

such as Bengala Rose, AlQ3Ag, Cu-TCNQ, DDQ, TAPA, and fluorescine-based 

polymers. 

[0052] Referring to Fig. 15, such corresponds in processing sequence to that 

of Fig. 9 of the above-described embodiments. Sacrificial material 12 (not shown) 

has been at least partially removed ( e.g., by etching) between dielectric lines 36 in 

primary portion 18 and end portion 20 laterally between horizontally elongated 

openings 34. Material 12 may be etched selectively (ideally, highly selectively) 

relative to dielectric lines 36, first material lining 62, and conductive material 64 in 

openings 25, 27. Figs. 14 and 15 depict an example embodiment wherein the 

operative and dummy structures comprise a plurality of the same materials, and in 

such embodiment arranged in the same lateral order relative one another in the 

operative and dummy structures. Regardless, in one embodiment, first material 

lining 62 may serve as a protecting barrier from adverse exposure of programmable 

material 3 0 to the etching chemistry which etches the sacrificial material. 

[0053] Referring to Fig. 16, at least a portion of first material 62 has been 

removed elevationally between dielectric lines 3 6 to expose laterally outer 

sidewalls of programmable material 30 that is elevationally between dielectric 
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lines 36. An example technique for doing so where material 62 compnses silicon 

dioxide includes etching with a dilute HF solution. 

[0054] Referring to Fig. 17, at least a portion of sacrificial material 12 (not 

shown) of Fig. 14 has been replaced with conductor material 52 (e.g., current 

conductive material) that is in electrical connection with the laterally outer 

sidewalls of programmable material 30 and to comprise vertically spaced 

horizontal conductive lines 42a. Materials 64 and 52 may be of the same 

composition or of different compositions. Further and regardless, conductive 

material 64 within remaining volumes of openmgs 25, 27 alternately may be 

provided subsequent to the etching depicted by Fig. 15. Regardless, Fig. 17 also 

depicts conductor material 52 as having been at least partially removed from 

horizontally elongated openings 34 to form such vertically spaced horizontal 

conductive lines 42a. 

[0055] Individual ones of the cross-point memory cells compnse crossing 

ones of the horizontal conductive lines in the primary portion and conductive 

material in the openings in the primary portion having the programmable material 

there-between, with some of such example memory cells being indicated with 

reference numeral 55 in the Fig. 17 example embodiment. 

[0056] An embodiment of the invention includes a stack of horizontally 

extending and vertically overlapping features. The stack comprises a primary 

portion and an end portion. At least some of the features extend farther in the 

horizontal direction in the end portion moving deeper into the stack in the end 

portion. Operative structures extend vertically through the features in the primary 

portion. Dummy structures extend vertically through the features in the end 

portion. In one embodiment, the features may be horizontally extending lines, for 

example formed of any one or combination of conductive (e.g., current 

conductive), semiconductive, and/or dielectric material(s). In one embodiment, the 

features comprise a combination of horizontally extending cond~ctive and 

dielectric lines (e.g., overlapping and alternating such lines). In one embodiment, 

contacts may be in the end portion, for example extending vertically to the lines. 
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Any other attribute as described above may be used, for example as shown and 

described with respect to Figs. 1-13 and with respect to Figs. 14-17. 

[0057] In compliance with the statute, the subject matter disclosed herein has 

been described in language more or less specific as to structural and methodical 

features. It is to be understood, however, that the claims are not limited to the 

specific features shown and described, since the means herein disclosed comprise 

example embodiments. The claims are thus to be afforded full scope as literally 

worded, and to be appropriately interpreted in accordance with the doctrine of 

equivalents. 
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CLAIMS: 

1. A method of forming circuitry components, comprising: 

forming a stack of horizontally extending and vertically overlapping 

features, the stack comprising a primary portion and an end portion, at least some 

of the features extending farther in the horizontal direction in the end portion 

moving deeper into the stack in the end portion; 

forming operative structures vertically through the features in the primary 

portion and forming dummy structures vertically through the features in the end 

portion; and 

removmg at least some sacrificial material that is elevationally between 

material of the features m the primary and end portions, wherein the dummy 

structures support material of the features from vertical movement in the end 

portion during said removing. 

2. The method of claim 1 wherein the operative and dummy structures 

comprise the same material. 

3. The method of claim 2 wherein the operative and dummy structres 

comprise a plurality of the same materials. 

4. The method of claim 3 wherein the same materials are arranged in the 

same lateral order relative one another in the operative and dummy structures. 

5. The method of claim 2 wherein the operative and dummy structures 

consist essentially of the same material. 

6. The method of claim 1 wherein the features comprise plates. 

4725?03.doc 20 

IPR2025-00098 Page 00036



Docket No. MI22-4725 

7. The method of claim 1 wherein the operative and dummy structures 

comprise programmable material. 

8. The method of claim 1 wherein the operative and dummy structures 

comprise semiconductive material. 

9. The method of claim 8 wherein the semiconductive material of the 

operative structures comprises interconnected channels of a plurality of vertically 

oriented transistors. 

10. The method of claim 9 wherein interconnected channels are of 

vertically oriented charge storage transistors. 

11. The method of claim 1 wherein the operative and dummy structures 

comprise conductive material. 
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12. A method of forming circuitry components, comprising: 

forming a stack of horizontally extending and vertically overlapping 

features, the stack comprising a primary portion and an end portion, at least some 

of the features extending farther in the horizontal direction in the end portion 

moving deeper into the stack in the end portion; 

forming operative structures vertically through the features in the pnmary 

portion and forming dummy structures vertically through the plates in the end 

portion; 

forming horizontally elongated openings through the structures to form 

horizontally elongated and vertically overlapping lines from material of the 

features, the lines individually extending from the primary portion into the end 

portion and individually laterally about sides of vertically extending portions of 

both the operative structures and the dummy structures; and 

removing at least some sacrificial material that is elevationally between the 

lines in the primary and end portions laterally between the openings. 

13. The method of claim 12 wherein the removmg compnses etching of 

the sacrificial material selectively relative to material of the lines, the operative 

structures, and the dummy structures. 

14. The method of claim 12 wherein the operative and dummy structures 

comprise hollow cylinders. 

15. The method of claim 12 wherein the operative and dummy structures 

comprise laterally solid pillars. 

16. The method of claim 12 wherein the features comprise plates. 
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17. A method of forming circuitry components, comprising: 

forming a stack of horizontally extending and vertically overlapping 

features, the stack comprising a primary portion and an end portion, at least some 

of the features extending farther in the horizontal direction in the end portion 

moving deeper into the stack in the end portion; 

forming primary portion openings through the features in the primary portion 

and forming end portion openings through the features in the in the end portion; 

forming at least one of conductive material, semiconductive material, and 

programmable material in the primary portion openings and the end portion 

openings and forming operative structures therewith within the primary portion 

openings and forming dummy structures therewith within the end portion openings; 

forming horizontally elongated openings through the features to form 

horizontally elongated and vertically overlapping lines from material of the 

features, the lines individually extending from the primary portion into the end 

portion and individually laterally about sides of both the operative structures and 

the dummy structures; and 

removing at least a portion of sacrificial material that is elevationally 

between the lines in the primary and end portions laterally between the horizontally 

elongated openings selectively relative to the lines, the operative structures, and 

the dummy structures. 

18. The method of claim 17 compnsmg forming the pnmary portion 

openings and the end portion openings at the same time. 

19. The method of claim 17 compnsmg forming the pnmary portion 

openings and the end portion openings at different times. 

20. The method of claim 17 compnsmg forming at least some of the end 

portion openings horizontally overlap ends of individual ones of the features. 
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21. The method of claim 17 compnsmg forming the pnmary portion 

openings and the end portion openings to have the same horizontal and vertical 

cross sections. 

22. The method of claim 17 compnsmg forming the pnmary portion 

openings and the end portion openings to have at least one of different horizontal 

cross sections or different vertical cross sections. 

23. The method of claim 17 wherein said at least one of conductive 

material, semiconductive material, and programmable material is deposited 

simultaneously into the primary portion openings and the end portion openings. 

24. The method of claim 17 wherein the features comprise plates. 

4725P03.doc 24 

IPR2025-00098 Page 00040



Docket No. Ml22-4725 

25. A method of forming an array of memory cells, comprising: 

forming a stack of alternating dielectric material and sacrificial material, the 

stack comprising a primary portion and an end portion, the end portion having 

sacrificial material-comprising stairs; 

forming a plurality of first openings into the pnmary portion of the stack; 

forming a plurality of second openings into the end portion of the stack; 

simultaneously forming at least one of conductive material, semiconductive 

material, and programmable material in the first and second openings and forming 

operative structures therewith within the first openings in the primary portion and 

forming dummy structures therewith within the second openings in the end portion; 

forming horizontally elongated openings into the stack which extend from 

the primary portion into the end portion laterally between the material 

simultaneously formed to within the first and second openings; 

removing at least a portion of the sacrificial material that is laterally 

between the horizontally elongated openings selectively relative to the dielectric 

material to form void spaces elevationally between vertically spaced horizontal 

lines of the dielectric material; 

after the removing, forming conductive material into the horizontally 

elongated openings and the void spaces; 

removing at least a portion of the conductive material from the horizontally 

elongated openings to form vertically spaced horizontal conductive lines from the 

conductive material within the void spaces elevationally between the horizontal 

lines of dielectric material, the conductive lines collectively crossing a row of the 

operative and dummy structures at different respective elevations, individual ones 

of the memory cells comprising an intersection of an individual horizontal 

conductive line and an individual operative structure; and 

forming a respective communicative contact to a stair extension of individual 

ones of the horizontal conductive lines in the end portion. 
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26. The method of claim 25 wherein the memory cells comprise a portion 

of NAND architecture, the at least one formed material comprises semiconductive 

material, and the operative structures comprise interconnected channel regions of a 

NAND string. 

27. The method of claim 25 wherein the memory cells comprise cross-

point memory cells and the at least one formed material comprises programmable 

material. 

28. The method of claim 25 compnsmg forming the first and second 

openings using the same masking step. 

29. The method of claim 25 compnsmg forming the first and second 

openings using different masking steps. 

30. The method of claim 25 wherein the sacrificial material is dielectric. 

31. The method of claim 25 wherein the sacrificial material is at least one 

of semiconductive and conductive. 

32. The method of claim 25 wherein the features comprise plates. 
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3 3. A method of forming an array of cross-point memory cells, 

comprising: 

forming a stack of horizontally extending and vertically overlapping 

dielectric features, the stack comprising a primary portion and an end portion, at 

least some of the dielectric features extending farther in the horizontal direction in 

the end portion moving deeper into the stack in the end portion; 

forming openings through the dielectric features in the primary portion and 

in the end portion; 

lining the openings with first material; 

lining the first material-lined openings with programmable material; 

filling remaining volume of the first and programmable material-lined 

openings with conductive material; 

forming horizontally elongated trenches through the dielectric features to 

form horizontally elongated and vertically overlapping dielectric lines from 

dielectric material of the dielectric features, the dielectric lines individually 

extending from the primary portion into the end portion and individually laterally 

about sides of both the openings in the primary and end portions; 

removing at least some of sacrificial material that is elevationally between 

the dielectric lines in the primary and end portions laterally between the trenches 

selectively relative to the dielectric lines and the first material lining in the 

openmgs; 

after removing at least a portion of the sacrificial material, removing at least 

a portion of the first material that is elevationally between the dielectric lines to 

expose laterally outer sidewalls of the programmable material that is elevationally 

between the dielectric lines; and 

replacing at least a portion of the sacrificial material with conductor material 

that is in electrical connection with the laterally outers sidewalls of the 

programmable material and to comprise vertically spaced horizontal conductive 

lines; individual ones of the cross-point memory cells comprising crossing ones of 

the horizontal conductive lines in the primary portion and conductive material in 
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the openmgs m the pnmary portion having the programmable material there­

between. 

34. The method of claim 33 compnsmg forming the trenches after the 

filling. 

35. The method of claim 33 wherein the conductive material and the 

conductor material are of the same composition. 

36. The method of claim 33 wherein the conductive material and the 

conductor material are of different compositions. 

3 7. The method of claim 3 3 wherein the first material is dielectric. 

38. The method of claim 33 wherein the features comprise plates. 

39. A stack of horizontally extending and vertically overlapping features, 

the stack comprising: 

a primary portion and an end portion, at least some of the features extending 

farther in the horizontal direction in the end portion moving deeper into the stack 

in the end portion; 

operative structures extending vertically through the features in the primary 

portion; and 

dummy structures extending vertically through the features m the end 

portion. 

40. The stack of claim 39 further comprising contacts in the end portion. 

41. The stack of claim 39 wherein the features compnse horizontally 

extending conductive lines. 
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ABSTRACT OF THE DISCLOSURE 

A method of forming circuitry components includes forming a stack of 

horizontally extending and vertically overlapping features. The stack has a primary 

portion and an end portion. At least some of the features extend farther in the 

horizontal direction in the end portion moving deeper into the stack in the end 

portion. Operative structures are formed vertically through the features in the 

primary portion and dummy structures are formed vertically through the features in 

the end portion. Horizontally elongated openings are formed through the features 

to form horizontally elongated and vertically overlapping lines from material of the 

features. The lines individually extend from the primary portion into the end 

portion, and individually laterally about sides of vertically extending portions of 

both the operative structures and the dummy structures. Sacrificial material that is 

elevationally between the lines is at least partially removed in the primary and end 

portions laterally between the horizontally elongated openings. Other aspects and 

implementations are disclosed. 
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Att~chments: Copy of Assignment: 
Assignee Certificate of Assistant Corporate Secretary. 
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MICRON TECHNOLOGY, INC. 
CERTIFICATE OF ASSIST t\NT CORPORATE SECRETARY 

I, the undersigned, Jan R. Reimer,. certify that I am the AssistMt Corporate 
S~cretary of Micron Technology, Inc., a Delaware corporation (the ''Company''), and that 
I have been duly elected at)d am presently serving in such capacity in accordance with the 
Bylaws of the Company. I hereby further certify on behalf of the Company that the 
following resolutions are a true and correct copy of the resolutions adopted by the 
Company's Board of Directors at a meeting duly held on February 8, 2006, a quorum 
being present, and have been entered into the minutes of said meeting~ that I am the 
keeper of the corporate seal apc;l of the minutes and records of this Company; and that" the· 
said resolutions have not been rescinded or modified. 

Such resolutions are in conformity with the Restated Certificate of fucorporation 
and Bylaws of the Company and are now in full force and effect. 

WHEREAS, certain key employees require the authority to execute 
certain documents on behalf of the Company in order to enable them to 
effectively and efficiently carry out their responsibilities and duties to the 
Company. • 

NOW THEREFORE BE IT RESOLVED, that the Board hereby 
approves and authorjzes Mr, Russell D. Slifer, Chief Patent Counsel, to 
execute on behalf of the Company. documents pertaining to the Company's 
patent prosecution matters, including but not limited to documents relating 
to representation before a patent examining authority, patent tenns and 
other patent pros_ecution procedures, both in the United States and other 
countries, upon such tenns and conditions as the General Counsel of the 
Company shall deem necessary or appropriate. 

IN WITNESS WHE~OF, I have hereunto subscribed my name and affixed the 
seal of the said Company, as of the 17th day of February, 2006 . 

Ml22-4725 
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ASSIGNMENT 

PARTIES TO THE ASSIGNMENT: 

INVENTORS: 

Sanh D. Tang 
1273 N. Jul!ion Ave. 
Boise, ID 83704 
United States 

Roger W. Lindsay 
4376 Falconcrest Way 
Boise, ID 83716 
United States 

Krishna K. Parat 
4177 Hubbartt Drive 
Palo Alto,CA 94306 
United States 

ASSIGNEE: 

Micron Technology, Inc. 
MS 1-525 
8000 South Federal Way 
Boise, ID 83716 
United States 

BACKGROUND OF THIS ASSIGNMENT: 

Inventors have conceived certain new and useful inventions disclosed 

in a United States patent application titled Stack Of Horizontally Extending 

And Vertically Overlapping Features, Methods Of Forming Circuitry 

Components, And Methods Of Forming An Array Of Memory Cells. 

Ml22-4725 1 of 5 
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Micron Technology, ~nc. (hereinafter referred to as "ASSIGNEE") 

desires to acquire the entire right, title and interest in said inventions and 

with respect to any Letters Patent that may be granted with respect to the 

inventions in both the United States and in all foreign countries. 

THE PARTIES AGREE AS FOLLOWS: 

In consideration of good and valuable consideration, the receipt, 

sufficiency and adequacy of which is hereby acknowledged, INVENTORS 

have sold, assigned and transferred, c1nd by these present do hereby sell, 

assign and transfer to ASSIGNEE the entire right, title and interest in the 

above-identified inventions and application and to any reissues, renewals, 

divisions or continuations of the application thereqf, and hereby authorizes 

the Commissioner of Patents and Trademarks to i!;sue such Letters Patent 

to ASSIGNEE for the sole use of ASSIGNEE, its successors or assigns. 

INVENTORS further agree to execute, ~t the request and expense of 

ASSIGNEE, such other formal. documents as may be required to fully convey 

the interest transferred h~rein and will similarly execute any patent 

application papers (forei1;1n or domestic) required for the filing of any 

divisional, continuation, renewal or reissue of the patent application or 

resulting Letters Patent; and will generally do everything necessary or 

desirable to obtain and enforce proper protection for the inventions assigned 

hereby. 

INVENTORS further assign to ASSIGNEE the whole right, title and 

interest in the inventions disclosed in the application throughout all 

MI22-4725 2 of 5 
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countries foreign to the United States. ASSIGNEE is· hereby authorized to 

apply for patents relating to the inventions in its own name in countries 

where such procedure is proper; to claim the benefit of the International 

C<;rnvention; to file and prosecute International Appliccitions relating to the 

inv~ntions uncler the Patent Cooperation Treaty; and to file and prosecute 

applications relating to the inventions under the European Patent 

Convention. INVENTORS agree to execute applications relating __ .Jo .. ,tJ:1~ 
,, .. , ,.· : ... ,,,. ,~" ; ; ".,,, ' ' 

,//" .. ,.""i \ ) ,,,,. t; : 

inventions in thos4;) countries and under those conventions/\~i:~Jt::/~~➔ 
? ~ .~ _ .. --..~·! ~---~:> \_Y 

necessary that the same be executed by the inventor, an(! to exfi§i:-1.1te: 
{, ,;.. ,! 

assignments of such applications and the 

ASSIGNEE as well as all other necessary 

resulting Letter:s_<?J?'at~nf-\:~~l:-<:"' 
~. <,#/(Ji ~ , ;~~ :·~ - ·~,~, -' 

papers in relation to sY1ch 

applications and Letters Patent. INVENTORS hereby consent that a copy of 

this assignment shall be deemed a full legal and formal equivalent of any 

document which may be required in any country as proof of the right of 

ASSIGN EE to apply for patent and other form of protection for said 

inventions and to claim the aforesaid benefit of the right of priority. 

To be binding on the heirs, assigns, representatives and successors of 

the undersigned and extend to the successors, assigns and nominees of the 

Assignee. 

Ml22-4725 
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Dated: 

State of --------
Gou nty of __ J_'f_<L_,(__"' ___ _ 

Signature: bE::: JD'­
Sanh D. Tang 

) 
) ss. 
) 

-

On this ff ;'L. day of 1/p✓,/ , 20 ,f , before 
me, t4,t f77Jczf(A..-·- /'t;<Jf½:f·/kf•t· (name and title of Notary 
Official), personally appeared Sanh D. Tang, known or identified to me (or 
proved to me on the basis of satisfactory evidence) to be the person whose 
name is subscribed within the Assignment, and acknowledged to me that 

...?.ei/ishe,,, xecuted the Assignment in his/her authorized capacity, and that by 

A~~hl~--1\l~ • __ · ature on the Assignment, the person~x _ .. ~the~-ssignment. ~,~ •• u .. ,.~.. • _- ~-
: ~ ...... ·'1',iC\ ' -·~ • .· 

l ~! ~-Al'~..L, - /4/ • y,.,,/ 
,: : ....... M , -·. :, 

\ (P\...--<>u \c,,l · ·. My Commission Expires: :,~/r"7-rL 
~ '..I.·~ 8\.. •"-i/$0 ~ ~ "'# • ... • ' 

' ""I~ '••t~•~•' .~· -~,,,,,,, c OF \~ · 
,,,,,,,,,,,;11u,iu :· · ~ 

Dated: t{ ··~ // ·-- 2L)// 

State of .,....-_:C_.J._4, ....... k=. o ___ __,,_ 

J4 ./ ( County of __ ._._c_~_, ___ _ 

Signature: 

) 
) ss. 
) 

I . TL /} ~- I / 

On this ti day of HP 1 
/ , 20 d , t:>efore 

me, _ l!;rf:T"?tc- 7:-,lcA - Pak,.~ Aef= . (name an_d titl~. of Notary 
Official), p.ersona!ly appeared Roger W, Lindsay, known or 1c:l~nt1f1ed to me 
(or pJo~ed to me on the basis of satisfactory evidence) to be the person 
whose name is subscribed within the Assignment, and acknowledged to me 
that he/she executed the Assignment in his/her authorized capacity, and that 
by his/her signature on the Assignment, the person executed the 

~'rll'n'~JU. 
~~~~;.~ta~,,~~ 

.._Ir,, l'l"A,~••~ \ .... a' .,"t' \"P \ ilN.-;J_) t 
£~, : $ 

.A \·;()(/B\ .. fJ l C ! v,._.,,.._.• •• _.,._. i .,.,, •• , ........ -~if# 
,,,,,,~ OF \~,,,,,"~ 

"'''"'·""''"''"' 

M122-4725 
P231_Apr_01,_2011_254103.doc 

My Commission Expires: __ .?_r~_t._.i-_·.::::_-1_L 

4 of 5 

IPR2025-00098 Page 00070



Dated: 

State of ---------
County of __ vt_...,,_£i_C\. ____ _ 

Signature: 

) 
) ss. 
) 

F"'. • f':-- 1A I 
On this "o . day qf ytf.?-·/• t , 20 I/ , before 

me,, . 14.rt:T~ e-vJC"'t-· i~/e-J /11-;·r . . ..... . . (name and title of Notary 
Official), personally appeared Krishna K. Parat, known or identified to me (or 
proved to m~ on the basis of satisfactory evidence) to be the person whose 
name is subscribed within the Assignment, and acknowledged to me that 
he/she executed the Assignment in his/her authorized capacity, and that by 
his/her signature on the Assignment, the person executed the Assignment. 

M122-4725 
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DECLARATION OF JOINT INVENTORS FOR PATENT APPLICATION 

As the below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below 

next to m~ mune. 

I believe I am the original, first and joint inventor of the subject matter 

which is claimed and for which a patent is sought on the invention entitled: 

Stack of Horiz.ontally Extending And Vertically Overlapping Features, 

Methods Of Forming Circuitry Components, And Methods Of Forming An 

Array Of Memory Cells, the specification of which is attached hereto. 

I hereby state that I have reviewed and understand the contents of the 

above-identified specification, including the claims, as amended by any 

amendment specifically referred to in this declaration. 

I acknowledge the duty to disclose to the U.S. Patent and Trademark 

Office all information known to me to be material to patentability as defined 

in Title 37, Code of Federal Regulations §1.56. 

I hereby declare that all statements made herein of my own knowledge 

are true and that all statements made on information and belief are believed 

to be true; and further that these statements were made with the knowledge 

that willful false statements and the like so made are punishable by fine or 

imprisonment, or both, under Section 1001 of Title 18 of the United States 

Code and that such willful false statement may jeopardize the validity of the 

application or any patent issued therefrom. 
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* * * * * * * * * * * * * * * * * * * * * * * 

Full name of inventor: 

Inventor's Signature: 

Date: 

Residence: 

Citizenship: 

Post Office Address: 

Boise, ID 

United States 

1273 N. Juliion Ave. 

Boise, ID 83704 

United States 

* * * * * * * * * * * * * * * * * * * * * * * 

Full name of inventor: 

Inventor's Signature: 

Date: 

Residence: 

Citizenship: 

Post Office Address: 

Full name of inventor: 

Inventor's Signature: 

Date: 

Residence: 

Citizenship: 

Post Office Address: 

Ml22-4725 
P241_Apr_01,_2011_254104.doc 

Boise, ID 

United Stat~s 

4376 Falconcrest Way 

Boise, ID 83716 

United States 

Palo Alto, CA 

United States 

4177 Hubbartt Drive 

Palo Alto, CA 94306 

United States 
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Electronic Patent Application Fee Transmittal 

Application Number: 

Filing Date: 

Stack Of Horizontally Extending And Vertically Overlapping Features, 
Title of Invention: Methods Of Forming Circuitry Components, And Methods Of Forming An 

Array Of Memory Cells 

First Named Inventor/Applicant Name: Sanh D. Tang 

Filer: Mark S. Matkin/Lori Tetrault 

Attorney Docket Number: Ml22-4725 

Filed as Large Entity 

Utility under 35 USC 111 (a) Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Utility application filing 1011 1 330 330 

Utility Search Fee 1111 1 540 540 

Utility Examination Fee 1311 1 220 220 

Pages: 

Claims: 

Claims in excess of 20 1202 14 52 728 

Independent claims in excess of 3 1201 3 220 660 

Miscellaneous-Filing: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 2478 
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Electronic Acknowledgement Receipt 

EFSID: 9861505 

Application Number: 13085083 

International Application Number: 

Confirmation Number: 1403 

Stack Of Horizontally Extending And Vertically Overlapping Features, 
Title of Invention: Methods Of Forming Circuitry Components, And Methods Of Forming An 

Array Of Memory Cells 

First Named Inventor/Applicant Name: Sanh D. Tang 

Customer Number: 21567 

Filer: Mark S. Matkin/Lori Tetrault 

Filer Authorized By: Mark S. Matkin 

Attorney Docket Number: Ml22-4725 

Receipt Date: 12-APR-2011 

Filing Date: 

Time Stamp: 16:22:13 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Credit Card 

Payment was successfully received in RAM $2478 

RAM confirmation Number 3286 

Deposit Account 230925 

Authorized User MATKIN,MARK S. 

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 (National application filing, search, and examination fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees) 
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees) 

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

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

327523 

1 PreliminaryAmendment.pdf yes 15 
285e8877861 Oe 79621677346ed678c94581 

Obcdc 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Preliminary Amendment 1 1 

Claims 2 14 

Applicant Arguments/Remarks Made in an Amendment 15 15 

Warnings: 

Information: 

1228523 

2 Specification.pdf yes 30 
abc0l 67 e651 b69f9b031 d2a39866e 70abc5 

3f9bd 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Specification 1 20 

Claims 21 29 

Abstract 30 30 

Warnings: 

Information: 

715139 

3 
Drawings-only black and white line 

Drawings.pdf no 18 
drawings 

18eeab0f69258b03a8fbe3e 1 ded657dae02 
e6a72 

Warnings: 

Information: 

306654 

4 Power of Attorney PowerofAttorney.pdf no 8 
44e08b468b9407 e7f34b66130cf085e8847 

24f1d 

Warnings: 

Information: 
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63227 

5 Oath or Declaration filed Declaration.pdf no 2 
6 7 e94 77 dbd 9 54 7 315 e2eaa 834aea6887fba 

b8f24 

Warnings: 

Information: 

37842 

6 Fee Worksheet (PTO-875) fee-info.pdf no 2 
dd 17c3c5b788919dbefdee480a54bbc428C 

0042e 

Warnings: 

Information: 

Total Files Size (in bytes) 2678908 

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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PTO/SB/06 (07-06) 
Approved for use through 1/31/2007. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date 

Substitute for Form PTO-875 13/085,083 04/12/2011 □ To be Mailed 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY 0 OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

0 BASIC FEE N/A N/A N/A N/A 
(37 CFR 1.16(a), (b), or (cl) 

□ SEARCH FEE N/A N/A N/A N/A 
(37 CFR 1.16(k), (i), or (ml) 

□ EXAMINATION FEE 
(37 CFR 1.16(0), (p), or (q)) 

N/A N/A N/A N/A 

TOTAL CLAIMS 
minus 20 = * X $ OR X $ (37 CFR 1.16(i)) = = 

INDEPENDENT CLAIMS * X $ X $ (37 CFR 1.16(h)) minus 3 = = = 

If the specification and drawings exceed 100 

□APPLICATION SIZE FEE 
sheets of paper, the application size fee due 
is $250 ($125 for small entity) for each 

(37 CFR 1.16(s)) additional 50 sheets or fraction thereof. See 
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s). 

□ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL TOTAL 

APPLICATION AS AMENDED - PART II 
OTHER THAN 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 

04/12/2011 REMAINING NUMBER PRESENT 
RATE($) 

ADDITIONAL 
RATE($) 

ADDITIONAL 
f-- AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
z AMENDMENT PAID FOR 
w 

Total (37 CFR 
~ 1.16(i)) • 34 Minus ** 34 = 0 X $ = OR X $52= 0 
0 Independent z * 6 Minus ***6 = 0 X $ = OR X $220= 0 w (37 CFR 1 .16(h)) 

~ D Application Size Fee (37 CFR 1.16(s)) 
<( 

□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL TOTAL 
ADD'L OR ADD'L 0 
FEE FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

AFTER PREVIOUSLY EXTRA FEE($) FEE($) 

f--
AMENDMENT PAID FOR 

z Total (37 CFR * Minus ** = X $ = OR X $ = w 1.16(i)) 

~ Independent * Minus *** = X $ = OR X $ = 0 (37 CFR 1 .16(h)) 

z D Application Size Fee (37 CFR 1.16(s)) w 
~ 
□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( OR 

TOTAL TOTAL 
ADD'L OR ADD'L 
FEE FEE 

* If the entry in column 1 is less than the entry in column 2, write "O" in column 3. Legal Instrument Examiner: 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /RAMONA WILSON/ 
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of 1nformat1on 1s required by 37 CFR 1.16. The 1nformat1on 1s required to obtain or retain a benefit by the public which 1s 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, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION 
NUMBER 

13/085,083 

21567 

FILING or 
37l(c)DATE 

04/12/2011 

Wells St. John P.S. 
601 W. 1st Street #1300 
Spokane, WA 99201 

GRPART 

UNIT 

2827 
FIL FEE REC'D 

2478 

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 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

MI22-4725 34 6 
CONFIRMATION NO.1403 

FILING RECEIPT 

Date Mailed: 04/25/2011 

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

Applicant( s) 
Sanh D. Tang, Boise, ID; 
Roger W. Lindsay, Boise, ID; 
Krishna K. Parat, Palo Alto, CA; 

Power of Attorney: The patent practitioners associated with Customer Number 021567 

Domestic Priority data as claimed by applicant 

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.gov for more information.) 

If Required, Foreign Filing License Granted: 04/20/2011 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 13/085,083 

Projected Publication Date: 10/18/2012 

Non-Publication Request: No 

Early Publication Request: No 
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Title 

Stack Of Horizontally Extending And Vertically Overlapping Features, Methods Of Forming Circuitry 
Components, And Methods Of Forming An Array Of Memory Cells 

Preliminary Class 

365 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4158). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

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

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

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

NOT GRANTED 

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

Publication No.US-2012-0261722-A 1 
Publication Date:10/18/2012 

NOTICE OF PUBLICATION OF APPLICATION 

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

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

The publication process established by the Office does not provide for mailing a copy of the publication to 
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth 
in 37 CFR 1.19(a)(1 ). Orders for copies of patent application publications are handled by the USPTO's Office of 
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382, 
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of 
Public Records, Alexandria, VA 22313-1450 or via the Internet. 

In addition, information on the status of the application, including the mailing date of Office actions and the 
dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent 
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and 
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to 
publication, such status information is confidential and may only be obtained by applicant using the private side of 
PAIR. 

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

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

Application No. 
13/085,083 

Examiner 
CUONG Q. NGUYEN 

Applicant(s) 
TANG ET AL. 

Art Unit 
2811 

AIA (First Inventor to File) 
Status 
No 

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

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

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 
1 )0 Responsive to communication(s) filed on __ . 

0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2a)O This action is FINAL. 2b)O This action is non-final. 
3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview on 

__ ; the restriction requirement and election have been incorporated into this action. 
4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims* 
5)1Zl Claim(s) 1-41 is/are pending in the application. 

5a) Of the above claim(s) __ is/are withdrawn from consideration. 
6)0 Claim(s) __ is/are allowed. 
7)0 Claim(s) __ is/are rejected. 
8)0 Claim(s) __ is/are objected to. 
9)1Zl Claim(s) 1-41 are subject to restriction and/or election requirement. 

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http:ilwww.usoto.gov/patents/init events/pph/index.isp or send an inquiry to PPHfeedback(wuspto.aov. 

Application Papers 
10)0 The specification is objected to by the Examiner. 
11 )0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

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

Priority under 35 U.S.C. § 119 
12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
Certified copies: 

a)O All b)O Some** c)O None of the: 

1.0 
2.0 
3.0 

Certified copies of the priority documents have been received. 
Certified copies of the priority documents have been received in Application No. __ . 
Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 

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

Attachment{s) 

1) 0 Notice of References Cited (PTO-892) 

2) 0 Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 
PTOL-326 (Rev. 11-13) Office Action Summary 

3) 0 Interview Summary (PTO-413) 

Paper No(s)/Mail Date. __ . 

4) 0 Other: __ . 

Part of Paper No./Mail Date 20140505 
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Application/Control Number: 13/085,083 

Art Unit: 2811 

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

provisions. 

DETAILED ACTION 

Election/Restrictions 

Page 2 

Restriction to one of the following inventions is required under 35 U.S.C. 121: 

I. Claims 39-41, drawn to a semiconductor device, classified in class 257, 

subclass 202. 

II. Claims 1-38, drawn to a method of making a semiconductor device, 

classified in class 438, subclass 100+. 

The inventions are distinct, each from the other because of the following reasons: 

Inventions I and II are related as process of making and product made. The 

inventions are distinct if either or both of the following can be shown: (1) that the 

process as claimed can be used to make other and materially different product or (2) 

that the product as claimed can be made by another and materially different process 

(MPEP § 806.05(f)). In the instant case unpatentability of the group I invention would 

not necessarily imply unpatentability of the group II invention, since the device of the 

group I invention could be made by processes materially different from those of group 11 

invention, for example, forming the dummy structure the device as claimed in device 

claim 39 without using the sacrificial material as required in method claim 1. 

Because these inventions are distinct for the reasons given above and have 

acquired a separate status in the art as shown by their different classification, restriction 

for examination purposes as indicated is proper. 
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Application/Control Number: 13/085,083 

Art Unit: 2811 

Page 3 

This application further contains claims directed to the following patentably distinct 

species as following: 

Embodiment 1 described in Fig.1-10 (comprising only memory cells). 

Embodiment 2 described in Fig.11-13 (compring NANO circuitry). 

Embodiment 3 described in Fig.14-17 (comprising cross-point memory cell). 

The species are independent or distinct because as disclosed the different 

species have mutually exclusive characteristics for each identified species. In addition, 

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

Applicant is required under 35 U.S.C. 121 to elect a single disclosed species, or 

a single grouping of patentably indistinct species, for prosecution on the merits to which 

the claims shall be restricted if no generic claim is finally held to be allowable. 

Applicant is advised that the reply to this requirement to be complete must 

include (i) an election of a species or a grouping of patentably indistinct species 

to be examined even though the requirement may be traversed (37 CFR 1.143) and 

(ii) identification of the claims encompassing the elected species or grouping of 

patentably indistinct species, including any claims subsequently added. An argument 

that a claim is allowable or that all claims are generic is considered nonresponsive 

unless accompanied by an election. 

The election may be made with or without traverse. To preserve a right to 

petition, the election must be made with traverse. If the reply does not distinctly and 

specifically point out supposed errors in the election of species requirement, the election 
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shall be treated as an election without traverse. Traversal must be presented at the time 

of election in order to be considered timely. Failure to timely traverse the requirement 

will result in the loss of right to petition under 37 CFR 1.144. If claims are added after 

the election, applicant must indicate which of these claims are readable on the elected 

species or grouping of patentably indistinct species. 

If claims are added after the election, applicant must indicate which of these 

claims are readable upon the elected invention. 

Should applicant traverse on the ground that the species, or groupings of 

patentably indistinct species from which election is required, are not patentably distinct, 

applicant should submit evidence or identify such evidence now of record showing them 

to be obvious variants or clearly admit on the record that this is the case. In either 

instance, if the examiner finds one of the species unpatentable over the prior art, the 

evidence or admission may be used in a rejection under 35 U.S.C. 103(a) of the other 

species. 

Upon the allowance of a generic claim, applicant will be entitled to consideration 

of claims to additional species which depend from or otherwise require all the limitations 

of an allowable generic claim as provided by 37 CFR 1.141. 

Applicant is advised that the reply to this requirement to be complete must 

include an election of the invention to be examined even though the requirement be 

traversed (37 CFR 1.143). 
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invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if one 

or more of the currently named inventors is no longer an inventor of at least one claim 

remaining in the application. Any amendment of inventorship must be accompanied by 

a petition under 37 CFR 1.48(b) and by the fee required under 37 CFR 1.17(i). 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Cuong Nguyen whose telephone number is (571) 272-

1661. The examiner can normally be reached on 8:00 am to 5:30 pm. If attempts to 

reach the examiner by telephone are unsuccessful, the examiner's supervisor Lynne 

Gurley who can be reached on (571) 272-1670. 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-irect.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). 

/Cuong Q Nguyen/ 

Primary Examiner, Art Unit 2811 
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Amendments to the Claims: 

1. (Original): A method of forming circuitry components, 

comprising: 

forming a stack of horizontally extending and vertically overlapping 

features, the stack comprising a primary portion and an end portion, at least 

some of the features extending farther in the horizontal direction in the end 

portion moving deeper into the stack in the end portion; 

forming operative structures vertically through the features in the 

primary portion and forming dummy structures vertically through the features 

in the end portion; and 

removing at least some sacrificial material that is elevationally 

between material of the features in the primary and end portions, wherein 

the dummy structures support material of the features from vertical 

movement in the end portion during said removing. 

2. (Original): The method of claim 1 wherein the operative and 

dummy structures comprise the same material. 

3. (Currently Amended): The method of claim 2 wherein the 

operative and dummy structres structures comprise a plurality of the same 

materials. 

4. (Original): The method of claim 3 wherein the same materials 

are arranged in the same lateral order relative one another in the operative 

and dummy structures. 

5. (Original): The method of claim 2 wherein the operative and 

dummy structures consist essentially of the same material. 
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6. (Original): The method of claim 1 wherein the features 

comprise plates. 

7. (Original): The method of claim 1 wherein the operative and 

dummy structures comprise programmable material. 

8. (Original): The method of claim 1 wherein the operative and 

dummy structures comprise semiconductive material. 

9. (Original): The method of claim 8 wherein the semiconductive 

material of the operative structures comprises interconnected channels of a 

plurality of vertically oriented transistors. 

1 0. (Original): The method of claim 9 wherein interconnected 

channels are of vertically oriented charge storage transistors. 

11. (Original): The method of claim 1 wherein the operative and 

dummy structures comprise conductive material. 
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12. (Original): A method of forming circuitry components, 

comprising: 

forming a stack of horizontally extending and vertically overlapping 

features, the stack comprising a primary portion and an end portion, at least 

some of the features extending farther in the horizontal direction in the end 

portion moving deeper into the stack in the end portion; 

forming operative structures vertically through the features in the 

primary portion and forming dummy structures vertically through the plates 

in the end portion; 

forming horizontally elongated openings through the structures to form 

horizontally elongated and vertically overlapping lines from material of the 

features, the lines individually extending from the primary portion into the 

end portion and individually laterally about sides of vertically extending 

portions of both the operative structures and the dummy structures; and 

removing at least some sacrificial material that is elevationally 

between the lines in the primary and end portions laterally between the 

openings. 

13. (Original): The method of claim 12 wherein the removing 

comprises etching of the sacrificial material selectively relative to material of 

the lines, the operative structures, and the dummy structures. 

14. (Original): The method of claim 12 wherein the operative and 

dummy structures comprise hollow cylinders. 

15. (Original): The method of claim 12 wherein the operative and 

dummy structures comprise laterally solid pillars. 

16. (Original): The method of claim 12 wherein the features 

comprise plates. 
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17. (Original): A method of forming circuitry components, 

comprising: 

forming a stack of horizontally extending and vertically overlapping 

features, the stack comprising a primary portion and an end portion, at least 

some of the features extending farther in the horizontal direction in the end 

portion moving deeper into the stack in the end portion; 

forming primary portion openings through the features in the primary 

portion and forming end portion openings through the features in the in the 

end portion; 

forming at least one of conductive material, sem iconductive material, 

and programmable material in the primary portion openings and the end 

portion openings and forming operative structures therewith within the 

primary portion openings and forming dummy structures therewith within the 

end portion openings; 

forming horizontally elongated openings through the features to form 

horizontally elongated and vertically overlapping lines from material of the 

features, the lines individually extending from the primary portion into the 

end portion and individually laterally about sides of both the operative 

structures and the dummy structures; and 

removing at least a portion of sacrificial material that is elevationally 

between the lines in the primary and end portions laterally between the 

horizontally elongated openings selectively relative to the lines, the 

operative structures, and the dummy structures. 

18. (Original): The method of claim 17 comprising forming the 

primary portion openings and the end portion openings at the same time. 

19. (Original): The method of claim 17 comprising forming the 

primary portion openings and the end portion openings at different times. 
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20. (Original): The method of claim 17 comprising forming at least 

some of the end portion openings horizontally overlap ends of individual 

ones of the features. 

21. (Original): The method of claim 17 comprising forming the 

primary portion openings and the end portion openings to have the same 

horizontal and vertical cross sections. 

22. (Original): The method of claim 17 comprising forming the 

primary portion openings and the end portion openings to have at least one 

of different horizontal cross sections or different vertical cross sections. 

23. (Original): The method of claim 17 wherein said at least one of 

conductive material, semiconductive material, and programmable material is 

deposited simultaneously into the primary portion openings and the end 

portion openings. 

24. (Original): The method of claim 17 wherein the features 

comprise plates. 
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25. (Original): A method of forming an array of memory cells, 

comprising: 

forming a stack of alternating dielectric material and sacrificial 

material, the stack comprising a primary portion and an end portion, the end 

portion having sacrificial material-comprising stairs; 

forming a plurality of first openings into the primary portion of the 

stack; 

forming a plurality of second openings into the end portion of the 

stack; 

simultaneously forming at least one of conductive material, 

semiconductive material, and programmable material in the first and second 

openings and forming operative structures therewith within the first openings 

in the primary portion and forming dummy structures therewith within the 

second openings in the end portion; 

forming horizontally elongated openings into the stack which extend 

from the primary portion into the end portion laterally between the material 

simultaneously formed to within the first and second openings; 

removing at least a portion of the sacrificial material that is laterally 

between the horizontally elongated openings selectively relative to the 

dielectric material to form void spaces elevationally between vertically 

spaced horizontal lines of the dielectric material; 

after the removing, forming conductive material into the horizontally 

elongated openings and the void spaces; 

removing at least a portion of the conductive material from the 

horizontally elongated openings to form vertically spaced horizontal 

conductive lines from the conductive material within the void spaces 

elevationally between the horizontal lines of dielectric material, the 

conductive lines collectively crossing a row of the operative and dummy 

structures at different respective elevations, individual ones of the memory 

cells comprising an intersection of an individual horizontal conductive line 

and an individual operative structure; and 
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forming a respective communicative contact to a stair extension of 

individual ones of the horizontal conductive lines in the end portion. 

26. (Withdrawn): The method of claim 25 wherein the memory 

cells comprise a portion of NANO architecture, the at least one formed 

material comprises semiconductive material, and the operative structures 

comprise interconnected channel regions of a NANO string. 

27. (Withdrawn): The method of claim 25 wherein the memory 

cells comprise cross-point memory cells and the at least one formed 

material comprises programmable material. 

28. (Original): The method of claim 25 comprising forming the first 

and second openings using the same masking step. 

29. (Original): The method of claim 25 comprising forming the first 

and second openings using different masking steps. 

30. (Original): The method of claim 25 wherein the sacrificial 

material is dielectric. 

31 . (Original): The method of claim 25 wherein the sacrificial 

material is at least one of semiconductive and conductive. 

32. (Original): The method of claim 25 wherein the features 

comprise plates. 
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33. (Withdrawn): A method of forming an array of cross-point 

memory cells, comprising: 

forming a stack of horizontally extending and vertically overlapping 

dielectric features, the stack comprising a primary portion and an end 

portion, at least some of the dielectric features extending farther in the 

horizontal direction in the end portion moving deeper into the stack in the 

end portion; 

forming openings through the dielectric features in the primary portion 

and in the end portion; 

lining the openings with first material; 

lining the first material-lined openings with programmable material; 

filling remaining volume of the first and programmable material-lined 

openings with conductive material; 

forming horizontally elongated trenches through the dielectric features 

to form horizontally elongated and vertically overlapping dielectric lines from 

dielectric material of the dielectric features, the dielectric lines individually 

extending from the primary portion into the end portion and individually 

laterally about sides of both the openings in the primary and end portions; 

removing at least some of sacrificial material that is elevationally 

between the dielectric lines in the primary and end portions laterally 

between the trenches selectively relative to the dielectric lines and the first 

material lining in the openings; 

after removing at least a portion of the sacrificial material, removing at 

least a portion of the first material that is elevationally between the dielectric 

lines to expose laterally outer sidewalls of the programmable material that is 

elevationally between the dielectric lines; and 

replacing at least a portion of the sacrificial material with conductor 

material that is in electrical connection with the laterally outers sidewalls of 

the programmable material and to comprise vertically spaced horizontal 

conductive lines; individual ones of the cross-point memory cells comprising 

crossing ones of the horizontal conductive lines in the primary portion and 
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conductive material in the openings in the primary portion having the 

programmable material there-between. 

Claims 34-38 (Canceled). 

39. (Withdrawn): A stack of horizontally extending and vertically 

overlapping features, the stack comprising: 

a primary portion and an end portion, at least some of the features 

extending farther in the horizontal direction in the end portion moving 

deeper into the stack in the end portion; 

operative structures extending vertically through the features in the 

primary portion; and 

dummy structures extending vertically through the features in the end 

portion. 

Claims 40 and 41 (Canceled). 
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REMARKS 

Claim 3 is amended. Claims 1-33 and 39 are in the application for 

consideration. 

The Examiner alleges claims 34-38, 40, and 41 are in the application. 

They are not. 

The Examiner has required restriction under 35 U.S.C. §121 between 

Claims 39-41 (Group I), drawn to a semiconductor device allegedly 

classified in class 257,subclass 202 and Claims 1-38 (Group II), drawn to a 

method of making a semiconductor device allegedly classified in class 438, 

subclass 100+. Additionally, the Examiner identifies patentably distinct 

species of an Embodiment 1, Embodiment 2, and Embodiment 3. The 

undersigned objects to the species as either not being inclusive of all of the 

subject matter of Applicant's claims and/or as being directed to subject 

matter not claimed by Applicant. As examples, the Examiner identifies 

Embodiment 1 as comprising "only" memory cells whereas Applicant never 

uses the word "only" in a claim. Further, none of claims 1-24 is limited to 

memory cells. 

Applicant hereby elects Group II, Embodiment 1. Claims 1-25 and 

28-32 are readable thereon or are generic to multiple of the Examiner's 

species that include the elected species. 

Examination on the merits is requested. 

Dated: July 1, 2014 

Ml22-4725 - M02.doc 

Respectfully submitted, 

By: /Mark S. Matkin/ 
Mark S. Matkin 
Reg. No. 32,268 

11 of 11 

IPR2025-00098 Page 00109



Electronic Acknowledgement Receipt 

EFSID: 19478643 

Application Number: 13085083 

International Application Number: 

Confirmation Number: 1403 

Stack Of Horizontally Extending And Vertically Overlapping Features, 
Title of Invention: Methods Of Forming Circuitry Components, And Methods Of Forming An 

Array Of Memory Cells 

First Named Inventor/Applicant Name: Sanh D. Tang 

Customer Number: 21567 

Filer: Mark S. Matkin/natale king 

Filer Authorized By: Mark S. Matkin 

Attorney Docket Number: Ml22-4725 

Receipt Date: 02-JUL-2014 

Filing Date: 12-APR-2011 

Time Stamp: 14:13:47 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

43858 

1 Amendment-7-2-2014.pdf yes 11 
8f4e31793ec583e 7961 b9413134cc0a29fdd 

7794 

IPR2025-00098 Page 00110



Multipart Description/PDF files in .zip description 

Document Description Start End 

Response to Election/ Restriction Filed 1 1 

Claims 2 10 

Applicant Arguments/Remarks Made in an Amendment 11 11 

Warnings: 

Information: 

Total Files Size (in bytes) 43858 

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. 

IPR2025-00098 Page 00111



PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date 

Substitute for Form PT0-875 13/085,083 04/12/2011 □ To be Mailed 

ENTITY: ~ LARGE 0 SMALL 0 MICRO 

APPLICATION AS FILED - PART I 

(Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

0 BASIC FEE N/A N/A N/A 
(37 CFR 1.16(a), (b), or (c)) 

□ SEARCH FEE N/A N/A N/A 
(37 CFR 1.16(k), (i), or (m)) 

□ EXAMINATION FEE 
(37 CFR 1.16(0), (p), or (q)) 

N/A N/A N/A 

TOTAL CLAIMS * 
(37 CFR 1.16(i)) minus 20 = X $ = 

INDEPENDENT CLAIMS * 
(37 CFR 1.16(h)) minus 3 = X $ = 

If the specification and drawings exceed 100 sheets 

□APPLICATION SIZE FEE 
of paper, the application size fee due is $310 ($155 
for small entity) for each additional 50 sheets or 

(37 CFR 1.16(s)) 
fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

□ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 

07/02/2014 REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE ($) 

f-- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR 
w 

Total (37 CFR ~ 1.16(i\\ • 34 Minus ** 34 = 0 X $80 = 0 
0 

Independent z * 6 Minus ***6 = 0 X $420 = 0 w (37 CFR 1.16(hll 

~ D Application Size Fee (37 CFR 1.16(s)) 
<( 

□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL ADD'L FEE 0 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE ($) 
AFTER PREVIOUSLY 

f--
AMENDMENT PAID FOR 

z Total (37 CFR * Minus ** = X $ = w 1.16(i)) 

~ Independent * Minus *** = X $ = 0 (37 CFR 1.16(h)) 

z D Application Size Fee (37 CFR 1.16(s)) w 
~ 
□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. SLIE 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /INEZ MCMILLIAN/ 
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the 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, 
preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

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

IPR2025-00098 Page 00112



UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

13/085,083 04/12/2011 

21567 7590 

Wells St. John P.S. 
601 West First Avenue 
Suite 1300 
Spokane, WA 99201-3828 

08/05/2014 

FIRST NAMED INVENTOR 

Sanh D. Tang 

UNITED STA TES 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. 

MI22-4725 1403 

EXAMINER 

NGUYEN, CUONG QUANG 

ART UNIT PAPER NUMBER 

2811 

MAIL DATE DELIVERY MODE 

08/05/2014 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. 

PTOL-90A (Rev. 04/07) 
IPR2025-00098 Page 00113



Office Action Summary 

Application No. 
13/085,083 

Examiner 
CUONG Q. NGUYEN 

Applicant(s) 
TANG ET AL. 

Art Unit 
2811 

AIA (First Inventor to File) 
Status 
No 

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

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

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 
1 )~ Responsive to communication(s) filed on 07-02-14. 

0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2a)O This action is FINAL. 2b)O This action is non-final. 
3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview on 

__ ; the restriction requirement and election have been incorporated into this action. 
4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims* 
5)~ Claim(s) 1-33 and 39 is/are pending in the application. 

5a) Of the above claim(s) 33 and 39 is/are withdrawn from consideration. 
6)~ Claim(s) 1-32 is/are allowed. 
7)0 Claim(s) __ is/are rejected. 
8)0 Claim(s) __ is/are objected to. 
9)0 Claim(s) __ are subject to restriction and/or election requirement. 

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http:ilwww.usoto.gov/patents/init events/pph/index.isp or send an inquiry to PPHfeedback(wuspto.aov. 

Application Papers 
10)0 The specification is objected to by the Examiner. 
11 )0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

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

Priority under 35 U.S.C. § 119 
12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
Certified copies: 

a)O All b)O Some** c)O None of the: 

1.0 
2.0 
3.0 

Certified copies of the priority documents have been received. 
Certified copies of the priority documents have been received in Application No. __ . 
Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 

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

Attachment{s) 

1) ~ Notice of References Cited (PTO-892) 

2) ~ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date 05-04-11. 

U.S. Patent and Trademark Office 
PTOL-326 (Rev. 11-13) Office Action Summary 

3) 0 Interview Summary (PTO-413) 

Paper No(s)/Mail Date. __ . 

4) 0 Other: __ . 

Part of Paper No./Mail Date 20140723 

IPR2025-00098 Page 00114



Application/Control Number: 13/085,083 

Art Unit: 2811 

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

provisions. 

DETAILED ACTION 

Election/Restriction 

Page 2 

1. Applicant's election of Group II and embodiment I, claims 1-25 and 28-32 is 

acknowledged. Because applicant did not distinctly and specifically point out the 

supposed errors in the restriction requirement, the election has been treated as an 

election without traverse (MPEP § 818.03(a)). 

Allowable Subject Matter 

2. Claims 1-25 and 28-32 are allowed. Non-elected claims 26-27 also allowed 

because these claims are depending on the allowed. The following is an examiner's 

statement of reasons for allowance: prior art fails to teach the following: "forming 

operative structures vertically through the features in the primary portion and forming 

dummy structures vertically through the features in the end portion; and removing at 

least some sacrificial material that is elevationally between material of the features in 

the primary and end portions, wherein the dummy structures support material of the 

features from vertical movement in the end portion during said removing" (claim 1 ), 

"forming operative structures vertically through the features in the primary portion and 

forming dummy structures vertically through the plates in the end portion; forming 

horizontally elongated openings through the structures to form horizontally elongated 

IPR2025-00098 Page 00115



Application/Control Number: 13/085,083 

Art Unit: 2811 

and vertically overlapping lines from material of the features, the lines individually 

Page 3 

extending from the primary portion into the end portion and individually laterally about 

sides of vertically extending portions of both the operative structures and the dummy 

structures; and removing at least some sacrificial material that is elevationally between 

the lines in the primary and end portions laterally between the openings" (claim 12), " 

forming horizontally elongated openings through the features to form horizontally 

elongated and vertically overlapping lines from material of the features, the lines 

individually extending from the primary portion into the end portion and individually 

laterally about sides of both the operative structures and the dummy structures; and 

removing at least a portion of sacrificial material that is elevationally between the lines in 

the primary and end portions laterally between the horizontally elongated openings 

selectively relative to the lines, the operative structures, and the dummy structures" 

(claim 17), and "after the removing, forming conductive material into the horizontally 

elongated openings and the void spaces; removing at least a portion of the conductive 

material from the horizontally elongated openings to form vertically spaced horizontal 

conductive lines from the conductive material within the void spaces elevationally 

between the horizontal lines of dielectric material, the conductive lines collectively 

crossing a row of the operative and dummy structures at different respective elevations, 

individual ones of the memory cells comprising an intersection of an individual 

horizontal conductive line and an individual operative structure; and forming a 

respective communicative contact to a stair extension of individual ones of the 

horizontal conductive lines in the end portion" (claim 25). 
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Application/Control Number: 13/085,083 

Art Unit: 2811 

Conclusion 

Page 4 

This application is in condition for allowance except for the following formal matters: 

Non-elected claims 33 and 39 should be canceled. 

Prosecution on the merits is closed in accordance with the practice under Ex 

parte Quayle, 25 USPQ 74, 453 O.G. 213, (Comm'r Pat. 1935). 

A shortened statutory period for reply to this action is set to expire TWO 

MONTHS from the mailing date of this letter. 

3. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Cuong Nguyen whose telephone number is (571) 272-

1661. The examiner can normally be reached on 8:00 am to 5:30 pm. If attempts to 

reach the examiner by telephone are unsuccessful, the examiner's supervisor, Lynne 

Gurley can be reached on (571) 272-1670. The fax phone number for the organization 

where this application or proceeding is assigned is 571-273-8300. 

4. 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. 
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Application/Control Number: 13/085,083 

Art Unit: 2811 

Page 5 

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). 

/Cuong Q Nguyen/ 

Primary Examiner, Art Unit 2811 

8/4/2014 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Application Serial No .................................................................... 13/085083 
Filing Date ............................................................................... April 12, 2011 
Confirmation No .................................................................................... 1403 
Inventor .................................................................................... San h D. Tang 
Assignee ................................................................... Micron Technology, Inc. 
Group Art Unit ....................................................................................... 2811 
Examiner .................................................................... Cuong Quang Nguyen 
Attorney's Docket No ................................................................... Ml22-4725 
Title: ................... Stack Of Horizontally Extending And Vertically Overlapping 
Features, Methods Of Forming Circuitry Components, And Methods Of 
Forming An Array Of Memory Cells 

To: 

From: 

RESPONSE TO AUGUST 5, 2014 QUAYLE ACTION 

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

Mark S. Matkin (Tel. 509-624-4276; Fax 509-838-3424) 
Wells St. John P.S. 
601 W. First Avenue, Suite 1300 
Spokane, WA 99201-3828 

AMENDMENTS 

Responsive to the Quayle Action dated August 5, 2014, Applicant 

amends and remarks as follows: 

Ml22-4725 - M03.doc 1 of 1 O 
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Amendments to the Specification: 

Amend the "Title" as follows: 

Stack Of Horizontally Extending /\nd Vertically 

Overlapping Features, Methods Of Forming Circuitry 

Components, /\nd Components And Methods Of 

Forming An Array Of Memory Cells 

Ml22-4725 - M03.doc 2 of 1 O 
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Amendments to the Claims: 

1. (Original): A method of forming circuitry components, 

comprising: 

forming a stack of horizontally extending and vertically overlapping 

features, the stack comprising a primary portion and an end portion, at least 

some of the features extending farther in the horizontal direction in the end 

portion moving deeper into the stack in the end portion; 

forming operative structures vertically through the features in the 

primary portion and forming dummy structures vertically through the features 

in the end portion; and 

removing at least some sacrificial material that is elevationally 

between material of the features in the primary and end portions, wherein 

the dummy structures support material of the features from vertical 

movement in the end portion during said removing. 

2. (Original): The method of claim 1 wherein the operative and 

dummy structures comprise the same material. 

3. (Previously Presented): The method of claim 2 wherein the 

operative and dummy structures comprise a plurality of the same materials. 

4. (Original): The method of claim 3 wherein the same materials 

are arranged in the same lateral order relative one another in the operative 

and dummy structures. 

5. (Original): The method of claim 2 wherein the operative and 

dummy structures consist essentially of the same material. 

6. (Original): The method of claim 1 wherein the features 

comprise plates. 

Ml22-4725 - M03.doc 3 of 1 O 
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7. (Original): The method of claim 1 wherein the operative and 

dummy structures comprise programmable material. 

8. (Original): The method of claim 1 wherein the operative and 

dummy structures comprise semiconductive material. 

9. (Original): The method of claim 8 wherein the semiconductive 

material of the operative structures comprises interconnected channels of a 

plurality of vertically oriented transistors. 

1 0. (Original): The method of claim 9 wherein interconnected 

channels are of vertically oriented charge storage transistors. 

11. (Original): The method of claim 1 wherein the operative and 

dummy structures comprise conductive material. 

Ml22-4725 - M03.doc 4 of 1 O 
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12. (Original): A method of forming circuitry components, 

comprising: 

forming a stack of horizontally extending and vertically overlapping 

features, the stack comprising a primary portion and an end portion, at least 

some of the features extending farther in the horizontal direction in the end 

portion moving deeper into the stack in the end portion; 

forming operative structures vertically through the features in the 

primary portion and forming dummy structures vertically through the plates 

in the end portion; 

forming horizontally elongated openings through the structures to form 

horizontally elongated and vertically overlapping lines from material of the 

features, the lines individually extending from the primary portion into the 

end portion and individually laterally about sides of vertically extending 

portions of both the operative structures and the dummy structures; and 

removing at least some sacrificial material that is elevationally 

between the lines in the primary and end portions laterally between the 

openings. 

13. (Original): The method of claim 12 wherein the removing 

comprises etching of the sacrificial material selectively relative to material of 

the lines, the operative structures, and the dummy structures. 

14. (Original): The method of claim 12 wherein the operative and 

dummy structures comprise hollow cylinders. 

15. (Original): The method of claim 12 wherein the operative and 

dummy structures comprise laterally solid pillars. 

16. (Original): The method of claim 12 wherein the features 

comprise plates. 

Ml22-4725 - M03.doc 5 of 1 O 
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17. (Original): A method of forming circuitry components, 

comprising: 

forming a stack of horizontally extending and vertically overlapping 

features, the stack comprising a primary portion and an end portion, at least 

some of the features extending farther in the horizontal direction in the end 

portion moving deeper into the stack in the end portion; 

forming primary portion openings through the features in the primary 

portion and forming end portion openings through the features in the in the 

end portion; 

forming at least one of conductive material, sem iconductive material, 

and programmable material in the primary portion openings and the end 

portion openings and forming operative structures therewith within the 

primary portion openings and forming dummy structures therewith within the 

end portion openings; 

forming horizontally elongated openings through the features to form 

horizontally elongated and vertically overlapping lines from material of the 

features, the lines individually extending from the primary portion into the 

end portion and individually laterally about sides of both the operative 

structures and the dummy structures; and 

removing at least a portion of sacrificial material that is elevationally 

between the lines in the primary and end portions laterally between the 

horizontally elongated openings selectively relative to the lines, the 

operative structures, and the dummy structures. 

18. (Original): The method of claim 17 comprising forming the 

primary portion openings and the end portion openings at the same time. 

19. (Original): The method of claim 17 comprising forming the 

primary portion openings and the end portion openings at different times. 

Ml22-4725 - M03.doc 6 of 1 O 
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20. (Original): The method of claim 17 comprising forming at least 

some of the end portion openings horizontally overlap ends of individual 

ones of the features. 

21. (Original): The method of claim 17 comprising forming the 

primary portion openings and the end portion openings to have the same 

horizontal and vertical cross sections. 

22. (Original): The method of claim 17 comprising forming the 

primary portion openings and the end portion openings to have at least one 

of different horizontal cross sections or different vertical cross sections. 

23. (Original): The method of claim 17 wherein said at least one of 

conductive material, semiconductive material, and programmable material is 

deposited simultaneously into the primary portion openings and the end 

portion openings. 

24. (Original): The method of claim 17 wherein the features 

comprise plates. 

Ml22-4725 - M03.doc 7 of 1 O 
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25. (Original): A method of forming an array of memory cells, 

comprising: 

forming a stack of alternating dielectric material and sacrificial 

material, the stack comprising a primary portion and an end portion, the end 

portion having sacrificial material-comprising stairs; 

forming a plurality of first openings into the primary portion of the 

stack; 

forming a plurality of second openings into the end portion of the 

stack; 

simultaneously forming at least one of conductive material, 

semiconductive material, and programmable material in the first and second 

openings and forming operative structures therewith within the first openings 

in the primary portion and forming dummy structures therewith within the 

second openings in the end portion; 

forming horizontally elongated openings into the stack which extend 

from the primary portion into the end portion laterally between the material 

simultaneously formed to within the first and second openings; 

removing at least a portion of the sacrificial material that is laterally 

between the horizontally elongated openings selectively relative to the 

dielectric material to form void spaces elevationally between vertically 

spaced horizontal lines of the dielectric material; 

after the removing, forming conductive material into the horizontally 

elongated openings and the void spaces; 

removing at least a portion of the conductive material from the 

horizontally elongated openings to form vertically spaced horizontal 

conductive lines from the conductive material within the void spaces 

elevationally between the horizontal lines of dielectric material, the 

conductive lines collectively crossing a row of the operative and dummy 

structures at different respective elevations, individual ones of the memory 

cells comprising an intersection of an individual horizontal conductive line 

and an individual operative structure; and 
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forming a respective communicative contact to a stair extension of 

individual ones of the horizontal conductive lines in the end portion. 

26. (Original): The method of claim 25 wherein the memory cells 

comprise a portion of NANO architecture, the at least one formed material 

comprises semiconductive material, and the operative structures comprise 

interconnected channel regions of a NANO string. 

27. (Original): The method of claim 25 wherein the memory cells 

comprise cross-point memory cells and the at least one formed material 

comprises programmable material. 

28. (Original): The method of claim 25 comprising forming the first 

and second openings using the same masking step. 

29. (Original): The method of claim 25 comprising forming the first 

and second openings using different masking steps. 

30. (Original): The method of claim 25 wherein the sacrificial 

material is dielectric. 

31 . (Original): The method of claim 25 wherein the sacrificial 

material is at least one of semiconductive and conductive. 

32. (Original): The method of claim 25 wherein the features 

comprise plates. 

Claims 33-41 (Canceled). 
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REMARKS 

Claims 33 and 39 are canceled. Claims 1-32 are in the application for 

consideration. 

The Title is amended to conform to the presently pending claims. 

A Notice Of Allowance is requested. 

Dated: September 15, 2015 

Ml22-4725 - M03.doc 

Respectfully submitted, 

By: /Mark S. Matkin/ 
Mark S. Matkin 
Reg. No. 32,268 
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IN UNITED STATES PATENT AND TRADEMARK OFFICE 

Patent No.: 8,945,996 Docket No: MI22-4 725 

Issue Date: February 3, 2015 Patentee: Sanh D. Tang et al. 

OPAP Title: METHODS OF FORMING CIRCUITRY COMPONENTS AND METHODS OF 

-11.-,;. FORMING AN ARRAY OF MEMORY CELLS 

fEB l ~ 2015: 
. ~~~ 

1 
$¢ REQUEST FOR CERTIFICATE OF CORRECTION 

~ If fRAb0,\t-~ 
•• ·

1

.• Commissioner for Patents 
': P.O. Box 1450 

Alexandria, VA 22313-1450 
A TIN: Certificate of Correction Branch 

It is requested that a Certificate of Correction be issued correcting printing errors appearing in 

the above-identified United States patent. Two copies of the text of the Certificate in the 

suggested form are enclosed. 

Pursuant to 1.20(a), the examiner is authorized to charge the Certificate of 

Correction fee of $100.00 to the Deposit Account No. 13-3092. 

Issuance of the Certificate of Correction would neither expand nor contract the scope of 

the claims as properly allowed, and re-examination is not required. 

Date: February 18. 2015 

,. 

Respectfully submitted, 

Customer Number: 26809 

~?·-. 
~ ;,;,-­~-- - -

By:------------­
Steven P. Arnold 
Reg. No. 33,354 

CERTIFICATE UNDER 37 CFR § 1.8: The undersigned hereby certifies that this correspondence is being deposited with the 
United States Postal Service with sufficient postage as first class mail, in an envelope addressed to: Commissioner for Patents, 
P.O. Box 1450 Alexandria, VA 22313-1450, on this ,lli day of February 2015 

Julie Bergemann 

Name 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of infonnation unless it displays a valid 0MB control number. 

{Also Fonn PTO-I050) 

PATENT NO 

DATED 

INVENTOR(S) 

UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

8,945,996 

February 3, 2015 

: Sanh D. Tang et al. 

Page 1 of 1 

It is certified that errors appear in the above-identified patent and that said Letters Patent is 

hereby corrected as shown below: 

In column 12, line 25, in Claim 17, delete "in the in the" and insert - - in the - -, therefor. 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 
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CERTIFICATE OF CORRECTION 
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February 3, 2015 

: Sanh D. Tang et al. 

Page 1 of 1 

it is certified that errors appear in the above-identified patent and that said Letters Patent 

is hereby corrected as shown below: 

In column 12, line 25, in Claim 17, delete "in the in the" and insert - - in the - -, therefor. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: Sanh D'. Tang et al. 

Patent No.: 8,945,996 

Issue Date: February 3, 2015 

Examiner: CUONG QUANG NGUYEN 

Group Art Unit: 2811 

Docket No: MI22-4725 

c/¥-

j 
1 

_Title: METHODS OF FORMING CIRCUITRY COMPONENTS AND METHODS OF FORMING AN 

,..,.,. ARRAY OF MEMORY CELLS 

Commissioner for Patents 
Office of Patent Publication 
ATTN: Certificate of Correction Branch 

We are transmitting herewith the attached: 

X Authorization to charge the Certificate of Correction fee of $100.00 to the Deposit Account No. 13-3092. 
X Request for Certificate of Correction. 
X Certificate of Correction Form - PTO-1050 (in duplicate) 
X A return postcard. 

Please charge any additional fees or credit overpayment to Deposit Account No. 13-3092. 

Customer Number: 26809 

Date: February 18, 2015 

Respectfully submitted, • n ~ 

. ~ i ~ r ,_,_i~-~;/ 

~ "-. 
By:-----------­

Steven P. Arnold 
Reg. No. 33,354 

CERTIFICATE UNDER 37 CFR 1.8: The undersigned hereby certifies that this correspondence is being deposited with the United States Postal 
Service with sufficient postage as first class mail, in an envelope addressed to: Commissioner of Patents and Trademarks, P.O. Box 1450, 
Alexandria VA 22313-1450, on this~ day of February 2015. 

Julie Bergemann 

Name 
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PATENT NO. 

APPLICATION NO. 
DATED 
INVENTOR(S) 

UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

: 8,945,996 B2 

: 13/085083 
: February 3, 2015 
: Sanh D. Tang et al. 

Page 1 of 1 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below: 

In the Claims 

In column 12, line 25, in Claim 17, delete "in the in the" and insert -- in the--, therefor. 

Signed and Sealed this 
Fifth Day of May, 2015 

Michelle K. Lee 
Director of the United States Patent and Trademark Office 
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