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CLAIMS 

The invention claimed is: 

1. A memory array comprising a plurality of memory cell units; the array 

cc 	prising multiple elevational levels of wordlines, and planes through each level; the 

area of the individual memory cell units along the planes being less than 4F2  relative to 

word]: -s, bitlines, and spaces consumed by the memory cell units. 

2. The memory array of claim 1 wherein the areas of the individual memory 

cell units alon_ the planes are 2F2  relative to wordlines, bitlines, and spaces consumed 

by the memory c:1 units. 

3. The me 	y array of claim 1 wherein the memory cell units comprise 

phase change material, an, are directly between wordlines and bitlines; and wherein the 

only material directly betwee, the wordlines and bitlines is the phase change material. 

4. The memory array s claim 1 comprising: 

global bitlines extend' 	along a first horizontal direction; the global 

bitlines comprising a first series at a firs 	levational level, and a second series at a 

second elevational level which is different 	om the first elevational level; the global 

bitlines of the first series alternating with the • obal bitlines of the second series; 

vertical local bitlines extending pe I, endicularly to the global bitlines; 

wordlines extending along a second 	* izontal direction which is 

perpendicular to the first horizontal direction; the word "nes being stacked in a two- 

dimensional array comprising vertical columns and horizo tal rows; the vertical columns 

of the wordline array comprising two or more wordlines; the 	ertical local bitlines 

extending through the wordline array so that vertical local bi In s are between adjacent 

vertical columns of the wordline array; and 

memory cell material between the wordlines and the 	-rtical local 

bitlines; the memory cell material forming memory cells of the memo 	ell units, with 

individual memory cells being uniquely addressed by wordline/global bith • e 

combinations. 

5. The memory array of claim 4 wherein the global bitlines of the first cries 

are on an opposite side of the wordlines as the global bitlines of the second series. 
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6. The memory array of claim 4 wherein the global bitlines of the first series 

are on a common side of the wordlines as the global bitlines of the second series. 

7. A memory array, comprising: 

global bitlines extending along a first horizontal direction; the global 

bitline• comprising a first series at a first elevational level, and a second series at a 

second elevational level which is different from the first elevational level; the global 

bitlines of the first series alternating with the global bitlines of the second series; 

rtical local bitlines extending perpendicularly to the global bitlines; 

wo ,lines extending along a second horizontal direction which is 

perpendicular to the 	st horizontal direction; the wordlines being stacked in a two-

dimensional array comp sing vertical columns and horizontal rows; the vertical columns 

of the wordline array comp 	ing two or more wordlines; the vertical local bitlines 

extending through the wordlin- array so that vertical local bitlines are between adjacent 

vertical columns of the wordline . • ay; and 

memory cell material eirectly between the wordlines and the vertical local 

bitlines; the memory cell material form 	a plurality of memory cells uniquely 

addressed by wordline/global bitline combi ,ations. 

8. The memory array of claim 7 whe -in the global bitlines of the first series 

are on an opposite side of the wordlines as the globs' bitlines of the second series. 

9. The memory array of claim 8 wherein the 	obal bitlines of the first series 

are directly over the global bitlines of the second series. 

10. The memory array of claim 8 wherein the global bit ' es of the first series 

are not directly over the global bitlines of the second series. 

11. The memory array of claim 7 wherein the global bitlines of th- first series 

are on a common side of the wordlines as the global bitlines of the second serie 

12. The memory array of claim 7 wherein the memory cell material is the 

only material directly between the wordlines and the vertical local bitlines. 
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13. The memory array of claim 12 wherein the memory cell material is a 

phase change material. 

14. The memory array of claim 7 wherein non-linear access devices are 

dir 	tly between the wordlines and the bitlines together with the memory cell material. 

1 	The memory array of claim 7 wherein ovonic threshold switches are 

directly bet een the wordlines and the bitlines together with the memory cell material. 

16. Th memory array of claim 7 wherein non-linear access devices are 

directly between the 	lobal bitlines and the vertical local bitlines. 

17. The memor array of claim 7 wherein ovonic threshold switches are 

directly between the global bi ines and the vertical local bitlines. 

18. A memory array, comprising: 

a plurality of bitline co ibs; the individual combs comprising a 

horizontally-extending global bitline and 	plurality of vertically-extending bitline pillars 

electrically connected to the global bitline; t e bitline combs comprising a first series and 

a second series; the second series being vertic. 	offset relative to the first series; the 

bitline combs of the first series alternating with the bitline combs of the second series to 

form a staggered arrangement of the vertically-extent ng bitline pillars; the horizontally-

extending global bitlines being parallel to one another; 

wordlines extending orthogonally to the glot .1 bitlines; the wordlines 

being stacked in a two-dimensional array comprising vertical t slumns and horizontal 

rows; the vertical columns of the wordline array comprising two o r more wordlines; the 

bitline pillars extending through the wordline array so that bitline pi ars are between 

adjacent vertical columns of the wordline array; and 

memory cell material directly between the wordlines and 	bitline 

pillars; the memory cell material forming a plurality of memory cells unique 	addressed 

by wordline/global bitline combinations. 
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19. 	The memory array of claim 18 wherein the vertical pillars of the first 

series of bitline combs extend downwardly from the global bitlines, and the vertical 

pillars of the second series of bitline combs extend upwardly from the global bitlines. 

20. The memory array of claim 19 wherein individual global bitlines of the 

first s •ries of bitline combs are directly over individual global bitlines of the second 

series o 	tline combs. 

21. The memory array of claim 19 wherein individual global bitlines of the 

first series of bit 	e combs are offset from being directly over individual global bitlines 

of the second series If bitline combs. 

22. The mem. 	array of claim 18 wherein the vertical pillars of the first and 

second series of bitline corns 	extend upwardly from the global bitlines. 

23. The memory array .f claim 18 wherein the vertical pillars of the bitline 

combs are ohmically connected to the global bitlines. 

24. The memory array of claim 	8 wherein the vertical pillars of the bitline 

combs are connected to the global bitlines t 	•ugh access devices that respond non-

linearly to increasing voltage. 

25. The memory array of claim 18 wherein he vertical pillars of the bitline 

combs are connected to the global bitlines through ovoni, threshold switches. 

26. The memory array of claim 18 wherein the me ory cell material of 

multiple memory cells associated with an individual vertical pilla is non-contiguous 

across a surface of the vertical pillar. 

27. The memory array of claim 26 wherein the memory cell m.. erial is phase 

change material. 
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28. The memory array of claim 18 wherein the memory cell material of 

multiple memory cells associated with an individual vertical pillar is 

surface of the vertical pillar. 

contiguous across a 

c an 

29. The memory array of 

material. 

claim 28 wherein the memory cell material is phase 
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CLAIMS: 

1. A memory array, comprising: 

global bitlines extending along a first horizontal direction; the global bitlines comprising a first series at 
a first elevational level, and a second series at a second elevational level which is different from the 
first elevational level; the global bitlines of the first series alternating with the global bitlines of the 
second series; 

vertical local bitlines extending perpendicularly to the global bitlines; 

wordlines extending along a second horizontal direction which is perpendicular to the first horizontal 
direction; the wordlines being stacked in a two-dimensional array comprising vertical columns and 
horizontal rows; the vertical columns of the wordline array comprising two or more wordlines; the 
vertical local bitlines extending through the wordline array so that vertical local bitlines are between 
adjacent vertical columns of the wordline array; and memory cell material directly between the 
wordlines and the vertical local bitlines; the memory cell material forming a plurality of memory cells 
uniquely addressed by wordline/global bitline combinations. 

2. The memory array of claim 1 wherein the global bitlines of the first series are on an opposite side of 
the wordlines as the global bitlines of the second series. 

3. The memory array of claim 2 wherein the global bitlines of the first series are directly over the 
global bitlines of the second series. 

4. The memory array of claim 2 wherein the global bitlines of the first series are not directly over the 
global bitlines of the second series. 

5. The memory array of claim 1 wherein the global bitlines of the first series are on a common side of 
the wordlines as the global bitlines of the second series. 

6. The memory array of claim 1 wherein the memory cell material is the only material directly between 
the wordlines and the vertical local bitlines. 

7. The memory array of claim 6 wherein the memory cell material is a phase change material. 

8. The memory array of claim 1 wherein non-linear access devices are directly between the wordlines 
and the bitlines together with the memory cell material. 

9. The memory array of claim 1 wherein ovonic threshold switches are directly between the wordlines 
and the bitlines together with the memory cell material. 

10. The memory array of claim 1 wherein non-linear access devices are directly between the global 
bitlines and the vertical local bitlines. 

11. The memory array of claim 1 wherein ovonic threshold switches are directly between the global 
bitlines and the vertical local bitlines. 

12. The memory array of claim 1 wherein the global bitlines of the first series are on an opposite side 
of the wordlines as the global bitlines of the second series; wherein the memory cell material is the 
only material directly between the wordlines and the vertical local bitlines; and wherein the memory 
cell material is phase change material. 


