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SELF-SELECTING MEMORY ARRAY WITH HORIZONTAL ACCESS LINES 

CROSS REFERENCE 

[0001] The present Application for Patent claims priority to U.S. Patent Application No. 

15/925,536 by Fratin et al., entitled “SELF-SELECTING MEMORY ARRAY WITH 

HORIZONTAL ACCESS LINES,” filed March 18, 2019, which is assigned to the assignee 

hereof, and which is expressly incorporated by reference in its entirety herein. 

BACKGROUND 

[0002] The following relates generally to forming a memory array and more specifically to 

self-selecting memory array with horizontal access lines. 

[0003] Memory devices are widely used to store information in various electronic devices 

such as computers, wireless communication devices, cameras, digital displays, and the like. 

Information is stored by programing different states of a memory device. For example, binary 

devices have two states, often denoted by a logic “1” or a logic “0.” In other systems, more than 

two states may be stored. To access the stored information, a component of the electronic device 

may read, or sense, the stored state in the memory device. To store information, a component of 

the electronic device may write, or program, the state in the memory device. 

[0004] Various types of memory devices exist, including magnetic hard disks, random access 

memory (RAM), read only memory (ROM), dynamic RAM (DRAM), synchronous dynamic 

RAM (SDRAM), ferroelectric RAM (FeRAM), magnetic RAM (MRAM), resistive RAM 

(RRAM), flash memory, phase change memory (PCM), and others. Memory devices may be 

volatile or non-volatile. Non-volatile memory, e.g., FeRAM, may maintain their stored logic 

state for extended periods of time even in the absence of an external power source. Volatile 

memory devices, e.g., DRAM, may lose their stored state over time unless they are periodically 

refreshed by an external power source. FeRAM may use similar device architectures as volatile 

memory but may have non-volatile properties due to the use of a ferroelectric capacitor as a 

storage device. FeRAM devices may thus have improved performance compared to other non-

volatile and volatile memory devices. 
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[0005] Improving memory devices, generally, may include increasing memory cell density, 

increasing read/write speeds, increasing reliability, increasing data retention, reducing power 

consumption, or reducing manufacturing costs, among other metrics. Access operations may 

result in a voltage transfer between adjacent selected and unselected memory cells due to bit 

lines being coupled with multiple word lines. Such a migration may result in reduced reliability 

relating to subsequent reading of the memory cell, and in some instances may result in data loss. 

BRIEF DESCRIPTION OF THE DRAWINGS  

[0006] FIG. 1 illustrates an example of a memory array that supports self-selecting memory 

with horizontal access lines in accordance with examples of the present disclosure. 

[0007] FIGs. 2A and 2B illustrate an example self-selecting memory array that includes 

horizontal access lines in accordance with examples of the present disclosure 

[0008] FIGs. 3 through 6 illustrate example self-selecting memory arrays that include 

horizontal access lines in accordance with examples of the present disclosure.  

[0009] FIGs. 7A through 7E illustrate an example method of forming a self-selecting 

memory array that includes horizontal access lines in accordance with examples of the present 

disclosure.  

[0010] FIGs. 8A through 8E illustrate an example method of forming a self-selecting 

memory array that includes horizontal access lines in accordance with examples of the present 

disclosure.  

[0011] FIG. 9 illustrates a block diagram of a system including a memory array that supports 

self-selecting memory array with horizontal access lines in accordance with examples of the 

present disclosure. 

[0012] FIGs. 10 through 13 illustrate methods of forming self-selecting memory array with 

horizontal access lines in accordance with examples of the present disclosure. 

 

DETAILED DESCRIPTION 

[0013] Selected and unselected memory cells may be susceptible to a voltage transfer 

between the cell groups. Accordingly, access operations may cause the unwanted voltage 

transfer, which may result in reduced reliability when reading the stored logic state of the 

memory cell. In some examples, the voltage transfer may result complete or partial data loss of 
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one or more memory cells. Thus, an architecture that prevents, or minimizes, a voltage transfer 

between adjacent selected and unselected cells may allow for increased reliability during an 

access operation (e.g., a read operation), and may prevent data loss of the memory cell. 

[0014] In a first example, a memory array may include a plurality of first and second access 

lines extending in different directions. The access lines may intersect, resulting in a three-

dimensional memory array that includes a plurality of memory cells. The memory cells may be 

located at (e.g., directly at, next to) each intersection (e.g., at an intersection of a first access line 

and a second access line), and may each include a self-selecting material in some cases. For 

example, a first memory cell may exist at or next to the intersection of a first access line of the 

first plurality of access lines and a first access line of the second plurality of access lines. And a 

second memory cell may exist at the intersection of the first access line and a second access line 

of the second plurality of access lines. As described above, each of the memory cells may 

include a self-selecting memory. Stated alternatively, the self-selecting memory of each memory 

cell may be in contact with each access line at the intersection of the lines (e.g., an intersection of 

a first access line and a second access line), and may possess certain resistive properties that 

affect access operations (e.g., reading from and writing to) relating to each memory cell.  

[0015] In some examples, a dielectric material may separate at least a first memory cell of a 

first plurality of memory cells and a second memory cell of a second plurality of memory cells in 

at least one direction (e.g., a horizontal direction). By including a dielectric material between the 

memory cells, each memory cell may be in contact with one first access line and one second 

access line. Stated alternatively, exactly one memory cell may be selected by activating a single 

word line (e.g., a second access line) and a single digit line (e.g., first access line). Accordingly, 

the presence of the dielectric material may isolate different memory cells (e.g., included as part 

of different pluralities of memory cells) that would otherwise be in communication via a shared 

access line.  

[0016] In other examples, a memory array may be formed. The memory array may be 

formed by first forming a three-dimensional stack of materials, which may include a first, 

second, and third dielectric material. The dielectric materials may be formed (e.g., layered) such 

that the first dielectric material is located on a first side (e.g., the top) of the stack and the third 

dielectric material is located on a second side (e.g., the bottom) of the stack. A first material 
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removal process may then occur, resulting in a plurality of lines etched through at least the first 

and second dielectric materials in a first direction (e.g., in an “Y” direction). Subsequently, a 

second material removal process may occur, resulting in plurality of lines etched through the first 

dielectric material in a second direction (e.g., a “Z” direction that goes in and out of the depicted 

page, such as FIG. 7C). This may result in orthogonal lines (e.g., channels) etched in to the stack.  

[0017] In some examples, access lines (e.g., first access lines and second access lines as 

described above) may be formed within the orthogonal lines. For example, a first plurality of 

access lines may be formed that are in contact with remaining portions of the first dielectric 

material. A self-selecting material may be deposited, after the formation of the first plurality of 

access lines, to form a plurality of memory cells. Subsequently, a plurality of second access lines 

may be formed that are in contact with the self-selecting memory. Similar to the architecture 

described above, forming a memory array in such a manner may result in one memory cell 

located at the intersection of a single word line (e.g., a second access line) and a single digit line 

(e.g., a first access line). Accordingly, the presence of the dielectric material may isolate other, 

distinct memory cells (e.g., included as part of different groups or pluralities of memory cells) 

that would otherwise be in communication via a shared access line.  

[0018] Further features of the disclosure broadly introduced above are described below in the 

context of memory arrays that support self-selecting memory with horizontal access lines. These 

and other features of the disclosure are further-illustrated by and described with reference to 

apparatus diagrams, system diagrams, method-of-formation diagrams, and flowcharts that relate 

to self-selecting memory with horizontal access lines.  

[0019] FIG. 1 illustrates an example memory array 100 that supports self-selecting memory 

with horizontal access lines in accordance with examples of the present disclosure. Memory 

array 100 may also be referred to as a memory device, or an electronic memory apparatus. 

Memory array 100 includes memory cells 105 that are programmable to store different states. In 

some examples, the memory cells 105 may be self-selecting memory cells. Each memory cell 

105 may be programmable to store two states, denoted as a logic 0 and a logic 1. In some cases, 

memory cell 105 may be configured to store more than two logic states.  

[0020] A memory cell 105 may include a material, which may be referred to as a memory 

element, memory storage element, or a self-selecting memory storage element that has a variable 
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and configurable electrical resistance (e.g., a variable and configurable threshold voltage) that is 

representative of the logic states. For example, a material with a crystalline or an amorphous 

atomic configuration may have different electrical resistances. A crystalline state may have a low 

electrical resistance and may, in some cases, be referred to as the “set” state. An amorphous state 

may have a high electrical resistance and may be referred to as the “reset” state. A voltage 

applied to the memory cell 105 may thus result in different currents depending on whether the 

material is in a crystalline or an amorphous state, and the magnitude of the resulting current may 

be used to determine the logic state stored by memory cell 105.  

[0021]  In some cases, different internal states may be associated with a threshold voltage—

that is, current flows after the threshold voltage is exceed. For example, self-selecting memory 

may enhance differences in a threshold voltage of the memory cell between different 

programmed states. Thus, if the applied voltage is less than the threshold voltage, no current may 

flow if the memory element is in the amorphous (e.g., reset) state; if the memory element is in 

the crystalline (e.g., set) state, it may have a different threshold voltage and, thus, a current may 

flow in response to the applied voltage. In some examples, the memory element in the set state 

(e.g., having a low threshold voltage) may not be in a crystalline state, but rather may be in an 

amorphous state. 

[0022] To program a memory cell 105 with a self-selecting memory element, programming 

pulses of different polarities may be applied to the memory cell 105. For example, to program a 

logic “1” state, a first polarity may be applied and to program a logic “0” state, a second polarity 

may be applied. The first polarity and the second polarity may be opposite polarities. To read a 

memory cell 105 with a self-selecting memory storage element, a voltage may be applied across 

memory cell 105 and the resulting current or the threshold voltage at which current begins to 

flow may be representative of a logic “1” or a logic “0” state. The crowding of charges, ions, 

and/or elements at one or another end of the memory storage element may affect the conduction 

properties and thus the threshold voltage. In some examples, a threshold voltage of a cell may 

depend on a polarity used to program the cell. For example, a self-selecting memory cell 

programmed with one polarity may have certain resistive properties and thus one threshold 

voltage. And that self-selecting memory cell may be programmed with a different polarity that 

may result in different resistive properties of the cell and thus a different threshold voltage. Thus, 
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when a self-selecting memory cell is programmed, elements within the cell may separate, 

causing ion migration. Ions may migrate towards a particular electrode, depending on the given 

cell’s polarity. For example, in a self-selecting memory cell, some ions may migrate towards the 

negative electrode. The memory cell may then be read by applying a voltage across the cell to 

sense which electrode ions have migrated towards. 

[0023] In other cases, the memory cell 105 may have a combination of crystalline and 

amorphous areas that may result in intermediate resistances, which may correspond to different 

logic states (i.e., states other than logic 1 or logic 0) and may allow memory cells 105 to store 

more than two different logic states. As discussed below, the logic state of a memory cell 105 

may be set by heating, including melting, the memory element.  

[0024] Memory array 100 may be a three-dimensional (3D) memory array, where two-

dimensional (2D) memory arrays are formed on top of one another. This may increase the 

number of memory cells that may be formed on a single die or substrate as compared with 2D 

arrays, which in turn may reduce production costs or increase the performance of the memory 

array, or both. According to the example depicted in FIG. 1, the memory array 100 may include 

two decks of memory cells 105 and may thus be considered a three-dimensional memory array; 

however, the number of decks is not limited to two. Each deck may be aligned or positioned so 

that memory cells 105 may be approximately aligned with one another across each deck, forming 

a memory cell stack 145. Alternatively, for example, memory array 100 may include two decks 

of memory cells 105 in which the pitch of the first deck may be different than the pitch of the 

second deck. The pitch of the first deck, for example, may be smaller than the pitch of the second 

deck.  

[0025] According to the example, of FIG. 1, each row of memory cells 105 may be 

connected to an access line 110, and each column of memory cells 105 may be connected to a bit 

line 115. Access lines 110 may also be known as word lines 110, and bit lines 115 may also be 

known as digit lines 115. Word lines 110, bit lines 115, and digit lines 115 may each be referred 

to as access lines. References to word lines and bit lines, or their analogues, are interchangeable 

without loss of understanding or operation. Word lines 110 and bit lines 115 may be substantially 

perpendicular to one another to create memory array 100. As shown in FIG. 1, the two memory 

cells 105 in a memory cell stack 145 may share a common conductive line such as a digit line 



Micron Ref. No. 2017-0518.00/SG 
7 

Attorney Docket No. P192.WO.SG (88231.2149) 

115. That is, a digit line 115 may be in electronic communication with the bottom electrode of 

the upper memory cell 105 and the top electrode of the lower memory cell 105. In some cases, 

(not shown) each array may have its own access lines; e.g., each array may have word lines and 

digit lines that are not in commons with access lines coupled to different arrays. Other 

configurations may be possible; for example, a third layer may share a word line 110 with a 

lower layer.  

[0026] In some examples, each word line 110 may be in communication with a plurality of 

memory cells 105. For example, a first plurality of memory cells 105 may be in contact with a 

first access line of a plurality of second access lines 110 (e.g., word lines 110), and a second 

plurality of memory cells 105 may be in contact with a second access line of a plurality of 

second access lines 110 (e.g., word lines 110). Each memory cell 105 may be further coupled 

(e.g., in contact with) a first access line 115 (e.g., a digit line) and separated by a dielectric 

material. Thus, in some examples, the first plurality of memory cells 105 and the second plurality 

of memory cells 105 may be positioned between the first access line of the plurality of second 

access lines 110 (e.g., word line 110) and the second access line of the plurality of second access 

line 110 (e.g., word line 110). Accordingly, the presence of dielectric material may ensure that 

each memory cell 105 is in contact with exactly one word line 110 and one bit line 115 such that 

different memory cells (e.g., of different memory cell groups) may be active and unselected at a 

same time.  

[0027] In general, one memory cell 105 may be located at the intersection of two conductive 

lines such as a word line 110 and a bit line 115. This intersection may be referred to as a memory 

cell’s address. A target memory cell 105 may be a memory cell 105 located at the intersection of 

an energized word line 110 and bit line 115; that is, a word line 110 and bit line 115 may be 

energized in order to read or write a memory cell 105 at their intersection. Other memory cells 

105 that are in electronic communication with (e.g., connected to) the same word line 110 or bit 

line 115 may be referred to as untargeted memory cells 105.  

[0028] As discussed above, electrodes may be coupled to a memory cell 105 and a word line 

110 or a bit line 115. The term electrode may refer to an electrical conductor, and in some cases, 

may be employed as an electrical contact to a memory cell 105. An electrode may include a 
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trace, wire, conductive line, conductive layer, or the like that provides a conductive path between 

elements or components of memory array 100.  

[0029] Operations such as reading and writing may be performed on memory cells 105 by 

activating or selecting a word line 110 and bit line 115, which may include applying a voltage or 

a current to the respective line. Additionally, read and write operations may be performed on 

both the first memory deck and second memory deck by activating a word line 110 or a bit line 

115. Word lines 110 and bit lines 115 may be made of conductive materials, such as metals (e.g., 

copper (Cu), aluminum (Al), gold (Au), tungsten (W), titanium (Ti), etc.), metal alloys, carbon, 

conductively-doped semiconductors, or other conductive materials, alloys, or compounds. 

Accessing memory cells 105 may be controlled through a row decoder 120 and a column 

decoder 130. For example, a row decoder 120 may receive a row address from the memory 

controller 140 and activate the appropriate word line 110 based on the received row address. 

Similarly, a column decoder 130 may receive a column address from the memory controller 140 

and activate the appropriate bit line 115. Thus, by activating a word line 110 and a bit line 115, a 

memory cell 105 may be accessed.  

[0030] Upon accessing, a memory cell 105 may be read, or sensed, by sense component 125 

to determine the stored state of the memory cell 105. Additionally, sense component 125 may 

determine the stored state of a memory cell 105. Sense component 125 may include various 

transistors or amplifiers in order to detect and amplify a difference in the signals, which may be 

referred to as latching. The detected logic state of memory cell 105 may then be output through 

column decoder 130 as input/output 135. In some cases, sense component 125 may be a part of 

column decoder 130 or row decoder 120. Or, sense component 125 may be connected to or in 

electronic communication with column decoder 130 or row decoder 120.  

[0031] A memory cell 105 may be set, or written, by similarly activating the relevant word 

line 110 and bit line 115—i.e., a logic value may be stored in the memory cell 105. Column 

decoder 130 or row decoder 120 may accept data, for example input/output 135, to be written to 

the memory cells 105. Additionally, a first memory deck and a second memory deck may be 

individually written by activating the relevant word line 110 and bit line 115. 

[0032] In some memory architectures, accessing the memory cell 105 may degrade or 

destroy the stored logic state and re-write or refresh operations may be performed to return the 
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original logic state to memory cell 105. In DRAM, for example, the logic-storing capacitor may 

be partially or completely discharged during a sense operation, corrupting the stored logic state. 

So the logic state may be re-written after a sense operation. Additionally, activating a single 

word line 110 may result in the discharge of all memory cells in the row; thus, all memory cells 

105 in the row may need to be re-written. But in non-volatile memory, such as PCM and/or a 

self-selecting memory accessing the memory cell 105 may not destroy the logic state and, thus, 

the memory cell 105 may not require re-writing after accessing.  

[0033] Some memory architectures, including DRAM, may lose their stored state over time 

unless they are periodically refreshed by an external power source. For example, a charged 

capacitor may become discharged over time through leakage currents, resulting in the loss of the 

stored information. The refresh rate of these so-called volatile memory devices may be relatively 

high, e.g., tens of refresh operations per second for DRAM, which may result in significant 

power consumption. With increasingly larger memory arrays, increased power consumption may 

inhibit the deployment or operation of memory arrays (e.g., power supplies, heat generation, 

material limits, etc.), especially for mobile devices that rely on a finite power source, such as a 

battery. As discussed below, non-volatile PCM and/or self-selecting memory cells may have 

beneficial properties that may result in improved performance relative to other memory 

architectures. For example, PCM and/or self-selecting memory may offer comparable read/write 

speeds as DRAM but may be non-volatile and allow for increased cell density.  

[0034] The memory controller 140 may control the operation (read, write, re-write, refresh, 

discharge, etc.) of memory cells 105 through the various components, for example, row decoder 

120, column decoder 130, and sense component 125. In some cases, one or more of the row 

decoder 120, column decoder 130, and sense component 125 may be co-located with the 

memory controller 140. Memory controller 140 may generate row and column address signals in 

order to activate the desired word line 110 and bit line 115. Memory controller 140 may also 

generate and control various voltages or currents used during the operation of memory array 100. 

For example, it may apply discharge voltages to a word line 110 or bit line 115 after accessing 

one or more memory cells 105.  

[0035] In general, the amplitude, polarity, shape, or duration of an applied voltage or current 

discussed herein may be adjusted or varied and may be different for the various operations 
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discussed in operating memory array 100. Furthermore, one or multiple memory cells 105 within 

memory array 100 may be accessed simultaneously; for example, multiple or all cells of memory 

array 100 may be accessed simultaneously during a reset operation in which all memory cells 

105, or a group of memory cells 105, are set to a logic state. 

[0036] FIG. 2A illustrates an example of a self-selecting memory structure 200-a that 

includes horizontal bit lines in accordance with examples of the present disclosure. The memory 

structure 200-a may include a three-dimensional memory array that includes first access lines 

extending in a first direction and second access lines extending in a second, different direction. 

Thus the access lines may form a three-dimensional structure (e.g., a grid) that includes a 

memory cell at the intersection of access lines (e.g., the intersection of a first access line 205 and 

a second access line 210). In some examples, each memory cell may include a self-selecting 

material 215.  

[0037] Self-selecting memory structure 200-a may include first access lines (e.g., first access 

line 205) and second access lines (e.g., second access line 210). As shown in FIG. 2A, the first 

access lines may extend in a first (e.g., a horizontal) direction and thus may be referred to as 

horizontal first access lines. Also shown in FIG. 2A, the second access lines may extend in a 

second (e.g., a vertical) direction and thus may be referred to as vertical access lines.  

[0038] The memory structure 200-a may also include self-selecting memory 215, which may 

be or be included in each of the memory cells as described with reference to FIG. 2B. 

Additionally or alternatively, the memory structure 200-a may include first dielectric material 

220, second dielectric material 230, third dielectric material (e.g., third dielectric material 235-a, 

third dielectric material 235-b), and fourth dielectric material 240. In other examples, memory 

structure 200-a may also include additional access lines, such as first access line 205-a and 

second access line 210-a. In other examples, the first access lines may be referred to as bit lines 

and the second access lines may be referred to as word lines. In further examples, the second 

dielectric material 230 may be referred to as a protective dielectric material 230, and the fourth 

dielectric material 240 may be referred to as an insulating dielectric material 240.  

[0039] In some examples, the memory structure 200-a may include a plurality first access 

lines (e.g., access lines 205 and 205-a), and a plurality of second access lines (e.g., access lines 

210 and 210-a). The first access lines and the second access lines may extend in different 
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directions (e.g., orthogonal directions, other non-parallel directions). For example, as described 

above, first access line 205 may be referred to as horizontal access lines 205 and may extend in a 

horizontal direction with reference to the structure shown in FIG. 2A, and the second access lines 

210 may be referred to as vertical access lines 210 and may extend in a vertical direction. For 

example, the first access lines 205 may extend in a “Z” direction, and the second access lines 210 

may extend in a “Y” direction. Thus, as depicted in FIG. 2A, the plurality of first access lines 

may extend in a first direction (e.g., a “Z” direction that goes in and out of the depicted page), 

and the second plurality of access lines may extend in a second direction (e.g., a “Y” direction) 

that is different from (e.g., orthogonal to) the first direction. Accordingly, memory structure 200-

a may be a three-dimensional memory array with a first plurality of access lines and a second 

plurality of access lines forming a grid-like structure.  

[0040] For example, access line 210 may be referred to as a first vertical access line 210 

(e.g., of a plurality of vertical access lines). The first vertical access line 210 may include a first 

side and a second side opposite the first side. Additionally or alternatively, second access line 

210-a may be referred to as a second vertical access line 210-a. The second vertical access line 

210-a may include a first side and a second side opposite the first side. In some examples, the 

first side of the first vertical access line 210 may be opposite the second side of the second 

vertical access line 210-a.  

[0041] In other examples, access line 205 may be referred to as a first horizontal access line 

205 (e.g., of a plurality of horizontal access lines), and may be coupled with dielectric material 

(e.g., first dielectric material 220) and a first memory cell 225. Additionally or alternatively, 

access line 205-a may be referred to as a second horizontal access line 205-a, and may be 

coupled with dielectric material (e.g., first dielectric material 220) and a second memory cell 

225-a. In some examples, the first horizontal access line 205 may be in communication with the 

first vertical access line 210, and the second horizontal access line 205-a may be in 

communication with the second vertical access line 210-a. 

[0042] The first plurality of access lines (e.g., first access line 205) and the second plurality 

of access lines (e.g., access line 210) may be in contact with self-selecting memory 215. As 

described below with reference to FIG. 2B, each of the plurality of memory cells formed within 

memory structure 200-a may include self-selecting memory 215. Thus, the self-selecting 
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memory 215 (e.g., each memory cell) may be located next to the first plurality of access lines 

and the second plurality of access lines. Stated alternatively, the self-selecting memory 215 may 

extend in a first direction (e.g., a “Y” direction) and border each of the plurality of second access 

lines on at least one side. By bordering each of the plurality of access lines, the self-selecting 

memory 215 may be referred to as being continuous. For example, a first portion of the self-

selecting memory 215 may be continuous along a first plurality of memory cells coupled with a 

first side of a first vertical access line (e.g., second access line 210), and a second portion of the 

self-selecting memory may be continuous along a second plurality of memory cells coupled with 

a first side of a second vertical access line (e.g., second access line 210-a).  

[0043] The self-selecting memory 215 may, in some examples, be located at each 

intersection of the first plurality of access lines and the second plurality of access lines as well as 

at other locations between these intersections. At least one memory cell (e.g., memory cell 225) 

may be located at the intersection of first access line 205 and second access line 210. Stated 

another way, access line 210 may be referred to as a first access line of the plurality of second 

access lines, and access line 210-a may be referred to as a second access line of the plurality of 

second access lines. A first plurality of memory cells may be in contact with second access line 

210 (e.g., a first access line of the plurality of second access lines), and a second plurality of 

memory cells may be in contact with second access line 210-a (e.g., a second access line of the 

plurality of second access lines). As described below, a first dielectric material 220 may be 

positioned between the first plurality of memory cells and the second plurality of memory cells.  

[0044] In some examples, access line 210 may be referred to as a first access line of the 

plurality of second access lines and access line 210-a may be referred to as a second access line 

of the plurality of second access lines. In some examples, the plurality of second access lines 

may be shunted in at least one direction. In other examples, access line 205 may be referred to as 

a first access line of the plurality of first access lines and access line 205-a may be referred to as 

a second access line of the plurality of first access lines. As shown in FIG. 2A, the first access 

lines 205 and 205-a may be separated by a first dielectric material 220. By separating the first 

access lines 205 and 205-a by the dielectric material 220, memory cells located at the 

intersection of second access line 210 and a first access line 205 (e.g., memory cell 225), and the 

intersection of second access line 210-a and a first access line 205-a (e.g., memory cell 225-a) 
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may be individually accessed. Stated another way, the presence of dielectric material 220 ensures 

that access lines 210 may be in communication with access line 205, but not access line 205-a. 

Thus, one memory cell may be activated at a time. But for dielectric material 220, a single access 

line may extend from second access line 210 to second access line 210-a, resulting in multiple 

memory cells being activated at any one time.  

[0045] As described above, memory cells (e.g., memory cells 225) may be accessed by 

activating a relevant word line and bit line. Thus, each of the memory cells may be accessed by 

activating one of the plurality of first access lines and one of the plurality of second access lines. 

For example, a memory cell located at the intersection of first access line 205 and second access 

line 210 (e.g., memory cell 225) may be activated at a same time that a memory cell located at 

the intersection of first access line 205-a and second access line is 210-a (e.g., memory cell 225-

a) is unselected. Alternatively, for example, a memory cell located at the intersection of first 

access line 205-a and second access line 210-a (e.g., memory cell 225-a) may be activated at a 

same time that a memory cell located at the intersection of first access line 205 and second 

access line 210 (e.g., memory cell 225) is unselected. The presence of first dielectric material 

220 located between the memory cells may allow for one memory cell (e.g., at the intersection of 

access line 205 and access line 210) to be accessed at a same time that a second memory cell 

(e.g., at the intersection of access line 205-a and access line 210-a) is unselected.  

[0046] Additionally or alternatively, the presence of self-selecting memory 215 in each 

memory cell may enhance differences in a threshold voltage of the memory cells between 

different programmed states. For example, as described above, if the applied voltage is less than 

the threshold voltage, no current may flow if the memory element is in the reset state; if the 

memory element is in the set state, it may have a different threshold voltage and, thus, a current 

may flow in response to the applied voltage. Thus each memory cell may be accessed by 

applying programming pulses of different polarities to the respective memory cell.  

[0047] The memory structure 200-a may include second dielectric material 230, third 

dielectric material (e.g., third dielectric material 235-a, third dielectric material 235-b), and 

fourth dielectric material 240. In some examples, each of the first, second, and third dielectric 

materials, respectively, may be a same dielectric material. In other examples, each of the first, 

second, and third dielectric materials, respectively, may be a same dielectric material. In further 
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examples, any two of the first, second, and third dielectric materials, respectively, may be a same 

dielectric material. In some examples, third dielectric material (e.g., third dielectric material 235-

a, third dielectric material 235-b) may include multiple portions that may or may not have 

different characteristics. For example, a third dielectric material may include a first portion (e.g., 

third dielectric material 235-a in contact with second dielectric material 230 and fourth dielectric 

material 240) and a second portion (e.g., third dielectric material 235-b in contact with first 

access lines 205 and 205-a). In some examples, the third dielectric material 235-a and third 

dielectric material 235-b may be formed at different times. For example, third dielectric material 

235-b may be formed before third dielectric material 235-a. In other examples, third dielectric 

material 235-b may be formed after third dielectric material 235-a. As discussed above, the first 

dielectric material 220 may separate two access lines, (e.g., access lines 205 and 205-a) to ensure 

that memory cells may be individually-selected. The second, third, and fourth dielectric materials 

may isolate (e.g., electrically isolate) or protect various portions and/or components of the 

memory structure 200-a.  

[0048] As an example, first dielectric material 220 and third dielectric material 235-b may 

electrically isolate each of first access lines. For example, first dielectric material 220 may isolate 

first access line 205 from first access line 205-a in one direction (e.g., an “X” direction). Third 

dielectric material 235-b may isolate second access line 210 from second access line 210-a in a 

same direction (e.g., an “X” direction). In other examples, third dielectric material 235-b may 

isolate one or more of first access lines 205 and 205-a from an additional first access line (not 

shown) in a second direction (e.g., a “Y” direction). Thus the combination of first dielectric 

material 220 and third dielectric material 235-b may operate in conjunction to ensure that 

multiple access lines (e.g., second access line 210 and second access line 210-a) are electrically 

isolated from each other.  

[0049] Second dielectric material 230 and fourth dielectric material 240 may aid the method 

of fabricating memory structure 200-a. For example, as described below with reference to FIGs. 

7A through 7E, a stack may be formed that includes, among other materials, second dielectric 

material 230 and fourth dielectric material 240. The stack may be etched in order to form the 

plurality of first access lines. For consistency, it is preferable that each etch be a same dimension 

in at least one direction (e.g., a “Y” direction). Thus fourth dielectric material 240 may be 
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included in the stack to ensure a consistent etch depth. For example, third dielectric material 

(e.g., third dielectric material 235-a, third dielectric material 235-b) and fourth dielectric material 

240 may be different materials. Thus, during an etching process, a channel may be etched 

through the third dielectric material (e.g., in a “Y” direction). However, due to the presence of 

fourth dielectric material 240, or due to fourth dielectric material 240 being a different material 

than third dielectric material (e.g., third dielectric material 235-a, third dielectric material 235-b), 

the etching process may end upon reaching the fourth dielectric material 240. Accordingly, each 

of the plurality of second access lines may be formed having a consistent dimension (e.g., in a 

“Y” direction).  

[0050] Similarly, second dielectric material 230 may aid in the method of fabricating 

memory structure 200-a, as described below with reference to FIGs. 7A through 7E. As 

described above, a stack may be formed that includes, among other materials, second dielectric 

material 230 and third dielectric material (e.g., third dielectric material 235-a, third dielectric 

material 235-b), and may be etched in order to form the plurality of second access lines (e.g., 

second access line 210). In some examples, the etch depth in at least one direction (e.g., a “Y” 

direction) may be such that the etching process may degrade the openings (e.g., vias or holes) in 

which the second access lines may be formed. For example, openings having a greater dimension 

in at least one direction (e.g., a “Y” direction) may be more susceptible to degradation. 

Accordingly, the presence of second dielectric material 230 may aid the fabrication process such 

that the etching process results in consistent openings and, ultimately consistent second access 

lines formed therein.  

[0051] FIG. 2B illustrates an example of a self-selecting memory structure 200-b that 

includes horizontal bit lines in accordance with examples of the present disclosure. The memory 

structure 200-b may be an example of memory structure 200-a as described with reference to 

FIG 2A, shown from a different perspective. FIG. 2B may include a three-dimensional memory 

array that includes first access lines (e.g., 205-b and 205-c) extending in a first direction and 

second access lines (e.g., 210-b and 210-c) extending in a second, different direction. Thus the 

access lines may form a three-dimensional structure (e.g., a grid) that includes a memory cell at 

the intersection of access lines (e.g., the intersection of a first access line 205-b and a second 
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access line 210-b). In some examples, each memory cell may include a self-selecting material 

self-selecting memory 215.  

[0052] Self-selecting memory structure 200-b may include first access lines, and second 

access lines extending in a different direction. As described above, the first access lines may 

extend in a first direction and the second access lines may extend in a second direction. The 

memory structure 200-b may also include self-selecting memory 215, which may be included in 

each of memory cell 225 and memory cell 225-a. Additionally or alternatively, the memory 

structure 200-b may include first dielectric material 220-a, third dielectric material 235-c, a 

fourth dielectric material 240 (not shown), and a fifth dielectric material 245.  

[0053] As described above with reference to FIG. 2A, each memory cell may include a self-

selecting memory 215. Thus the self-selecting memory 215 (e.g., each memory cell) may be 

located next or may be in contact with a first access line (e.g., first access line 205-b) and a 

second access line (e.g., second access line 210-b). Stated alternatively, the self-selecting 

memory 215 may extend in a first direction and border each of the plurality of second access 

lines on at least one side, as depicted in FIG. 2A.  

[0054] In some examples, memory cell 225 may be referred to as a first memory cell 225 and 

may be coupled with the first side of the first vertical access line 210, as described with reference 

to FIG. 2A. In other examples, memory cell 225-a may be referred to as a second memory cell 

225-a and may be coupled with the second side of the second vertical access line 210-a, as 

described with reference to FIG. 2A. Each of the first memory cell 225 and the second memory 

cell 225-a may include a self-selecting memory 215. Additionally or alternatively, a dielectric 

material (e.g., first dielectric material 220) may be located between with the first memory cell 

225 and the second memory cell 225-a.  

[0055] As described above, memory structure 200-b may include first access lines 205-b and 

205-c, and second access lines 210-b and 210-c. As shown in FIG. 2B, each of first access lines 

205-b and 205-c may be separated by first dielectric material 220-a. By separating the first 

access lines 205-b and 205-c by the dielectric material 220-a, memory cell 225 that is located at 

the intersection of second access line 210-b and a first access line 205-b may be isolated from 

memory cell 225-a that is located at the intersection of first access line 205-c and second access 

line 210-c. Stated another way, the presence of dielectric material 220-a ensures that access line 
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210-b may be in communication with access line 205-b, but not access line 205-c. In such an 

example, exactly one of memory cell 225 or memory cell 225-a may be activated at a time. But 

for dielectric material 220, a single access line may extend from second access line 210-b to 

second access line 210-c, resulting in multiple memory cells being activated at any one time.  

[0056] As depicted in FIG. 2B, one of memory cell 225 or memory cell 225-a may be 

accessed by activating a relevant word line and bit line. Thus, each of memory cell 225 and 

memory cell 225-a may be accessed by activating a respective first access line and second access 

line. For example, a memory cell located at the intersection of first access line 205-b and second 

access line 210-b may be activated at a same time that a memory cell located at the intersection 

of first access line 205-c and second access line 210-c is unselected. Alternatively, for example, a 

memory cell located at the intersection of first access line 205-c and second access line 210-c 

may be activated at a same time that a memory cell located at the intersection of first access line 

205-b and second access line 210-b is unselected. The presence of first dielectric material 220-a, 

located between the memory cells, may allow for memory cell 225 to be accessed at a same time 

that memory cell 225-a is unselected. 

[0057] FIG. 3 illustrates an example of a self-selecting memory structure 300 that includes 

horizontal bit lines in accordance with examples of the present disclosure. The memory structure 

300 may be an example of, or may include features described with respect to memory structures 

200-a and 200-b with reference to FIGs. 2A and 2B, respectively. The memory structure 300 

may include a three-dimensional memory array that includes first access lines extending in a first 

direction and second access lines extending in a second, different direction. The access lines may 

form a three-dimensional structure (e.g., a grid) that includes a memory cell at the intersection of 

access lines (e.g., the intersection of a first access line 305 and a second access line 310). In 

some examples, each memory cell may include a self-selecting material segment 315.  

[0058] Self-selecting memory structure 300 may include first access lines 305 and 305-a, 

which may be examples of first access lines 205 and 205-a as described with reference to FIG. 

2A; second access lines 310 and 310-a, which may be examples of second access lines 210 and 

210-a as described with reference to FIG. 2A; and self-selecting material 315 and 315-a, which 

may be an example of self-selecting memory 215 as described with reference to FIG. 2A. The 

memory structure 300 may also include first dielectric material 320, which may be an example of 
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first dielectric material 220 as described with reference to FIG. 2A; and memory cells 325 and 

325-a, which may be examples of memory cell 225 and memory cell 225-a as described with 

reference to FIG. 2B.  

[0059] Memory structure 300 may also include second dielectric material 330, which may be 

an example of second dielectric material 230 as described with reference to FIG. 2A; third 

dielectric material (e.g., third dielectric material 335-a, third dielectric material 335-b), which 

may be an example of third dielectric material (e.g., third dielectric material 235-a, third 

dielectric material 235-b)as described with reference to FIG. 2A; and fourth dielectric material 

340, which may be an example of fourth dielectric material 240 as described with reference to 

FIG. 2A. In some examples, the first access lines may be referred to as word lines and the second 

access lines may be referred to as bit lines. In other examples, the second dielectric material 330 

may be referred to as a protective dielectric material 330, and the fourth dielectric material 340 

may be referred to as an insulating dielectric material 340.  

[0060] In some examples, the memory structure 300 may include a plurality first access lines 

(e.g., access lines 305 and 305-a), and a plurality of second access lines (e.g., access lines 310 

and 310-a). The first access lines and the second access lines may extend in different directions 

(e.g., orthogonal directions, other non-parallel directions). For example, as described above, first 

access line 305 may be referred to as a horizontal access line 305 and may extend in a horizontal 

direction, and the second access line 310 may be referred to as a vertical access line 310 and may 

extend in a vertical direction. Thus, as depicted in FIG. 3, the plurality of first access lines may 

extend in a first direction (e.g., a “Z” direction that goes in and out of the depicted page), and the 

second plurality of access lines may extend in a second direction (e.g., a “Y” direction) that is 

different from (e.g., orthogonal to) the first direction. Accordingly, memory structure 300 may be 

a three-dimensional memory array with a first plurality of access lines and a second plurality of 

access lines forming a grid-like structure.  

[0061] The first plurality of access lines and the second plurality of access lines may be in 

contact with individual self-selecting memory segments. In some examples, the individual self-

selecting memory segments may be referred to as a plurality of discrete self-selecting memory 

segments, and memory structure 300 may contain at least a first subset of discrete self-selecting 

memory segments and a second subset of discrete self-selecting memory segments. For example 
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self-selecting memory segment 315 may be referred to as a first subset of discrete self-selecting 

memory, and self-selecting memory segment 315-a may be referred to as a second subset of 

discrete self-selecting memory. Each self-selecting memory segment may be adjacent one access 

line of the first plurality of access lines and one access line of the second plurality of access 

lines. Stated alternatively, the self-selecting memory segments may extend in a first (e.g., a “Y”) 

direction and have a similar dimension (e.g., in the “Y” direction) as a first access line (e.g., first 

access line 305). Thus at least one self-selecting memory segment may be formed at each 

intersection of access lines (e.g. an intersection of first access line 305 and second access line 

310). Accordingly, a memory cell 325 may be located at the intersection of first access line 305 

and a second access line 310, and a memory cell 325-a may be located at the intersection of first 

access line 305-a and second access line 310-a. In some examples, each self-selecting memory 

segment 315 may be located within material 345, which may be a dielectric material 345 or a 

conductive material 345, and may act as a sealing material. Stated another way, material 345 

may electrically isolate each self-selecting memory segment 315.  

[0062] In some examples, memory cell 325 may be referred to as a first memory cell 325 and 

may be coupled with the first side of the first vertical access line 310 (e.g., as described with 

reference to FIG. 2A). In other examples, memory cell 325-a may be referred to as a second 

memory cell 325-a and may be coupled with the second side of the second vertical access line 

310-a (e.g., as described with reference to FIG. 2A). Each of the first memory cell 325 and the 

second memory cell 325-a may include a self-selecting memory segment 315. As described 

above, the memory structure 300 may include a plurality of first discrete self-selecting memory 

segments 315 and a plurality of second discrete self-selecting memory segments 315-a. In some 

examples, the plurality of first discrete segments 315 including the first self-selecting memory 

(e.g., as described with reference to FIG. 2A) and the plurality of second discrete self-selecting 

memory segments 315-a may include the second self-selecting memory (e.g., as described with 

reference to FIG. 2A). In other examples, the first memory cell 325 may include one of the 

plurality of first discrete self-selecting memory segments 315 and the second memory cell may 

include one of the plurality of second discrete self-selecting memory segments 315-a. Each of 

the discrete self-selecting memory segments may include chalcogenide. Additionally or 

alternatively, a dielectric material (e.g., first dielectric material 220) may be located between 

with the first memory cell 225 and the second memory cell 225-a.  



Micron Ref. No. 2017-0518.00/SG 
20 

Attorney Docket No. P192.WO.SG (88231.2149) 

[0063] As described above, access line 310 may be referred to as a first access line of the 

plurality of second access lines, and access line 310-a may be referred to as a second access line 

of the plurality of second access lines. In some examples, the plurality of second access lines 

may be shunted in at least one direction. In other examples, access line 305 may be referred to as 

a first access line of the plurality of first access lines, and access line 305-a may be referred to as 

a second access line of the plurality of first access lines.  

[0064] As shown in FIG. 3, the first access lines 305 and 305-a may be separated by a first 

dielectric material 320. By separating the first access lines 305 and 305-a, a memory cell may be 

located at the intersection of second access line 310 and a first access line 305, and at the 

intersection of second access line 310-a and a first access line 305-a. The memory cells (e.g., 

memory cell 325 and 325-a) may be individually accessed. Stated another way, the presence of 

dielectric material 320 ensures that access line 310 may be in communication with access line 

305, but not access line 305-a. Thus, one memory cell may be activated at a time. In some 

examples, but for dielectric material 320, a single access line may extend from second access 

line 310 to second access line 310-a, resulting in multiple memory cells being activated at any 

one time.  

[0065] In some examples, memory cells (e.g., memory cells 225 as described with reference 

to FIG. 2B) may be accessed by activating a relevant word line and bit line. Thus, each of the 

memory cells may be accessed by activating one of the plurality of first access lines and one of 

the plurality of second access lines. For example, a memory cell located at the intersection of 

first access line 305 and second access line 310 may be activated at a same time that a memory 

cell located at the intersection of first access line 305-a and second access line 310-a is 

unselected. Alternatively, for example, a memory cell located at the intersection of first access 

line 305-a and second access line 310-a may be activated at a same time that a memory cell 

located at the intersection of first access line 305 and second access line 310 is unselected. The 

presence of first dielectric material 320 located between the memory cells may allow for memory 

cell 325 (e.g., at the intersection of access line 305 and access line 310) to be accessed at a same 

time that a second memory cell 325-a (e.g., at the intersection of access line 305-a and access 

line 310-a) is unselected.  
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[0066] Additionally or alternatively, the presence of self-selecting memory (e.g., self-

selecting memory segments 315 and 315-a) in each memory cell may enhance differences in a 

threshold voltage of the memory cells between different programmed states. For example, as 

described above, if the applied voltage is less than the threshold voltage, no current may flow if 

the memory element is in the reset state; if the memory element is in the set state, it may have a 

different threshold voltage and, thus, a current may flow in response to the applied voltage. Thus 

each memory cell may be accessed by applying programming pulses of different polarities to the 

respective memory cell.  

[0067] Additionally or alternatively, memory structure 300 may include second dielectric 

material 330, third dielectric material (e.g., third dielectric material 335-a, third dielectric 

material 335-b), and fourth dielectric material 340. In further examples, any two of the first, 

second, and third dielectric materials, respectively, may be a same dielectric material. In some 

examples, third dielectric material (e.g., third dielectric material 335-a, third dielectric material 

335-b) may include multiple portions that may or may not have different characteristics.  

[0068] For example, a third dielectric material may include a first portion (e.g., third 

dielectric material 335-a in contact with second dielectric material 330 and fourth dielectric 

material 340) and a second portion (e.g., third dielectric material 335-b in contact with first 

access lines 305 and 305-a). In some examples, the third dielectric material 335-a and third 

dielectric material 335-b may be formed at different times.  For example, third dielectric material 

335-b may be formed before third dielectric material 335-a. In other examples, third dielectric 

material 335-b may be formed after third dielectric material 335-a. As discussed above, the first 

dielectric material 320 may separate two access lines, (e.g., access lines 305 and 305-a) to ensure 

that memory cells may be individually-selected. The second, third, and fourth dielectric materials 

may isolate (e.g., electrically isolate) or protect various portions and/or components of the 

memory structure 300.  

[0069] As an example, first dielectric material 320 and third dielectric material 335-b may 

electrically isolate each of first access lines. For example, first dielectric material 320 may isolate 

first access line 305 from first access line 305-a in one direction (e.g., an “X” direction). Third 

dielectric material 335-b may isolate second access line 310 from second access line 310-a in a 

same direction (e.g., an “X” direction). In other examples, third dielectric material 335-b may 
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isolate one or more of first access lines 305 and 305-a from an additional first access line (not 

shown) in a second direction (e.g., a “Y” direction). Thus the combination of first dielectric 

material 320 and third dielectric material 335-b may operate in conjunction to ensure that 

multiple access lines (e.g., second access line 310 and second access line 310-a) are electrically 

isolated from each other.  

[0070] Second dielectric material 330 and fourth dielectric material 340 may aid the method 

of fabricating memory structure 300. For example, as described below with reference to FIGs. 

7A through 7E, a stack may be formed that includes, among other materials, second dielectric 

material 330 and fourth dielectric material 340. The stack may be etched in order to form the 

plurality of first access lines. For consistency, it is preferable that each etch be a same dimension 

in at least one direction (e.g., a “Y” direction). Thus fourth dielectric material 340 may be 

included in the stack to ensure a consistent etch depth. For example, third dielectric material 

(e.g., third dielectric material 335-a, third dielectric material 335-b)and fourth dielectric material 

340 may be different materials. Thus, during an etching process, at least one channel may be 

etched in third dielectric material (e.g., in a “Y” direction). However, due to the presence of 

fourth dielectric material 340, or due to fourth dielectric material 340 being a different material 

than third dielectric material (e.g., third dielectric material 335-a, third dielectric material 335-b), 

the etching process may end upon reaching the fourth dielectric material 340. Accordingly, each 

of the plurality of second access lines may be formed having a consistent dimension (e.g., in a 

“Y” direction).  

[0071] Similarly, second dielectric material 330 may aid in the method of fabricating 

memory structure 300, as described below with reference to FIGs. 7A through 7E. As described 

above, a stack may be formed that includes, among other materials, second dielectric material 

330 and third dielectric material (e.g., third dielectric material 335-a, third dielectric material 

335-b), and may be etched in order to form the plurality of second access lines (e.g., second 

access line 310). In some examples, the etch depth in at least one direction (e.g., a “Y” direction) 

may be such that the etching process may degrade the openings (e.g., vias or holes) in which the 

second access lines may be formed. For example, openings having a greater dimension in at least 

one direction (e.g., a “Y” direction) may be more susceptible to degradation. Accordingly, the 

presence of second dielectric material 330 may aid the fabrication process such that the etching 
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process results in consistent openings and, ultimately consistent second access lines formed 

therein.  

[0072] FIG. 4 illustrates an example of a self-selecting memory structure 400 that includes 

horizontal bit lines in accordance with examples of the present disclosure. The memory structure 

400 may be an example of, or may include features described with respect to memory structures 

200-a, and 200-b, and 300 as described with reference to FIGs. 2A, 2B, and 3, respectively. The 

memory structure 400 may include a three-dimensional memory array that includes first access 

lines extending in a first direction and second access lines extending in a second, different 

direction. The access lines may form a three-dimensional structure (e.g., a grid) that includes a 

memory cell at the intersection of access lines (e.g., the intersection of a first access line 405 and 

a second access line (not shown)). In some examples, each memory cell may include a self-

selecting material (not shown).  

[0073] Self-selecting memory structure 400 may include first access line 405 and 405-a, 

which may be an example of first access line 205 and 205-a as described with reference to FIG. 

2A; and memory cell 425 and memory cell 425-a, which may be an example of memory cell 225 

and memory cell 225-a, respectively, as described with reference to FIG. 2B. Memory structure 

400 may also include first dielectric material 420, which may be an example of first dielectric 

material 220 as described with reference to FIG. 2A; second dielectric material 430, which may 

be an example of second dielectric material 230 as described with reference to FIG. 2A; third 

dielectric material (e.g., third dielectric material 435-a, third dielectric material 435-b), which 

may be an example of third dielectric material (e.g., third dielectric material 235-a, third 

dielectric material 235-b)as described with reference to FIG. 2A; and fourth dielectric material 

440, which may be an example of fourth dielectric material 240 as described with reference to 

FIG. 2A.  

[0074] Memory structure 400 may also include channels 445, which may be examples of the 

channels in which the second access lines (e.g., access lines 210 as described with reference to 

FIG. 2A) are formed; and channels 450, which may be examples of the channels in which the 

first dielectric material 420 is deposited. In some examples, the first access line 405 and 405-a 

may be referred to as bit lines. In other examples, the second dielectric material 430 may be 
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referred to as a protective dielectric material 430, and the fourth dielectric material 440 may be 

referred to as an insulating dielectric material 440. 

[0075] In some examples, the memory structure 400 may include a plurality of etched 

channels 445. The channels 445 may be etched such that a plurality of second access lines (e.g., 

second access line 210 as described with reference to FIG. 2A) may be formed within. The 

memory structure 400 may also include a plurality of first access lines. For example, memory 

structure 400 may include first access lines 405 and 405-a. The channels 445 and the first access 

lines may extend in different directions. In some examples, channels 445 may extend in a first 

direction, and the first access lines may extend in a second direction that is orthogonal to or 

different from the first direction. Thus, as depicted in FIG. 4, the channels 445 may extend in a 

first direction (e.g., a “Y” direction), and the plurality of first access lines (e.g., first access line 

405) may extend in a second direction (e.g., a “Z” direction that goes in and out of the depicted 

page) that is orthogonal to the first direction. Accordingly, memory structure 400 (after the 

formation of fist access lines) may be a three-dimensional memory array.  

[0076] The second plurality of access lines to be formed within channels 445 and the first 

plurality of access lines may be in contact with a self-selecting memory (e.g., self-selecting 

memory 215 as described with reference to FIG. 2A). As described above, the plurality of 

memory cells formed within memory structure 400 may each include a self-selecting memory 

(not shown). Thus the self-selecting memory (e.g., each memory cell) may be located next to or 

in contact with the first plurality of access lines and the second plurality of access lines. Stated 

alternatively, the self-selecting memory may extend in a first direction (e.g., a “Y” direction) and 

border each of the plurality of second access lines on at least one side. By bordering each of the 

plurality of access lines, the self-selecting memory may be referred to as being continuous. The 

self-selecting memory may, in some examples, be located at each intersection of the first 

plurality of access lines and the second plurality of access lines as well as at other locations 

between these intersections. At least one memory cell (e.g., memory cell 425) may be located at 

each intersection of a first access line 405 and a second access line (not shown). As described 

below, a first dielectric material 420 may be positioned between the first plurality of memory 

cells and the second plurality of memory cells. 



Micron Ref. No. 2017-0518.00/SG 
25 

Attorney Docket No. P192.WO.SG (88231.2149) 

[0077] Conversely, the first plurality of access lines (e.g., first access line 405) and the 

second plurality of access lines (not shown) may be in contact with individual self-selecting 

memory segments (not shown). In some examples, the individual self-selecting memory 

segments may be referred to as a plurality of discrete self-selecting memory segments, and 

memory structure 400 may contain at least a first subset of discrete self-selecting memory 

segments and a second subset of discrete self-selecting memory segments. Each self-selecting 

memory segment may be adjacent to or in contact with one access line of the first plurality of 

access lines and one access line of the second plurality of access lines. Stated alternatively, the 

self-selecting memory segments may extend in a first direction (e.g., a “Y” direction) and have a 

similar dimension (e.g., in the “Y” direction) as a first access line (e.g., first access line 405). 

Thus at least one self-selecting memory segment may be formed at each intersection of access 

lines (e.g. an intersection of first access line 305 and a second access line (not shown)). 

Accordingly, memory cell 425 may be located at the intersection of first access line 305 and a 

second access line (not shown), and a memory cell 325-a may be located at the intersection of 

first access line 305-a and second access line (not shown).  

[0078] In some examples, access line 405 may be referred to as a first access line of the 

plurality of first access lines and access line 405-a may be referred to as a second access line of 

the plurality of first access lines. As shown in FIG. 4, the first access lines may be separated by a 

first dielectric material 420. By separating the access lines 405 and 405-a by the dielectric 

material 420, memory cell 425, located at the intersection of first access line 405 and a second 

access line (not shown), and memory cell 425-a, located at the intersection of first access line 

405-a and a second access line (not shown), may be individually accessed. Stated another way, 

the presence of dielectric material 420 ensures that first access line 405 may be in 

communication with a respective second access line (not shown), but not access line 405-a. 

Thus, one memory cell may be activated at a time. But for dielectric material 420, a single access 

line may extend between second access lines (not shown), resulting in multiple memory cells 

being activated at any one time. 

[0079] Additionally or alternatively, memory structure 400 may include second dielectric 

material 430, third dielectric material (e.g., third dielectric material 435-a, third dielectric 

material 435-b), and fourth dielectric material 440. In some examples, each of the first, second, 
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and third dielectric materials, respectively, may be a same dielectric material. In other examples, 

each of the first, second, and third dielectric materials, respectively, may be a same dielectric 

material. In further examples, any two of the first, second, and third dielectric materials, 

respectively, may be a same dielectric material. In some examples, third dielectric material (e.g., 

third dielectric material 435-a, third dielectric material 435-b) may include multiple portions that 

may or may not have different characteristics.  

[0080] For example, a third dielectric material may include a first portion (e.g., third 

dielectric material 435-a in contact with second dielectric material 430 and fourth dielectric 

material 440) and a second portion (e.g., third dielectric material 435-b in contact with first 

access lines 405 and 405-a). In some examples, the third dielectric material 435-a and third 

dielectric material 435-b may be formed at different times.  As an example, third dielectric 

material 435-b may be formed before third dielectric material 435-a. In other examples, third 

dielectric material 435-b may be formed after third dielectric material 435-a. As discussed above, 

the first dielectric material 420 may separate two access lines, (e.g., second access lines (not 

shown)) to ensure that memory cells may be individually-selected. The second, third, and fourth 

dielectric materials may isolate (e.g., electrically isolate) or protect various portions and/or 

components of the memory structure 400.  

[0081] As compared with FIGs. 2A, 2B, and 3, the first dielectric material 420 may be 

deposited in a different manner. For example, as described with references to FIGs. 2A, 2B, and 

3, a stack may have been formed that included the first dielectric material. The stack may have 

been subsequently etched and, as a result, first access lines may have been separated in at least 

one direction (e.g., an “X” direction). Conversely, for example, in FIG. 4 a stack may be formed 

that includes a second dielectric material 430, third dielectric material (e.g., third dielectric 

material 435-a, third dielectric material 435-b), and fourth dielectric material 440. The stack may 

be etched, subsequently, to form channels 450. The first dielectric material 420 may then be 

deposited within each of channels 450 to electrically isolate first and second access lines. For 

example, the first dielectric material 420 may isolate access line 405 from access line 405-a. In 

some examples, each of channels 445 and 450 may have a different dimension in at least one 

direction (e.g., an “X” direction). For example, each of channels 445 may be wider than each of 

channels 450. The width of channels 445 and/or channels 450 may vary. For example, channels 



Micron Ref. No. 2017-0518.00/SG 
27 

Attorney Docket No. P192.WO.SG (88231.2149) 

445 may be substantially wider than channels 450. In other examples, channels 450 may be 

substantially wider than channels 445. In any example, the width of channels 445 and channels 

450 may be such that first dielectric material 420 fills channels 450 and does not fill channels 

445.  

[0082] The second, third, and fourth dielectric materials may isolate (e.g., electrically isolate) 

or protect various portions and/or components of the memory structure 400. Accordingly, first 

dielectric material 420 and third dielectric material 435-b may electrically isolate two or more 

first access lines (e.g., isolate first access line 405 from first access line 405-a). As described 

above, first dielectric material 420 may isolate each of the first access lines in one direction (e.g., 

an “X” direction). Third dielectric material may isolate each of the first access lines in a different 

direction (e.g., a “Y” direction). Thus the combination of first dielectric material 420 and third 

dielectric material 435-b may operate in conjunction to ensure that each of the first access lines 

are electrically isolated from each other.  

[0083] Second dielectric material 430 and fourth dielectric material 440 may aid the method 

of fabricating memory structure 400. For example, as described below with reference to FIGs. 

7A through 7E, a stack may be formed that includes, among other materials, second dielectric 

material 430 and fourth dielectric material 440. The stack may be etched in order to form the 

plurality of first access lines. For consistency, it is preferable that each etch be a same dimension 

in at least one direction (e.g., a “Y” direction). Thus fourth dielectric material 440 may be 

included in the stack to ensure a consistent etch depth. For example, third dielectric material 

(e.g., third dielectric material 435-a, third dielectric material 435-b)and fourth dielectric material 

440 may be different materials. Thus, during an etching process, at least one channel may be 

etched through third dielectric material (e.g., in a “Y” direction). However, due to the presence 

of fourth dielectric material 440, or due to fourth dielectric material 440 being a different 

material than third dielectric material (e.g., third dielectric material 435-a, third dielectric 

material 435-b), the etching process may end upon reaching the fourth dielectric material 440. 

Accordingly, each of the plurality of second access lines may be formed having a consistent 

dimension (e.g., in a “Y” direction).  

[0084] Similarly, second dielectric material 430 may aid in the method of fabricating 

memory structure 400, as described below with reference to FIGs. 7A through 7E. As described 
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above, a stack may be formed that includes, among other materials, second dielectric material 

430 and third dielectric material (e.g., third dielectric material 435-a, third dielectric material 

435-b), and may be etched in order to form the plurality of second access lines (not shown). In 

some examples, the etch depth in at least one direction (e.g., a “Y” direction) may be such that 

the etching process may degrade the openings (e.g., vias or holes) in which the second access 

lines may be formed. For example, openings having a greater dimension in at least one direction 

(e.g., a “Y” direction) may be more susceptible to degradation. Accordingly, the presence of 

second dielectric material 430 may aid the fabrication process such that the etching process 

results in consistent openings and, ultimately consistent second access lines formed therein.  

[0085] FIG. 5 illustrates an example of a self-selecting memory structure 500 that includes 

horizontal bit lines in accordance with examples of the present disclosure. The memory structure 

500 may be an example of, or may include features described with respect to memory structures 

200-a, and 200-b, 300, and 400 as described with reference to FIGs. 2A, 2B, 3, and 4, 

respectively. The memory structure 500 may include a three-dimensional memory array that 

includes first access lines extending in a first direction and second access lines extending in a 

second, different direction. The access lines may form a three-dimensional structure (e.g., a grid) 

that includes a memory cell at the intersection of access lines (e.g., the intersection of a first 

access line 505 and a second access line 510). In some examples, the memory array may include 

a plurality of plugs 550. 

[0086] In some examples, memory structure 500 may include first access lines 505 and 505-

a, which may be an example of first access lines 205 and 205-a as described with reference to 

FIG. 2A; second access lines 510 and 510-a, which may be an example of second access lines 

210 and 210-a as described with reference to FIG. 2A; and self-selecting material 515, which 

may be an example of self-selecting memory 215 as described with reference to FIG. 2A. In 

other examples, the memory structure 500 may include first dielectric material 520, which may 

be an example of first dielectric material 220 as described with reference to FIG. 2A; second 

dielectric material 530, which may be an example of second dielectric material 230 as described 

with reference to FIG. 2A; third dielectric material (e.g., third dielectric material 535-a, third 

dielectric material 535-b), which may be an example of third dielectric material (e.g., third 

dielectric material 235-a, third dielectric material 235-b)as described with reference to FIG. 2A; 
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and fourth dielectric material 540, which may be an example of fourth dielectric material 240 as 

described with reference to FIG. 2A. Memory structure 500 may also include memory cell 525 

and memory cell 525-a, which may be examples of memory cells 225 and 225-a as described 

with reference to FIG. 2B.  

[0087] Memory structure 500 may also include a plurality of plugs 550 in contact with one 

or more second access lines (e.g., second access line 510), and one or more second access lines 

may include isolation regions 545. In some examples, the first access lines may be referred to as 

bit lines and the second access lines may be referred to as word lines. In other examples, the 

second dielectric material 530 may be referred to as a protective dielectric material 530, and the 

fourth dielectric material 540 may be referred to as an insulating dielectric material 540. 

[0088] In some examples, the memory structure 500 may include a plurality first access lines 

505 and 505-a, and a plurality of second access lines 510 and 510-a. The first access lines and 

the second access lines may extend in different directions (e.g., orthogonal directions, other non-

parallel directions). For example, as described above, first access lines (e.g., first access line 505) 

may be referred to as horizontal access lines and may extend in a horizontal direction, and the 

second access lines (e.g., second access line 510) may be referred to as vertical access lines and 

may extend in a vertical direction. In some examples, the first access lines may extend in a first 

direction, and the second access lines may extend in a second direction that is different from 

(e.g., orthogonal to) the first direction. Thus, as depicted in FIG. 5, the plurality of first access 

lines may extend in a first direction (e.g., a “Z” direction that goes in and out of the depicted 

page), and the second plurality of access lines may extend in a second direction (e.g., a “Y” 

direction) that is orthogonal to the first direction. Accordingly, memory structure 500 may be a 

three-dimensional memory array with a first plurality of access lines and a second plurality of 

access lines forming a grid-like structure.  

[0089] The first plurality of access lines and the second plurality of access lines may be in 

contact with a self-selecting memory 515 (e.g., self-selecting memory 215 as described with 

reference to FIG. 2A). As described above, the plurality of memory cells formed within memory 

structure 500 may each include a self-selecting memory 515. Thus the self-selecting memory 

(e.g., each memory cell) may be located next to the first plurality of access lines and the second 

plurality of access lines. Stated alternatively, the self-selecting memory 515 may extend in a first 
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direction (e.g., a “Y” direction) direction and border each of the plurality of second access lines 

on at least one side. By bordering each of the plurality of access lines, the self-selecting memory 

515 may be referred to as being continuous. The self-selecting memory 515 may, in some 

examples, be located at each intersection of the first plurality of access lines and the second 

plurality of access lines as well as at other locations between these intersections. At least one 

memory cell (e.g., memory cell 525) may be located at each intersection of a first access line 505 

and a second access line 510. As described below, a first dielectric material 520 may be 

positioned between the first plurality of memory cells and the second plurality of memory cells. 

[0090] In other examples, the first plurality of access lines (e.g., first access line 505) and the 

second plurality of access lines (e.g., second access line 510) may be in contact with individual 

self-selecting memory segments (not shown). In some examples, the individual self-selecting 

memory segments may be referred to as a plurality of discrete self-selecting memory segments, 

and memory structure 500 may contain at least a first subset of discrete self-selecting memory 

segments and a second subset of discrete self-selecting memory segments. Each self-selecting 

memory segment may be adjacent to or in contact with one access line of the first plurality of 

access lines and one access line of the second plurality of access lines. Stated alternatively, the 

self-selecting memory segments may extend in a first direction (e.g., a “Y” direction) and may 

have a similar dimension (e.g., in the “Y” direction) as a first access line (e.g., first access line 

505). Thus at least one self-selecting memory segment may be formed at each intersection of 

access lines (e.g. an intersection of first access line 505 and a second access line 510). 

Accordingly, memory cell 525 may be located at the intersection of first access line 505 and a 

second access line 510, and a memory cell 525-a may be located at the intersection of first access 

line 505-a and second access line 510-a.  

[0091] In some examples, access line 510 may be referred to as a first access line of the 

plurality of second access lines and access line 510-a may be referred to as a second access line 

of the plurality of second access lines. In some examples, the plurality of second access lines 

may be shunted in at least one direction. In other examples, each of access lines 505 and 505-a 

may be referred to as first access lines. Additionally or alternatively, access line 505 may be 

referred to as a first access line of the plurality of first access lines and access line 505-a may be 

referred to as a second access line of the plurality of first access lines. As shown in FIG. 5, the 
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first access lines 505 and 505-a may be separated by a first dielectric material 520. By separating 

the first access lines 505 and 505-a by the dielectric material 520, memory cells located at the 

intersection of second access line 510 and a first access line 505, and the intersection of second 

access line 510-a and a first access line 505-a may be individually accessed. Stated another way, 

the presence of dielectric material 520 ensures that access line 510 may be in communication 

with access line 505, but not access line 505-a. Thus, one memory cell may be activated at a 

time. But for dielectric material 520, a single access line may extend from second access line 510 

to second access line 510-a, resulting in multiple memory cells being activated at any one time.  

[0092] As described above, memory cells (e.g., memory cells 225 as described with 

reference to FIG. 2B) may be accessed by activating a relevant word line and bit line. Thus, each 

of the memory cells may be accessed by activating one of the plurality of first access lines and 

one of the plurality of second access lines. For example, a memory cell located at the intersection 

of first access line 505 and second access line 510 may be activated at a same time that a 

memory cell located at the intersection of first access line 505-a and second access line 510-a is 

unselected. Alternatively, for example, a memory cell located at the intersection of first access 

line 505-a and second access line 510-a may be activated at a same time that a memory cell 

located at the intersection of first access line 505 and second access line 510 is unselected. The 

presence of first dielectric material 520 located between the memory cells may allow for memory 

cell 525 (e.g., at the intersection of access line 505 and access line 510) to be accessed at a same 

time that a second memory cell 525-a (e.g., at the intersection of access line 505-a and access 

line 510-a) is unselected.  

[0093] Additionally or alternatively, the presence of self-selecting memory 515 in each 

memory cell may enhance differences in a threshold voltage of the memory cells between 

different programmed states. For example, as described above, if the applied voltage is less than 

the threshold voltage, no current may flow if the memory element is in the amorphous (e.g., 

reset) state; if the memory element is in the crystalline (e.g., set) state, it may have a different 

threshold voltage and, thus, a current may flow in response to the applied voltage. Thus each 

memory cell may be accessed by applying programming pulses of different polarities to the 

respective memory cell.  
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[0094] In some examples, isolation regions 545, at least one plug 550, or both may facilitate 

or aid the activation of memory cell 525 while another memory cell (e.g., memory cell 525-a) is 

unselected. Isolation regions 545 may isolate one or more portions of the plurality of second 

access lines. In some examples, this may be referred to as a cut access line. Stated alternatively, 

the access lines may be portioned (e.g., cut or isolated) such that a memory cell located at the 

intersection of a first and second access line may be activated at any one time. For example one 

or more of isolation regions 545 may allow for a corresponding portion of second access line 510 

to be activated such that a memory cell located at the intersection of first access line 505 and 

access line 510 is activated, while a memory cell located at the intersection of access line 505-a 

and access line 510-a is unselected. Additionally or alternatively, each of plugs 550 may be in 

contact with an end (e.g., a second end) of each of the plurality of second access lines 510. Thus 

one or more of the plurality of plugs 550 may allow for a current to be applied across a 

corresponding portion of second access line 510 such that a memory cell located at the 

intersection of access line 505 and access line 510 is activated, while a memory cell located at 

the intersection of access line 505-a and access line 510-a is unselected.  

[0095] Additionally or alternatively, memory structure 500 may include second dielectric 

material 530, third dielectric material (e.g., third dielectric material 535-a, third dielectric 

material 535-b), and fourth dielectric material 540. In some examples, each of the first, second, 

and third dielectric materials, respectively, may be a same dielectric material. In other examples, 

each of the first, second, and third dielectric materials, respectively, may be a same dielectric 

material. In further examples, any two of the first, second, and third dielectric materials, 

respectively, may be a same dielectric material. In some examples, third dielectric material (e.g., 

third dielectric material 535-a, third dielectric material 535-b) may include multiple portions that 

may or may not have different characteristics. For example, a third dielectric material may 

include a first portion (e.g., third dielectric material 535-a in contact with second dielectric 

material 530 and fourth dielectric material 540) and a second portion (e.g., third dielectric 

material 535-b in contact with first access lines 505 and 505-a).  

[0096] In some examples, the third dielectric material 535-a and third dielectric material 

535-b may be formed at different times. For example, third dielectric material 535-b may be 

formed before third dielectric material 535-a. In other examples, third dielectric material 535-b 
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may be formed after third dielectric material 535-a. As discussed above, the first dielectric 

material 520 may separate two access lines, (e.g., access lines 505 and 505-a) to ensure that 

memory cells may be individually-selected. The second, third, and fourth dielectric materials 

may isolate (e.g., electrically isolate) or protect various portions and/or components of the 

memory structure 500.  

[0097] As an example, first dielectric material 520 and third dielectric material 535-b may 

electrically isolate each of first access lines. For example, first dielectric material 520 may isolate 

first access line 505 from first access line 505-a in one direction (e.g., an “X” direction). Third 

dielectric material 535-b may isolate second access line 510 from second access line 510-a in a 

same direction (e.g., an “X” direction). In other examples, third dielectric material 535-b may 

isolate one or more of first access lines 505 and 505-a from an additional first access line (not 

shown) in a second direction (e.g., a “Y” direction). Thus the combination of first dielectric 

material 520 and third dielectric material 535-b may operate in conjunction to ensure that 

multiple access lines (e.g., second access line 510 and second access line 510-a) are electrically 

isolated from each other.  

[0098] Second dielectric material 530 and fourth dielectric material 540 may aid the method 

of fabricating memory structure 500. For example, as described below with reference to FIGs. 

7A through 7E, a stack may be formed that includes, among other materials, second dielectric 

material 530 and fourth dielectric material 540. The stack may be etched in order to form the 

plurality of first access lines. For consistency, it is preferable that each etch be a same dimension 

in at least one direction (e.g., a “Y” direction). Thus fourth dielectric material 540 may be 

included in the stack to ensure a consistent etch depth. For example, third dielectric material 

(e.g., third dielectric material 535-a, third dielectric material 535-b)and fourth dielectric material 

540 may be different materials. Thus, during an etching process, at least one channel may be 

etched through third dielectric material (e.g., in a “Y” direction). However, due to the presence 

of fourth dielectric material 540, or due to fourth dielectric material 540 being a different 

material than third dielectric material (e.g., third dielectric material 535-a, third dielectric 

material 535-b), the etching process may end upon reaching the fourth dielectric material 540. 

Accordingly, each of the plurality of second access lines may be formed having a consistent 

dimension (e.g., in a “Y” direction).  
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[0099] Similarly, second dielectric material 530 may aid in the method of fabricating 

memory structure 500, as described below with reference to FIGs. 7A through 7E. As described 

above, a stack may be formed that includes, among other materials, second dielectric material 

530 and third dielectric material (e.g., third dielectric material 535-a, third dielectric material 

535-b), and may be etched in order to form the plurality of second access lines (e.g., second 

access line 510). In some examples, the etch depth in at least one direction (e.g., a “Y” direction) 

may be such that the etching process may degrade the openings (e.g., vias or holes) in which the 

second access lines may be formed. For example, openings having a greater dimension in at least 

one direction (e.g., a “Y” direction) may be more susceptible to degradation. Accordingly, the 

presence of second dielectric material 530 may aid the fabrication process such that the etching 

process results in consistent openings and, ultimately consistent second access lines formed 

therein.  

[0100] FIG. 6 illustrates an example of a self-selecting memory structure 600 that includes 

horizontal bit lines in accordance with examples of the present disclosure. The memory structure 

600 may be an example of, or may include features described with respect to memory structures 

200-a, and 200-b, 300, 400, and 500 as described with reference to FIGs. 2A, 2B, 3, 4, and 5, 

respectively. The memory structure 600 may include a three-dimensional memory array that 

includes first access lines extending in a first direction and second access lines extending in a 

second, different direction. The access lines may form a three-dimensional structure (e.g., a grid) 

that includes a memory cell at the intersection of access lines (e.g., the intersection of a first 

access line 605 and a second access line 610). In some examples, the memory array may include 

a plurality of plugs 650.  

[0101] In some examples, memory structure 600 may include first access lines 605 and 605-

a, which may be an example of first access lines 205 and 205-a as described with reference to 

FIG. 2A; second access lines 610 and 610-a, which may be an example of second access lines 

210 and 210-a as described with reference to FIG. 2A; and self-selecting material 615, which 

may be an example of self-selecting memory 215 as described with reference to FIG. 2A. 

Memory structure 600 may also include first dielectric material 620, which may be an example 

of first dielectric material 220 as described with reference to FIG. 2A; second dielectric material 

630, which may be an example of second dielectric material 230 as described with reference to 
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FIG. 2A; third dielectric material (e.g., third dielectric material 635-a, third dielectric material 

635-b), which may be an example of third dielectric material (e.g., third dielectric material 235-

a, third dielectric material 235-b)as described with reference to FIG. 2A; and fourth dielectric 

material 640, which may be an example of fourth dielectric material 240 as described with 

reference to FIG. 2A. In some examples, memory structure 600 may include memory cells 625 

and 625-a, which may be an example of memory cells 225 and 225-a as described with reference 

to FIG. 2B.  

[0102] Memory structure 600 may also include a plurality of plugs 650 in contact with one 

or more second access lines, and may include one or more isolation regions 645. In some 

examples, the first access lines may be referred to as bit lines and the second access lines may be 

referred to as word lines. In other examples, the second dielectric material 630 may be referred to 

as a protective dielectric material 630, and the fourth dielectric material 640 may be referred to 

as an insulating dielectric material 640. 

[0103] In some examples, the memory structure 600 may include a plurality first access lines 

605 and 605-a, and a plurality of second access lines 610 and 610-a. The first access lines and 

the second access lines may extend in different directions (e.g., orthogonal directions, other non-

parallel directions). For example, as described above, first access lines may be referred to as 

horizontal access lines and may extend in a horizontal direction, and the second access lines may 

be referred to as vertical access lines and may extend in a vertical direction. In some examples, 

the first access lines may extend in a first direction, and the second access lines may extend in a 

second direction that is different from (e.g., orthogonal to) the first direction. Thus, as depicted in 

FIG. 6, the plurality of first access lines may extend in a first direction (e.g., a “Z” direction that 

goes in and out of the depicted page), and the second plurality of access lines may extend in a 

second direction (e.g., a “Y” direction) that is orthogonal to the first direction. Accordingly, 

memory structure 600 may be a three-dimensional memory array with a first plurality of access 

lines and a second plurality of access lines forming a grid-like structure.  

[0104] The first plurality of access lines and the second plurality of access lines may be in 

contact with a self-selecting memory 615 (e.g., self-selecting memory 215 as described with 

reference to FIG. 2A). As described above, the plurality of memory cells formed within memory 

structure 600 may each include a self-selecting memory 615. Thus the self-selecting memory 
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(e.g., each memory cell) may be located next to or be in contact with the first plurality of access 

lines and the second plurality of access lines. Stated alternatively, the self-selecting memory 615 

may extend in a first direction (e.g., a “Y” direction) and border each of the plurality of second 

access lines on at least one side. By bordering each of the plurality of access lines, the self-

selecting memory 615 may be referred to as being continuous. The self-selecting memory 615 

may, in some examples, be located at each intersection of the first plurality of access lines and 

the second plurality of access lines as well as at other locations between these intersections. At 

least one memory cell (e.g., memory cell 625) may be located at each intersection of a first 

access line 605 and a second access line 610. As described below, a first dielectric material 620 

may be positioned between the first plurality of memory cells and the second plurality of 

memory cells. 

[0105] Conversely, the first plurality of access lines (e.g., first access line 605) and the 

second plurality of access lines (e.g., second access line 610) may be in contact with individual 

self-selecting memory segments (not shown). In some examples, the individual self-selecting 

memory segments may be referred to as a plurality of discrete self-selecting memory segments, 

and memory structure 600 may contain at least a first subset of discrete self-selecting memory 

segments and a second subset of discrete self-selecting memory segments. Each self-selecting 

memory segment may be adjacent to or in contact with one access line of the first plurality of 

access lines and one access line of the second plurality of access lines. Stated alternatively, the 

self-selecting memory segments may extend in a first direction (e.g., a “Y” direction) and have a 

similar dimension (e.g., in the “Y” direction) as a first access line (e.g., first access line 605). 

Thus at least one self-selecting memory segment may be formed at each intersection of access 

lines (e.g. an intersection of first access line 605 and a second access line 610). Accordingly, 

memory cell 625 may be located at the intersection of first access line 605 and a second access 

line 610, and a memory cell 625-a may be located at the intersection of first access line 605-a 

and second access line 610-a.  

[0106] In some examples, each of access lines 610 and 610-a may be referred to as second 

access lines. As described above, access line 610 may be referred to as a first access line of the 

plurality of second access lines and access line 610-a may be referred to as a second access line 

of the plurality of second access lines. In some examples, access line 605 may be referred to as a 
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first access line of the plurality of first access lines and access line 605-a may be referred to as a 

second access line of the plurality of first access lines.  

[0107] As shown in FIG. 6, in some examples, the first access lines 605 and 605-a may be 

separated by a first dielectric material 620. By separating the first access lines 605 and 605-a by 

the dielectric material 620, a memory cell 625 may be located at the intersection of second 

access line 610 and a first access line 605, and a memory cell 625-a may be located at the 

intersection of second access line 610-a and a first access line 605-a. Memory cell 625 and 

memory cell 625-a may be individually accessed. Stated another way, the presence of dielectric 

material 620 ensures that access line 610 may be in communication with access line 605, but not 

access line 605-a. Thus, one memory cell may be activated at a time. But for dielectric material 

620, a single access line may extend from second access line 610 to second access line 610-a, 

resulting in multiple memory cells being activated at any one time.  

[0108] As described above, memory cells (e.g., memory cells 225 as described with 

reference to FIG. 2B) may be accessed by activating a relevant word line and bit line. Thus, each 

of the memory cells may be accessed by activating one of the plurality of first access lines and 

one of the plurality of second access lines. For example, a memory cell located at the intersection 

of first access line 605 and second access line 610 may be activated at a same time that a 

memory cell located at the intersection of first access line 605-a and second access line 610-a is 

unselected. Alternatively, for example, a memory cell located at the intersection of first access 

line 605-a and second access line 610-a may be activated at a same time that a memory cell 

located at the intersection of first access line 605 and second access line 610 is unselected. The 

presence of first dielectric material 620 located between the memory cells may allow for memory 

cell 625 (e.g., at the intersection of access line 605 and access line 610) to be accessed at a same 

time that a second memory cell 625-a (e.g., at the intersection of access line 605-a and access 

line 610-a) is unselected.  

[0109] Additionally or alternatively, the presence of self-selecting memory 615 in each 

memory cell may enhance differences in a threshold voltage of the memory cells between 

different programmed states. For example, as described above, if the applied voltage is less than 

the threshold voltage, no current may flow if the memory element is in the amorphous (e.g., 

reset) state; if the memory element is in the crystalline (e.g., set) state, it may have a different 
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threshold voltage and, thus, a current may flow in response to the applied voltage. Thus each 

memory cell may be accessed by applying programming pulses of different polarities to the 

respective memory cell. 

[0110] In some examples, isolation regions 645, the plurality of plugs 650, or both may 

facilitate or aid the activation of one memory cell 625 while another memory cell (e.g., memory 

cell 625-a) is unselected. Isolation regions 645 may isolate one or more portions of the plurality 

of second access lines (e.g., isolate second access line 610 from second access line 610-a). In 

some examples, this may be referred to as a cut access line. Stated alternatively, the second 

access lines may be portioned (e.g., cut or isolated) such that one line may be activated at any 

one time. For example, one or more of isolation regions 645 may allow for a corresponding 

portion of second access line 610 to be activated such that a memory cell located at the 

intersection of access line 605-a and access line 610-a is activated, while a memory cell located 

at the intersection of access line 605 and access line 610 is unselected.  

[0111] Additionally or alternatively, each of plugs 650 may be in contact with an end of each 

of the plurality of second access lines. For example, a first plurality of plugs 650 may be in 

contact with a first end of each of the second access lines, and a second plurality of plugs 650 

may be in contact with a second end of each of the second access lines. In some examples, zero, 

one, or two ends of each of the plurality of second access lines may be in contact with one of the 

plurality of plugs 650. Thus, one or more of the plurality of plugs 650 may allow for a current to 

be applied across a corresponding portion of a second access line such that a memory cell located 

at the intersection of access line 605-a and access line 610-a is activated, while a memory cell 

located at the intersection of access line 605 and access line 610 is unselected.  

[0112] Additionally or alternatively, memory structure 600 may include second dielectric 

material 630, third dielectric material (e.g., third dielectric material 635-a, third dielectric 

material 635-b), and fourth dielectric material 640. In some examples, each of the first, second, 

and third dielectric materials, respectively, may be a same dielectric material. In other examples, 

each of the first, second, and third dielectric materials, respectively, may be a same dielectric 

material. In further examples, any two of the first, second, and third dielectric materials, 

respectively, may be a same dielectric material. In some examples, third dielectric material (e.g., 

third dielectric material 635-a, third dielectric material 635-b) may include multiple portions that 
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may or may not have different characteristics. For example, a third dielectric material may 

include a first portion (e.g., third dielectric material 635-a in contact with second dielectric 

material 630 and fourth dielectric material 640) and a second portion (e.g., third dielectric 

material 635-b in contact with first access lines 605 and 605-a).  

[0113] In some examples, the third dielectric material 635-a and third dielectric material 

635-b may be formed at different times. For example, third dielectric material 635-b may be 

formed before third dielectric material 635-a. In other examples, third dielectric material 635-b 

may be formed after third dielectric material 635-a. As discussed above, the first dielectric 

material 620 may separate two access lines, (e.g., access lines 605 and 605-a) to ensure that 

memory cells may be individually-selected. The second, third, and fourth dielectric materials 

may isolate (e.g., electrically isolate) or protect various portions and/or components of the 

memory structure 600.  

[0114] As an example, first dielectric material 620 and third dielectric material 635-b may 

electrically isolate each of first access lines. For example, first dielectric material 620 may isolate 

first access line 605 from first access line 605-a in one direction (e.g., an “X” direction). Third 

dielectric material 635-b may isolate second access line 610 from second access line 610-a in a 

same direction (e.g., an “X” direction). In other examples, third dielectric material 635-b may 

isolate one or more of first access lines 605 and 605-a from an additional first access line (not 

shown) in a second direction (e.g., a “Y” direction). Thus the combination of first dielectric 

material 610 and third dielectric material 635-b may operate in conjunction to ensure that 

multiple access lines (e.g., second access line 610 and second access line 610-a) are electrically 

isolated from each other.  

[0115] Second dielectric material 630 and fourth dielectric material 640 may aid the method 

of fabricating memory structure 600. For example, as described below with reference to FIGs. 

7A through 7E, a stack may be formed that includes, among other materials, second dielectric 

material 630 and fourth dielectric material 640. The stack may be etched in order to form the 

plurality of first access lines. For consistency, it is preferable that each etch be a same dimension 

in at least one direction (e.g., a “Y” direction). Thus fourth dielectric material 640 may be 

included in the stack to ensure a consistent etch depth. For example, third dielectric material 

(e.g., third dielectric material 635-a, third dielectric material 635-b)and fourth dielectric material 
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640 may be different materials. Thus, during an etching process, at least one channel may be 

etched through third dielectric material (e.g., in a “Y” direction). However, due to the presence 

of fourth dielectric material 640, or due to fourth dielectric material 640 being a different 

material than third dielectric material (e.g., third dielectric material 635-a, third dielectric 

material 635-b), the etching process may end upon reaching the fourth dielectric material 640. 

Accordingly, each of the plurality of second access lines may be formed having a consistent 

dimension (e.g., in a “Y” direction).  

[0116] Similarly, second dielectric material 630 may aid in the method of fabricating 

memory structure 600, as described below with reference to FIGs. 7A through 7E. As described 

above, a stack may be formed that includes, among other materials, second dielectric material 

630 and third dielectric material (e.g., third dielectric material 635-a, third dielectric material 

635-b), and may be etched in order to form the plurality of second access lines (e.g., second 

access line 610). In some examples, the etch depth in at least one direction (e.g., a “Y” direction) 

may be such that the etching process may degrade the openings (e.g., vias or holes) in which the 

second access lines may be formed. For example, openings having a greater dimension in at least 

one direction (e.g., a “Y” direction) may be more susceptible to degradation. Accordingly, the 

presence of second dielectric material 630 may aid the fabrication process such that the etching 

process results in consistent openings and, ultimately consistent second access lines formed 

therein.  

[0117] FIGs. 7A through 7E illustrate example methods of forming a self-selecting memory 

structure that includes horizontal bit lines in accordance with examples of the present disclosure. 

In FIG. 7A, processing step 700-a is depicted. In processing step 700-a, a stack may be formed 

that includes a first dielectric material 705, which may be an example of first dielectric material 

220 as described with reference to FIG. 2A; a second dielectric material 720, which may be an 

example of second dielectric material 230 as described with reference to FIG. 2A; and a third 

dielectric material (e.g., third dielectric material 710-a, third dielectric material 710-b), which 

may be an example of third dielectric material (e.g., third dielectric material 235-a, third 

dielectric material 235-b) as described with reference to FIG. 2A. In some examples, the stack 

may also include a fourth dielectric material 715, which may be an example of fourth dielectric 
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material 240 as described with reference to FIG. 2A. In some examples, a plurality of plugs (e.g., 

plugs 550 as described with reference to FIG. 5) may be formed on at least one side of the stack.  

[0118] In FIG. 7B, processing step 700-b is depicted. In processing step 700-b a removal of 

material in a first direction may occur. The removal of material may result in a plurality of lines 

(e.g., trenches) 725 that extend in a first direction (e.g., a “Y” direction) and a second direction 

(e.g., a “Z” direction) and may extend through the first dielectric material 705, the second 

dielectric material 720, and at least a portion of the third dielectric material 710-a. In some 

examples, the plurality of lines 725 may also extend through the fourth dielectric material 715. In 

some examples, the plurality of lines 725 may be formed by an isotropic etching technique. As 

described above, dielectric material 705 may be a different material than, for example, second 

dielectric material 720 or third dielectric material (e.g., third dielectric material 710-a, third 

dielectric material 710-b)to facilitate the creation of uniform lines 725. In some examples, 

processing step 700-b may result in the third dielectric material (e.g., third dielectric material 

710-a, third dielectric material 710-b)having multiple portions. For example, a third dielectric 

material may include a first portion (e.g., third dielectric material 710-a in contact with second 

dielectric material 720 and fourth dielectric material 715) and a second portion (e.g., third 

dielectric material 710-b in contact with first dielectric material 705). In some examples, the 

third dielectric material 710-a and third dielectric material 710-b may be formed at different 

times. For example, third dielectric material 710-b may be formed before third dielectric material 

710-a. In other examples, third dielectric material 710-b may be formed after third dielectric 

material 710-a. 

[0119] In FIG. 7C, processing step 700-c is depicted. In processing step 700-c a removal of 

material in a second direction may occur. The removal of material may result in a plurality of 

lines 730 that extend in a second direction (e.g., a “Z” that goes in and out of the depicted page) 

and may extend through at least a portion of the first dielectric material 705. This removal of 

material may serve as a placeholder for one or more first access lines (e.g., first access line 205 

as described with reference to FIG. 2A) to be formed. In some examples, the plurality of lines 

730 may be formed by a selective isotropic etching technique.  

[0120] In FIG. 7D, processing step 700-d is depicted. In processing step 700-d a plurality of 

first access lines 735 may be formed. In some examples, first access lines 735 may be formed by 
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depositing a conductive material, followed by isotropically etching lines 725. Processing step 

700-d may be an example of forming a plurality of first access lines 735 in contact with the first 

dielectric material 705. In some examples, the first access lines 735 may be examples of first 

access line 205 as described with reference to FIG. 2A, and may be in contact with the first 

dielectric material 705. Additionally or alternatively, each of the first access lines may be in 

contact with one of the plurality of lines 725 (e.g., created during processing step 700-b). The 

first access lines 735 may be formed from a conductive material.  

[0121] In FIG. 7E, processing step 700-e is depicted. In processing step 700-e, self-selecting 

material 740 may be deposited. In some examples, self-selecting memory 740 may be an 

example of self-selecting memory 215 as described with reference to FIG. 2A. In some 

examples, depositing self-selecting memory 740 may be an example of depositing self-selecting 

memory 740 to form a plurality of memory cells in contact with at least a part of a plurality of 

second access lines 745, the plurality of second access lines 745 in contact with the self-selecting 

memory 740. Accordingly, a plurality of second access lines 745 may be formed after depositing 

self-selecting memory 740. The plurality of second access lines 745 may be formed, for 

example, by filling lines 725 with a conductive material. The conductive material may then be 

patterned into electrically isolated lines along at least one direction (e.g., a “Z” direction). During 

such a patterning operation, conductive material may be selectively removed and replaced with a 

dielectric material (not shown). In some examples, the plurality of second access lines 745 may 

be examples of second access lines 210 as described with reference to FIG. 2A, and may be in 

contact with self-selecting memory 740. Additionally or alternatively, for example, one or more 

portions of the second access line 745 may be etched to create one or more isolation regions 

(e.g., isolation region 545 as described with reference to FIG. 5), and one or more pluralities of 

plugs (e.g., plugs 550 as described with reference to FIG. 5) may be formed in contact with a 

first end of the second access line 745. In some examples, the isolation regions may isolate a 

conductive material (e.g., second access lines 745) in at least one direction (e.g., an “X” 

direction).  

[0122] FIG. 8A through 8E illustrate example methods of forming a self-selecting memory 

structure that includes horizontal bit lines in accordance with examples of the present disclosure. 

In FIG. 8A, processing step 800-a is depicted. In processing step 800-a, a stack may be formed 
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that includes a first dielectric material 805, which may be an example of first dielectric material 

220 as described with reference to FIG. 2A; a second dielectric material 820, which may be an 

example of second dielectric material 230 as described with reference to FIG. 2A; and a third 

dielectric material (e.g., third dielectric material 810-a, third dielectric material 810-b), which 

may be an example of third dielectric material (e.g., third dielectric material 235-a, third 

dielectric material 235-b)as described with reference to FIG. 2A. In some examples, the stack 

may also include a fourth dielectric material 815, which may be an example of fourth dielectric 

material 240 as described with reference to FIG. 2A. In some examples, a plurality of plugs (e.g., 

plugs 550 as described with reference to FIG. 5) may be formed on least one side of the stack.  

[0123] In FIG. 8B, processing step 800-b is depicted. In processing step 800-b a removal of 

material in a first direction may occur. The removal of material may result in a plurality of lines 

(e.g., trenches) 825 that extend in a first direction (e.g., a “Y” direction) and a second direction 

(e.g., a “Z” direction) and may extend through the first dielectric material 805, the second 

dielectric material 820, and at least a portion of the third dielectric material 810-a. In some 

examples, the plurality of lines 825 may also extend through the fourth dielectric material 815. In 

some examples, the plurality of lines 825 may be formed by an isotropic etching technique. As 

described above, dielectric material 805 may be a different material than, for example, second 

dielectric material 820 or third dielectric material (e.g., third dielectric material 810-a, third 

dielectric material 810-b) to facilitate the creation of uniform lines 825. After removing material 

in the first direction, a removal of material in a second direction may occur. The removal of 

material may result in a plurality of lines 830 that extend in a second direction (e.g., a “Z” that 

goes in and out of the depicted page) and may extend through at least a portion of the first 

dielectric material 805. This removal of material may serve as a placeholder for one or more first 

access lines (e.g., first access line 205 as described with reference to FIG. 2A) to be formed. In 

some examples, processing step 800-b may result in the third dielectric material having multiple 

portions. For example, a third dielectric material may include a first portion (e.g., third dielectric 

material 810-a in contact with second dielectric material 820 and fourth dielectric material 815) 

and a second portion (e.g., third dielectric material 810-b in contact with first dielectric material 

805). In some examples, the third dielectric material 810-a and third dielectric material 810-b 

may be formed at different times. For example, third dielectric material 810-b may be formed 

before third dielectric material 810-a. In other examples, third dielectric material 810-b may be 
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formed after third dielectric material 810-a. In some examples, the plurality of lines 830 may be 

formed by a selective isotropic etching technique. 

[0124] In FIG. 8C, processing step 800-c is depicted. In processing step 800-c a plurality of 

first access lines 835 may be formed. In some examples, first access lines 835 may be formed by 

depositing a conductive material, followed by isotropically etching lines 825. Processing step 

800-c may be an example of forming a plurality of first access lines 835 in contact with the first 

dielectric material 805. In some examples, the first access lines 835 may be examples of first 

access line 205 as described with reference to FIG. 2A, and may be in contact with the first 

dielectric material 805. Additionally or alternatively, each of the first access lines may be in 

contact with one of the plurality of lines 825 (e.g., created during processing step 700-b). The 

first access lines 835 may be formed from a conductive material.  

[0125] In FIG. 8D, processing step 800-d is depicted. In processing step 800-d, a plurality of 

discrete self-selecting material segments 840 may be first deposited. In some examples, self-

selecting memory segments 840 may be an example of self-selecting memory segments 315 as 

described with reference to FIG. 3. In some examples, this may be an example of forming a 

plurality of discrete self-selecting memory segments 840 coupled with the plurality of first 

access lines 835.  

[0126] In FIG. 8E, processing step 800-e is depicted. Processing step 800-e may depict 

forming a plurality of second access lines 845 that are coupled with each of the plurality of 

discrete self-selecting memory segments 840. In some examples, each of the plurality of discrete 

self-selecting memory segments 840 may be positioned between a first side of a first access line 

of the plurality of second access lines 845 and a second side of a second access line of the 

plurality of second access lines 845. Additionally or alternatively, for example, one or more 

portions of the second access lines 845 may be etched to create one or more isolation regions 

(e.g., isolation region 545 as described with reference to FIG. 5), and one or more pluralities of 

plugs (e.g., plugs 550 as described with reference to FIG. 5) may be formed in contact with a 

first end of the second access line 845. In some examples, the isolation regions may isolate a 

conductive material (e.g., second access lines 845) in at least one direction (e.g., an “X” 

direction). 
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[0127] FIG. 9 shows a diagram of a system 900 including a device 905 that supports self-

selecting memory array with horizontal bit lines in accordance with examples of the present 

disclosure. Device 905 may be an example of or include the components of memory structure 

200 as described above, e.g., with reference to FIG. 2. Device 905 may include components for 

bi-directional voice and data communications including components for transmitting and 

receiving communications, including memory controller 915, memory cells 920, basic 

input/output system (BIOS) component 925, processor 930, I/O controller 935, and peripheral 

components 940. These components may be in electronic communication via one or more buses 

(e.g., bus 910). 

[0128] Memory controller 915 may operate one or more memory cells as described herein. 

Specifically, memory controller 915 may be configured to support self-selecting memory array 

with horizontal bit lines. In some cases, memory controller 915 may include a row decoder, 

column decoder, or both, as described herein (not shown). 

[0129] Memory cells 920 may store information (i.e., in the form of a logical state) as 

described herein. 

[0130] BIOS component 925 be a software component that includes BIOS operated as 

firmware, which may initialize and run various hardware components. BIOS component 925 

may also manage data flow between a processor and various other components, e.g., peripheral 

components, input/output control component, etc. BIOS component 925 may include a program 

or software stored in read only memory (ROM), flash memory, or any other non-volatile 

memory. 

[0131] Processor 930 may include an intelligent hardware device, (e.g., a general-purpose 

processor, a DSP, a central processing unit (CPU), a microcontroller, an ASIC, an FPGA, a 

programmable logic device, a discrete gate or transistor logic component, a discrete hardware 

component, or any combination thereof). In some cases, processor 930 may be configured to 

operate a memory array using a memory controller. In other cases, a memory controller may be 

integrated into processor 930. Processor 930 may be configured to execute computer-readable 

instructions stored in a memory to perform various functions (e.g., functions or tasks supporting 

self-selecting memory array with horizontal bit lines). 

[0132] I/O controller 935 may manage input and output signals for device 905. I/O controller 

935 may also manage peripherals not integrated into device 905. In some cases, I/O controller 



Micron Ref. No. 2017-0518.00/SG 
46 

Attorney Docket No. P192.WO.SG (88231.2149) 

935 may represent a physical connection or port to an external peripheral. In some cases, I/O 

controller 935 may utilize an operating system such as iOS®, ANDROID®, MS-DOS®, MS-

WINDOWS®, OS/2®, UNIX®, LINUX®, or another known operating system. In other cases, 

I/O controller 935 may represent or interact with a modem, a keyboard, a mouse, a touchscreen, 

or a similar device. In some cases, I/O controller 935 may be implemented as part of a processor. 

In some cases, a user may interact with device 905 via I/O controller 935 or via hardware 

components controlled by I/O controller 935. 

[0133] Peripheral components 940 may include any input or output device, or an interface 

for such devices. Examples may include disk controllers, sound controller, graphics controller, 

Ethernet controller, modem, universal serial bus (USB) controller, a serial or parallel port, or 

peripheral card slots, such as peripheral component interconnect (PCI) or accelerated graphics 

port (AGP) slots. 

[0134] Input 945 may represent a device or signal external to device 905 that provides input 

to device 905 or its components. This may include a user interface or an interface with or 

between other devices. In some cases, input 945 may be managed by I/O controller 935, and may 

interact with device 905 via a peripheral component 940. 

[0135] Output 950 may also represent a device or signal external to device 905 configured to 

receive output from device 905 or any of its components. Examples of output 950 may include a 

display, audio speakers, a printing device, another processor or printed circuit board, etc. In some 

cases, output 950 may be a peripheral element that interfaces with device 905 via peripheral 

component(s) 940. In some cases, output 950 may be managed by I/O controller 935 

[0136] The components of device 905 may include circuitry designed to carry out their 

functions. This may include various circuit elements, for example, conductive lines, transistors, 

capacitors, inductors, resistors, amplifiers, or other active or unselected elements, configured to 

carry out the functions described herein. Device 905 may be a computer, a server, a laptop 

computer, a notebook computer, a tablet computer, a mobile phone, a wearable electronic device, 

a personal electronic device, or the like. Or device 905 may be a portion or aspect of such a 

device. 

[0137] FIG. 10 shows a flowchart illustrating a method 1000 of forming a self-selecting 

memory array with horizontal bit lines in accordance with examples of the present disclosure. 
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The operations of method 1000 may be implemented by the method described herein, for 

example with reference to FIGs. 7A through 7E and 8A through 8E.  

[0138] At 1005 a stack may be formed that includes a first dielectric material, a second 

dielectric material, and a third dielectric material. The operations of 1005 may be performed 

according to the methods described herein. In certain examples, aspects of the operations of 1005 

may be performed by one or more processes described with reference to FIGs. 7A through 7E 

and 8A through 8E. 

[0139] At 1010 a removal of material in a first direction may occur, to form a first plurality 

of lines in the first dielectric material, the second dielectric material, and the third dielectric 

material. The operations of 1010 may be performed according to the methods described herein 

and may be conducted, for example, using an isotropic etching technique. In certain examples, 

aspects of the operations of 1010 may be performed by one or more processes described with 

reference to FIGs. 7A through 7E and 8A through 8E. 

[0140] At 1015 a removal of material in a second direction may occur, to form a second 

plurality of lines in the first dielectric material. The operations of 1015 may be performed 

according to the methods described herein. In certain examples, aspects of the operations of 1015 

may be performed by one or more processes described with reference to FIGs. 7A through 7E 

and 8A through 8E. 

[0141] At 1020 a plurality of first access lines may be formed that in contact with the first 

dielectric material. The operations of 1020 may be performed according to the methods 

described herein. In certain examples, aspects of the operations of 1020 may be performed by 

one or more processes described with reference to FIGs. 7A through 7E and 8A through 8E. 

[0142] At 1025 a deposition of a self-selecting material may occur, to form a plurality of 

memory cells in contact with at least a part of a plurality of second access lines, the plurality of 

second access lines in contact with the self-selecting memory. The plurality of second access 

lines may be formed, for example, by filling one or more lines (e.g., trenches) with a conductive 

material. The conductive material may then be patterned into electrically isolated lines along at 

least one direction (e.g., a “Z” direction). During such a patterning operation, conductive 

material may be selectively removed and replaced with a dielectric material. The operations of 

1025 may be performed according to the methods described herein. In certain examples, aspects 
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of the operations of 1025 may be performed by one or more processes described with reference 

to FIGs. 7A through 7E and 8A through 8E.  

[0143] FIG. 11 shows a flowchart illustrating a method 1100 of forming a self-selecting 

memory array with horizontal bit lines in accordance with examples of the present disclosure. 

The operations of method 1100 may be implemented by the methods described herein, for 

example with reference to FIGs. 7A through 7E and 8A through 8E. 

[0144] At 1105 a plurality of plugs may be formed. The plurality of plugs may be formed 

before forming a stack that includes a first dielectric material, a second dielectric material, and a 

third dielectric material (e.g., 1110). In some examples, a first end of each of the plurality of 

plugs may be in contact with a second end of each of the plurality of second access lines. The 

operations of 1105 may be performed according to the methods described herein. In certain 

examples, aspects of the operations of 1105 may be performed by one or more processes 

described with reference to FIGs. 7A through 7E and 8A through 8E. 

[0145] At 1110 a stack may be formed that includes a first dielectric material, a second 

dielectric material, and a third dielectric material. The operations of 1110 may be performed 

according to the methods described herein. In certain examples, aspects of the operations of 1105 

may be performed by one or more processes described with reference to FIGs. 7A through 7E 

and 8A through 8E. 

[0146] At 1115 a removal of material in a first direction may occur, to form a first plurality 

of lines in the first dielectric material, the second dielectric material, and the third dielectric 

material. The operations of 1115 may be performed according to the methods described herein. 

In certain examples, aspects of the operations of 1115 may be performed by one or more 

processes described with reference to FIGs. 7A through 7E and 8A through 8E.  

[0147] At 1120 a removal of material in a second direction may occur, to form a second 

plurality of lines in the first dielectric material. The operations of 1120 may be performed 

according to the methods described herein. In certain examples, aspects of the operations of 1120 

may be performed by one or more processes described with reference to FIGs. 7A through 7E 

and 8A through 8E. 

[0148] At 1125 a plurality of first access lines may be formed that are in contact with the 

first dielectric material. The operations of 1125 may be performed according to the methods 
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described herein. In certain examples, aspects of the operations of 1125 may be performed by 

one or more processes described with reference to FIGs. 7A through 7E and 8A through 8E. 

[0149] At 1130 a self-selecting material may be deposited to form a plurality of memory 

cells in contact with at least a part of a plurality of second access lines, the plurality of second 

access lines in contact with the self-selecting memory. The operations of 1130 may be performed 

according to the methods described herein. In certain examples, aspects of the operations of 1130 

may be performed by one or more processes described with reference to FIGs. 7A through 7E 

and 8A through 8E. 

[0150] At 1135 a removal of at least a portion of the plurality of second access lines in the 

first direction may occur. The operations of 1135 may be performed according to the methods 

described herein. In certain examples, aspects of the operations of 1135 may be performed by 

one or more processes described with reference to FIGs. 7A through 7E and 8A through 8E. 

[0151] At 1140 a plurality of plugs may be formed. In some examples, a first end of each of 

the plurality of plugs may be in contact with a second end of each of the plurality of second 

access lines. The operations of 1140 may be performed according to the methods described 

herein. In certain examples, aspects of the operations of 1140 may be performed by one or more 

processes described with reference to FIGs. 7A through 7E and 8A through 8E. 

[0152] In some examples, the method of formation may also include forming a stack that 

includes a first dielectric material, a second dielectric material, and a third dielectric material. In 

some cases, the method of formation may include removing material in a second direction to 

form a second plurality of lines in the first dielectric material. The method of formation may 

include forming a plurality of first access lines in contact with the first dielectric material.  

[0153] In some examples, the method of formation may include depositing a self-selecting 

material to form a plurality of memory cells in contact with at least a part of a plurality of second 

access lines, the plurality of second access lines in contact with the self-selecting memory. In 

some examples, the self-selecting memory may include chalcogenide. In other examples, the 

method of formation may include removing material in a first direction to form a first plurality of 

lines in the first dielectric material, the second dielectric material, and the third dielectric 

material. The method of formation may also include removing at least a portion of the plurality 

of second access lines in the first direction.  
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[0154] Additionally or alternatively, for example, the method of formation may include 

forming a second plurality of plugs in the stack, a first end of each of the second plurality of 

plugs in contact with a first end of each of the plurality of second access lines. At least one of the 

first plurality of lines may include a width that is greater than another line of the first plurality of 

lines. In other cases, the first dielectric material and the second dielectric material may be a same 

material. In some examples, the method of formation may also include forming a plurality of 

plugs in the stack, a first end of each of the plurality of plugs in contact with a second end of 

each of the plurality of second access lines. In other examples, the plurality of second access 

lines may be formed, for example, by filling one or more lines (e.g., trenches) with a conductive 

material. The conductive material may then be patterned into electrically isolated lines along at 

least one direction (e.g., a “Z” direction). During such a patterning operation, conductive 

material may be selectively removed and replaced with a dielectric material. 

[0155] FIG. 12 shows a flowchart illustrating a method 1200 of forming a self-selecting 

memory array with horizontal bit lines in accordance with examples of the present disclosure. 

The operations of method 1200 may be implemented by the method described herein, for 

example with reference to FIGs. 7A through 7E and 8A through 8E. 

[0156] At 1205 a stack may be formed that includes a first dielectric material, a second 

dielectric material, and a third dielectric material. The operations of 1205 may be performed 

according to the methods described herein. In certain examples, aspects of the operations of 1205 

may be performed by one or more processes described with reference to FIGs. 7A through 7E 

and 8A through 8E. 

[0157] At 1210 a removal of material in a first direction may occur, to form a first plurality 

of lines in the first dielectric material, the second dielectric material, and the third dielectric 

material. The operations of 1210 may be performed according to the methods described herein. 

In certain examples, aspects of the operations of 1210 may be performed by one or more 

processes described with reference to FIGs. 7A through 7E and 8A through 8E. 

[0158] At 1215 a removal of material in a second direction may occur, to form a second 

plurality of lines in the first dielectric material. The operations of 1215 may be performed 

according to the methods described herein. In certain examples, aspects of the operations of 1215 

may be performed by one or more processes described with reference to FIGs. 7A through 7E 

and 8A through 8E. 
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[0159] At 1220 a plurality of first access lines may be formed that are coupled with the first 

dielectric material. The operations of 1220 may be performed according to the methods 

described herein. In certain examples, aspects of the operations of 1220 may be performed by 

one or more processes described with reference to FIGs. 7A through 7E and 8A through 8E. 

[0160] At 1225 a plurality of discrete self-selecting material segments may be formed that 

are coupled with the plurality of first access lines. The operations of 1225 may be performed 

according to the methods described herein. In certain examples, aspects of the operations of 1225 

may be performed by one or more processes described with reference to FIGs. 7A through 7E 

and 8A through 8E. 

[0161] At 1230 a plurality of second access lines may be formed that are coupled with each 

of the plurality of discrete self-selecting memory segments, each of the plurality of discrete self-

selecting memory segments positioned between a first side of a first access line of the plurality of 

second access lines and a second side of a second access line of the plurality of second access 

lines. The plurality of second access lines may be formed, for example, by filling one or more 

lines (e.g., trenches) with a conductive material. The conductive material may then be patterned 

into electrically isolated lines along at least one direction (e.g., a “Z” direction). During such a 

patterning operation, conductive material may be selectively removed and replaced with a 

dielectric material. The operations of 1230 may be performed according to the methods 

described herein. In certain examples, aspects of the operations of 1230 may be performed by 

one or more processes described with reference to FIGs. 7A through 7E and 8A through 8E. 

[0162] FIG. 13 shows a flowchart illustrating a method 1300 of forming a self-selecting 

memory array with horizontal bit lines in accordance with examples of the present disclosure. 

The operations of method 1300 may be implemented by the method described herein, for 

example with reference to FIGs. 7A through 7E and 8A through 8E. 

[0163] At 1305 a first plurality of plugs may be formed. In some examples, each of the first 

plurality of plugs may be in contact with a first end of each of the plurality of second access lines 

The operations of 1305 may be performed according to the methods described herein. In certain 

examples, aspects of the operations of 1310 may be performed by one or more processes 

described with reference to FIGs. 7A through 7E and 8A through 8E. 

[0164] At 1310 a stack may be formed that includes a first dielectric material, a second 

dielectric material, and a third dielectric material. The operations of 1310 may be performed 
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according to the methods described herein. In certain examples, aspects of the operations of 1305 

may be performed by one or more processes described with reference to FIGs. 7A through 7E 

and 8A through 8E. 

[0165] At 1315 a removal of material in a first direction may occur, to form a first plurality 

of lines in the first dielectric material, the second dielectric material, and the third dielectric 

material. The operations of 1315 may be performed according to the methods described herein. 

In certain examples, aspects of the operations of 1315 may be performed by one or more 

processes described with reference to FIGs. 7A through 7E and 8A through 8E. 

[0166] At 1320 a removal of material in a second direction may occur, to form a second 

plurality of lines in the first dielectric material. The operations of 1320 may be performed 

according to the methods described herein. In certain examples, aspects of the operations of 1320 

may be performed by one or more processes described with reference to FIGs. 7A through 7E 

and 8A through 8E. 

[0167] At 1325 a plurality of first access lines may be forming that are coupled with the first 

dielectric material. The operations of 1325 may be performed according to the methods 

described herein. In certain examples, aspects of the operations of 1325 may be performed by 

one or more processes described with reference to FIGs. 7A through 7E and 8A through 8E. 

[0168] At 1330 a plurality of discrete self-selecting material segments may be formed that 

are coupled with the plurality of first access lines. The operations of 1330 may be performed 

according to the methods described herein. In certain examples, aspects of the operations of 1330 

may be performed by one or more processes described with reference to FIGs. 7A through 7E 

and 8A through 8E. 

[0169] At 1335 a plurality of second access lines may be formed that are coupled with each 

of the plurality of discrete self-selecting memory segments. In some examples, each of the 

plurality of discrete self-selecting memory segments may be positioned between a first side of a 

first access line of the plurality of second access lines and a second side of a second access line 

of the plurality of second access lines. The operations of 1335 may be performed according to 

the methods described herein. In certain examples, aspects of the operations of 1335 may be 

performed by one or more processes described with reference to FIGs. 7A through 7E and 8A 

through 8E. 
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[0170] At 1340 a portion of the plurality of second access lines may be removed in the first 

direction. The operations of 1340 may be performed according to the methods described herein. 

In certain examples, aspects of the operations of 1340 may be performed by one or more 

processes described with reference to FIGs. 7A through 7E and 8A through 8E. 

[0171] At 1345 a second plurality of plugs may be formed. In some examples, each of the 

second plurality of plugs may be in contact with a second end of each of the plurality of second 

access lines. The operations of 1345 may be performed according to the methods described 

herein. In certain examples, aspects of the operations of 1345 may be performed by one or more 

processes described with reference to FIGs. 7A through 7E and 8A through 8E. 

[0172] In some examples, the method of formation may include forming a stack that includes 

a first dielectric material, a second dielectric material, and a third dielectric material. In some 

cases, at least some of the plurality of discrete self-selecting memory segments may include 

chalcogenide. In other examples, the method of formation may include removing material in a 

second direction to form a second plurality of lines in the first dielectric material. The method of 

formation may also include forming a plurality of first access lines coupled with the first 

dielectric material.  

[0173] In some cases, the method of formation may include forming a plurality of second 

access lines that are coupled with each of the plurality of discrete self-selecting memory 

segments, each of the plurality of discrete self-selecting memory segments positioned between a 

first side of a first access line of the plurality of second access lines and a second side of a second 

access line of the plurality of second access lines. Additionally or alternatively, for example, the 

method of formation may include removing material in a first direction to form a first plurality of 

lines in the first dielectric material, the second dielectric material, and the third dielectric 

material.  

[0174] In other cases, the method of formation may include removing material in a second 

direction to form a second plurality of lines in the first dielectric material. In some examples, 

each of the first dielectric material, the second dielectric material, and the third dielectric 

material comprise a different material. In other examples, a width of the first dielectric material, 

after removing the material in the second direction, is greater than a width of at least one of the 

plurality of second access lines. Additionally or alternatively, the method of formation may 

include forming a first plurality of plugs and a second plurality of plugs in the stack, each of the 
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first plurality of plugs in contact with a first end of each of the plurality of second access lines, 

and each of the second plurality of plugs in contact with a second end of each of the plurality of 

second access lines.  

[0175] It should be noted that the methods described above describe possible 

implementations, and that the operations and the steps may be rearranged or otherwise modified 

and that other implementations are possible. Furthermore, examples from two or more of the 

methods may be combined. 

[0176] Information and signals described herein may be represented using any of a variety of 

different technologies and techniques. For example, data, instructions, commands, information, 

signals, bits, symbols, and chips that may be referenced throughout the above description may be 

represented by voltages, currents, electromagnetic waves, magnetic fields or particles, optical 

fields or particles, or any combination thereof. Some drawings may illustrate signals as a single 

signal; however, it will be understood by a person of ordinary skill in the art that the signal may 

represent a bus of signals, where the bus may have a variety of bit widths. 

[0177] The term “electronic communication” and “coupled” refer to a relationship between 

components that support electron flow between the components. This may include a direct 

connection between components or may include intermediate components. Components in 

electronic communication or coupled to one another may be actively exchanging electrons or 

signals (e.g., in an energized circuit) or may not be actively exchanging electrons or signals (e.g., 

in a de-energized circuit) but may be configured and operable to exchange electrons or signals 

upon a circuit being energized. By way of example, two components physically connected via a 

switch (e.g., a transistor) are in electronic communication or may be coupled regardless of the 

state of the switch (i.e., open or closed). 

[0178] The term “layer” used herein refers to a stratum or sheet of a geometrical structure. 

each layer may have three dimensions (e.g., height, width, and depth) and may cover some or all 

of a surface. For example, a layer may be a three-dimensional structure where two dimensions 

are greater than a third, e.g., a thin-film. Layers may include different elements, components, 

and/or materials. In some cases, one layer may be composed of two or more sublayers. In some 

of the appended figures, two dimensions of a three-dimensional layer are depicted for purposes 
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of illustration. Those skilled in the art will, however, recognize that the layers are three-

dimensional in nature 

[0179] As used herein, the term “substantially” means that the modified characteristic (e.g., a 

verb or adjective modified by the term substantially) need not be absolute but is close enough so 

as to achieve the advantages of the characteristic.  

[0180] Chalcogenide materials may be materials or alloys that include at least one of the 

elements S, Se, and Te. Phase change materials discussed herein may be chalcogenide materials. 

Chalcogenide materials may include alloys of S, Se, Te, Ge, As, Al, Sb, Au, indium (In), gallium 

(Ga), tin (Sn), bismuth (Bi), palladium (Pd), cobalt (Co), oxygen (O), silver (Ag), nickel (Ni), 

platinum (Pt). Example chalcogenide materials and alloys may include, but are not limited to, 

Ge-Te, In-Se, Sb-Te, Ga-Sb, In-Sb, As-Te, Al-Te, Ge-Sb-Te, Te-Ge-As, In-Sb-Te, Te-Sn-Se, 

Ge-Se-Ga, Bi-Se-Sb, Ga-Se-Te, Sn-Sb-Te, In-Sb-Ge, Te-Ge-Sb-S, Te-Ge-Sn-O, Te-Ge-Sn-Au, 

Pd-Te-Ge-Sn, In-Se-Ti-Co, Ge-Sb-Te-Pd, Ge-Sb-Te-Co, Sb-Te-Bi-Se, Ag-In-Sb-Te, Ge-Sb-Se-

Te, Ge-Sn-Sb-Te, Ge-Te-Sn-Ni, Ge-Te-Sn-Pd, or Ge-Te-Sn-Pt. The hyphenated chemical 

composition notation, as used herein, indicates the elements included in a particular compound 

or alloy and is intended to represent all stoichiometries involving the indicated elements. For 

example, Ge-Te may include GexTey, where x and y may be any positive integer. Other examples 

of variable resistance materials may include binary metal oxide materials or mixed valence oxide 

including two or more metals, e.g., transition metals, alkaline earth metals, and/or rare earth 

metals. Examples are not limited to a particular variable resistance material or materials 

associated with the memory elements of the memory cells. For example, other examples of 

variable resistance materials can be used to form memory elements and may include 

chalcogenide materials, colossal magnetoresistive materials, or polymer-based materials, among 

others.  

[0181] The devices discussed herein, including memory array 100, may be formed on a 

semiconductor substrate, such as silicon, germanium, silicon-germanium alloy, gallium arsenide, 

gallium nitride, etc. In some cases, the substrate is a semiconductor wafer. In other cases, the 

substrate may be a silicon-on-insulator (SOI) substrate, such as silicon-on-glass (SOG) or 

silicon-on-sapphire (SOP), or epitaxial layers of semiconductor materials on another substrate. 

The conductivity of the substrate, or sub-regions of the substrate, may be controlled through 
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doping using various chemical species including, but not limited to, phosphorous, boron, or 

arsenic. Doping may be performed during the initial formation or growth of the substrate, by ion-

implantation, or by any other doping means.  

[0182] A transistor or transistors discussed herein may represent a field-effect transistor 

(FET) and comprise a three-terminal device including a source, drain, and gate. The terminals 

may be connected to other electronic elements through conductive materials, e.g., metals. The 

source and drain may be conductive and may comprise a heavily-doped, e.g., degenerate, 

semiconductor region. The source and drain may be separated by a lightly-doped semiconductor 

region or channel. If the channel is n-type (i.e., majority carriers are electrons), then the FET 

may be referred to as a n-type FET. If the channel is p-type (i.e., majority carriers are holes), 

then the FET may be referred to as a p-type FET. The channel may be capped by an insulating 

gate oxide. The channel conductivity may be controlled by applying a voltage to the gate. For 

example, applying a positive voltage or negative voltage to an n-type FET or a p-type FET, 

respectively, may result in the channel becoming conductive. A transistor may be “on” or 

“activated” when a voltage greater than or equal to the transistor’s threshold voltage is applied to 

the transistor gate. The transistor may be “off” or “deactivated” when a voltage less than the 

transistor’s threshold voltage is applied to the transistor gate. 

[0183] The description set forth herein, in connection with the appended drawings, describes 

example configurations and does not represent all the examples that may be implemented or that 

are within the scope of the claims. The term “exemplary” used herein means “serving as an 

example, instance, or illustration,” and not “preferred” or “advantageous over other examples.” 

The detailed description includes specific details for the purpose of providing an understanding 

of the described techniques. These techniques, however, may be practiced without these specific 

details. In some instances, well-known structures and devices are shown in block diagram form 

in order to avoid obscuring the concepts of the described examples. 

[0184] In the appended figures, similar components or features may have the same reference 

label. Further, various components of the same type may be distinguished by following the 

reference label by a dash and a second label that distinguishes among the similar components. If 

just the first reference label is used in the specification, the description is applicable to any one of 
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the similar components having the same first reference label irrespective of the second reference 

label. 

[0185] Information and signals described herein may be represented using any of a variety of 

different technologies and techniques. For example, data, instructions, commands, information, 

signals, bits, symbols, and chips that may be referenced throughout the above description may be 

represented by voltages, currents, electromagnetic waves, magnetic fields or particles, optical 

fields or particles, or any combination thereof. 

[0186] The functions described herein may be implemented in hardware, software executed 

by a processor, firmware, or any combination thereof. If implemented in software executed by a 

processor, the functions may be stored on or transmitted over as one or more instructions or code 

on a computer-readable medium. Other examples and implementations are within the scope of 

the disclosure and appended claims. For example, due to the nature of software, functions 

described above can be implemented using software executed by a processor, hardware, 

firmware, hardwiring, or combinations of any of these. Features implementing functions may 

also be physically located at various positions, including being distributed such that portions of 

functions are implemented at different physical locations. Also, as used herein, including in the 

claims, “or” as used in a list of items (for example, a list of items prefaced by a phrase such as 

“at least one of” or “one or more of”) indicates an inclusive list such that, for example, a list of at 

least one of A, B, or C means A or B or C or AB or AC or BC or ABC (i.e., A and B and C). 

Also, as used herein, the phrase “based on” shall not be construed as a reference to a closed set 

of conditions. For example, an exemplary step that is described as “based on condition A” may 

be based on both a condition A and a condition B without departing from the scope of the present 

disclosure. In other words, as used herein, the phrase “based on” shall be construed in the same 

manner as the phrase “based at least in part on.” 

[0187] The description herein is provided to enable a person skilled in the art to make or use 

the disclosure. Various modifications to the disclosure will be readily apparent to those skilled in 

the art, and the generic principles defined herein may be applied to other variations without 

departing from the scope of the disclosure. Thus, the disclosure is not limited to the examples 

and designs described herein, but is to be accorded the broadest scope consistent with the 

principles and novel features disclosed herein. 
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CLAIMS 

What is claimed is: 

1 	 1. 	A memory device, comprising: 

	

2 	 a plurality of first access lines extending in a first direction; 

3 	 a plurality of second access lines extending in a second direction different from 

	

4 	the first direction; 

5 	 a first plurality of memory cells comprising a self-selecting material, the first 

6 	plurality of memory cells in contact with a first access line of the plurality of second access lines; 

7 	 a second plurality of memory cells comprising the self-selecting memory, the 

8 	second plurality of memory cells in contact with a second access line of the plurality of second 

9 	access lines; and 

	

10 	 a dielectric material between the first plurality of memory cells and the second 

11 	plurality of memory cells, the first plurality of memory cells and the second plurality of memory 

	

12 	cells being positioned between the first access line and the second access line. 

1 	 2. 	The memory device of claim 1, further comprising: 

	

2 	 a plug in contact with a second end of the first access line of the plurality of 

3 	second access lines; and 

	

4 	 a plug in contact with a second end of the second access line of the plurality of 

5 	second access lines, wherein the first access line is electrically isolated from the second access 

6 	line. 

1 	 3. 	The memory device of claim 2, further comprising: 

	

2 	 a plug in contact with a first end of the first access line of the plurality of second 

3 	access lines; and 

	

4 	 a plug in contact with a first end of the second access line of the plurality of 

5 	second access lines. 

1 	 4. 	The memory device of claim 1, wherein the plurality of second access 

	

2 	lines are shunted in at least one direction. 

1 	 5. 	The memory device of claim 1, further comprising: 
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2 	 a second dielectric material between a first memory cell of the first plurality of 

	

3 	memory cells and a second memory cell of the first plurality of memory cells. 

	

1 	 6. 	The memory device of claim 5, wherein the dielectric material and the 

	

2 	second dielectric material are a same material. 

	

1 	 7. 	A method of forming a memory device, comprising: 

	

2 	 forming a stack comprising a first dielectric material, a second dielectric material, 

	

3 	and a third dielectric material; 

	

4 	 removing material in a first direction to form a first plurality of lines in the first 

	

5 	dielectric material, the second dielectric material, and the third dielectric material; 

	

6 	 removing material in a second direction to form a second plurality of lines in the 

	

7 	first dielectric material; 

	

8 	 forming a plurality of first access lines in contact with the first dielectric material; 

	

9 	 depositing a self-selecting material to form a plurality of memory cells in contact 

	

10 	with at least a part of a plurality of second access lines, the plurality of second access lines in 

	

11 	contact with the self-selecting memory. 

	

1 	 8. 	The method of claim 7, further comprising: 

	

2 	 forming a plurality of plugs, a first end of each of the plurality of plugs in contact 

	

3 	with a second end of each of the plurality of second access lines; and 

	

4 	 removing at least a portion of the plurality of second access lines in the first 

	

5 	direction. 

	

1 	 9. 	The method of claim 8, further comprising: 

	

2 	 forming a second plurality of plugs, a first end of each of the second plurality of 

	

3 	plugs in contact with a first end of each of the plurality of second access lines. 

	

1 	 10. 	The method of claim 7, wherein at least one of the first plurality of lines 

	

2 	comprises a width that is greater than another line of the first plurality of lines. 

	

1 
	

11. 	The method of claim 10, the first dielectric material and the second 

	

2 	dielectric material are a same material. 
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1 
	

12. 	The method of claim 7, wherein the self-selecting memory comprises 

2 	chalcogenide. 

1 	 13. 	A memory device, comprising: 

2 	 a first vertical access line comprising a first side and a second side opposite the 

3 	first side; 

4 	 a first memory cell comprising a first self-selecting material, the first memory cell 

5 	coupled with the first side; 

6 	 a dielectric material between with the first memory cell and a second memory 

7 	cell, wherein the second memory cell comprises a second self-selecting memory and is coupled 

8 	with a second side of a second vertical access line that is opposite the first side of the first 

9 	vertical access line. 

1 	 14. 	The memory device of claim 13, further comprising: 

2 	 a first horizontal access line coupled with the dielectric material and the first 

3 	memory cell; and 

4 	 a second horizontal access line coupled with the dielectric material and the second 

5 	memory cell, the first horizontal access line in communication with the first vertical access line 

6 	and the second horizontal access line in communication with the second vertical access line. 

1 	 15. 	The memory device of claim 13, wherein the first vertical access line is 

2 	electrically isolated from the second vertical access line. 

1 	 16. 	The memory device of claim 15, further comprising: 

2 	 a sealing material in contact with a second end of the first vertical access line and 

3 	the second vertical access line, wherein the first vertical access line and the second vertical 

4 	access line are isolated from each other based at least in part on the sealing material. 

1 	 17. 	The memory device of claim 13, wherein the memory device comprises a 

2 	plurality of first discrete self-selecting memory segments and a plurality of second discrete self- 

3 	selecting memory segments, the plurality of first discrete segments including the first self- 

4 	selecting memory and the plurality of second discrete segments including the second self- 
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5 	selecting memory, and wherein the first memory cell includes one of the plurality of first discrete 

6 	segments and the second memory cell includes one of the plurality of second discrete segments. 

1 	 18. 	The memory device of claim 13, wherein each of the first self-selecting 

2 	memory and the second self-selecting memory are continuous along a first plurality of memory 

3 	cells coupled with the first side of the first vertical access line and along a second plurality of 

4 	memory cells coupled with the second side of the second vertical access line, wherein each of the 

5 	first plurality of memory cells and the second plurality of memory cells comprise chalcogenide. 

1 	 19. 	A memory device, comprising: 

2 	 a first plurality of memory cells and a second plurality of memory cells positioned 

3 	between a first side of a first vertical access line of a plurality of vertical access lines and a 

4 	second side of a second vertical access line of the plurality of vertical access lines, each of the 

5 	memory cells comprising a discrete self-selecting material segment; 

6 	 a dielectric material between the first plurality of memory cells and the second 

7 	plurality of memory cells, wherein the first plurality of memory cells are coupled with the first 

8 	vertical access line and the second plurality of memory cells are coupled with the second vertical 

9 	access line. 

1 	 20. 	The memory device of claim 19, further comprising: 

2 	 a first plurality of horizontal access lines coupled with each of the first plurality of 

3 	memory cells; and 

4 	 a second plurality of horizontal access lines coupled with each of the second 

5 	plurality of memory cells. 

1 	 21. 	The memory device of claim 20, further comprising: 

2 	 a first plurality of plugs in contact with a first end of each of the plurality of 

3 	vertical access lines; and 

4 	 a second plurality of plugs in contact with a second end of each of the plurality of 

5 	vertical access lines, wherein at least the first vertical access line of the plurality of vertical 

6 	access lines is electrically isolated from the second vertical access line of the plurality of vertical 

7 	access lines. 
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1 	 22. 	The memory device of claim 21, further comprising: 

	

2 	 a second dielectric material in contact with the first vertical access line and the 

3 	second vertical access line, the second dielectric material different than the dielectric material. 

1 	 23. 	The memory device of claim 22, wherein the dielectric material and the 

	

2 	second dielectric material are different materials. 

1 	 24. 	The memory device of claim 22, wherein the second dielectric material is 

	

2 	in contact with the dielectric material in at least a first direction. 

1 	 25. 	The memory device of claim 19, wherein a width of the dielectric material 

	

2 	is greater than a width of at least one of the plurality of vertical access lines. 

1 	 26. 	The memory device of claim 19, wherein each of the discrete self- 

	

2 	selecting memory segments comprises chalcogenide. 

1 	 27. 	The memory device of claim 19, wherein the first vertical access line is 

	

2 	coupled with the second vertical access line. 

1 	 28. 	A method of forming a memory device, comprising: 

	

2 	 forming a stack comprising a first dielectric material, a second dielectric material, 

3 	and a third dielectric material; 

	

4 	 removing material in a first direction to form a first plurality of lines in the first 

5 	dielectric material, the second dielectric material, and the third dielectric material; 

6 	 removing material in a second direction to form a second plurality of lines in the 

7 	first dielectric material; 

8 	 forming a plurality of first access lines coupled with the first dielectric material; 

9 	 forming a plurality of discrete self-selecting material segments coupled with the 

	

10 	plurality of first access lines; and 

11 	 forming a plurality of second access lines that are coupled with each of the 

	

12 	plurality of discrete self-selecting memory segments, each of the plurality of discrete self- 

13 	selecting memory segments positioned between a first side of a first access line of the plurality of 
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14 	second access lines and a second side of a second access line of the plurality of second access 

	

15 	lines. 

1 	 29. 	The method of claim 28, further comprising: 

	

2 	 forming a first plurality of plugs and a second plurality of plugs, each of the first 

	

3 	plurality of plugs in contact with a first end of each of the plurality of second access lines, and 

	

4 	each of the second plurality of plugs in contact with a second end of each of the plurality of 

	

5 	second access lines; and 

	

6 	 removing a portion of the plurality of second access lines in the first direction. 

1 	 30. 	The method of claim 28, wherein each of the plurality of discrete self- 

	

2 	selecting memory segments are formed adjacent to the first plurality of lines. 

1 	 31. 	The method of claim 28, wherein a width of the first dielectric material, 

	

2 	after removing the material in the second direction, is greater than a width of at least one of the 

	

3 	plurality of second access lines. 

1 	 32. 	The method of claim 30, wherein each of the first dielectric material, the 

	

2 	second dielectric material, and the third dielectric material comprise a different material. 

1 	 33. 	The method of claim 28, wherein at least some of the plurality of discrete 

	

2 	self-selecting memory segments comprise chalcogenide. 
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