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CLAIMS 

 

 

1. An apparatus comprising: 

 a first conductive material located in a first level of the apparatus; 

 a second conductive material located in a second level of the apparatus; 

 a pillar including a length extending between the first and second levels and contacting 

the first and second conductive materials; 

 memory cells and control lines located along the pillar; 

 a first select gate and a first select line located along the pillar between the first 

conductive material and the memory cells; 

 a second select gate and a second select line located along the pillar between the first 

conductive material and the first select line; 

 a first transistor and a first transistor gate line located along the pillar between the first 

conductive material and the first select line; and 

 a second transistor and a second transistor gate line located along the pillar between the 

first conductive material and the first transistor, wherein the pillar includes a dielectric portion 

having a length extending in a direction of the length of the pillar, and a conductive channel 

having a length extending in the direction of the length of the pillar, and the conductive channel 

surrounds at least part of the dielectric portion, and, wherein the pillar includes a conductive 

portion between the dielectric portion and the first conductive material, the conductive portion 

contacts the dielectric portion at an interface, and the interface is located at a level between 

levels of the first and second transistor gate lines. 

 

2. An apparatus comprising: 

 a first conductive material located in a first level of the apparatus; 

 a second conductive material located in a second level of the apparatus; 

 a pillar including a length extending between the first and second levels and contacting 

the first and second conductive materials; 

 memory cells and control lines located along the pillar; 

 a first select gate and a first select line located along the pillar between the first 
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conductive material and the memory cells; 

 a second select gate and a second select line located along the pillar between the first 

conductive material and the first select line; 

 a first transistor and a first transistor gate line located along the pillar between the first 

conductive material and the first select line; and 

 a second transistor and a second transistor gate line located along the pillar between the 

first conductive material and the first transistor, wherein: 

 the control lines include a first control line and a second control line, each of the first and 

second control lines having a first thickness; 

 each of the first and second select lines has a second thickness; and 

 each of the first and second transistor gate lines has a third thickness, wherein the first, 

second, and third thicknesses are the same. 

 

3. An apparatus comprising: 

 a first conductive material located in a first level of the apparatus; 

 a second conductive material located in a second level of the apparatus; 

 a pillar including a length extending between the first and second levels and contacting 

the first and second conductive materials; 

 memory cells and control lines located along the pillar; 

 a first select gate and a first select line located along the pillar between the first 

conductive material and the memory cells; 

 a second select gate and a second select line located along the pillar between the first 

conductive material and the first select line; 

 a first transistor and a first transistor gate line located along the pillar between the first 

conductive material and the first select line; and 

 a second transistor and a second transistor gate line located along the pillar between the 

first conductive material and the first transistor, wherein: 

 the control lines include a first control line and a second control line, the first control line 

adjacent the second control line and separated from the second control line by a first distance in a 

direction of the length of the pillar; 
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 the first select line is separated from the second control line by a second distance in the 

direction of the length of the pillar; 

 the second select line is separated from the first select line by a third distance in the 

direction of the length of the pillar; 

 the first transistor is separated from the second select line by a fourth distance in the 

direction of the length of the pillar; and 

 the second transistor is separated from the first transistor by a fifth distance in the 

direction of the length of the pillar, wherein the first, second, third, fourth, and fifth distances are 

the same. 

 

4. An apparatus comprising: 

 a first conductive material located in a first level of the apparatus; 

 a second conductive material located in a second level of the apparatus; 

 a pillar including a length extending between the first and second levels and contacting 

the first and second conductive materials; 

 memory cells and control lines located along the pillar; 

 a first select gate and a first select line located along the pillar between the first 

conductive material and the memory cells; 

 a second select gate and a second select line located along the pillar between the first 

conductive material and the first select line; 

 a first transistor and a first transistor gate line located along the pillar between the first 

conductive material and the first select line; and 

 a second transistor and a second transistor gate line located along the pillar between the 

first conductive material and the first transistor, wherein the first and second transistors are part 

of a current generator circuit of the apparatus. 

 

5. An apparatus comprising: 

 a first conductive material located in a first level of the apparatus; 

 a second conductive material located in a second level of the apparatus; 

 a pillar including a length extending between the first and second levels and contacting 
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the first and second conductive materials; 

 memory cells and control lines located along the pillar; 

 a first select gate and a first select line located along the pillar between the first 

conductive material and the memory cells; 

 a second select gate and a second select line located along the pillar between the first 

conductive material and the first select line; 

 a first transistor and a first transistor gate line located along the pillar between the first 

conductive material and the first select line; and 

 a second transistor and a second transistor gate line located along the pillar between the 

first conductive material and the first transistor, wherein the control lines, the first and second 

select lines, and first and second transistor gate lines include a same material. 

 

6. The apparatus of claim 5, wherein the same material is metal. 

 

7. An apparatus comprising: 

 a first conductive material located in a first level of the apparatus; 

 a second conductive material located in a second level of the apparatus; 

 a pillar including a length extending between the first and second levels and contacting 

the first and second conductive materials; 

 memory cells and control lines located along the pillar; 

 a first select gate and a first select line located along the pillar between the first 

conductive material and the memory cells; 

 a second select gate and a second select line located along the pillar between the first 

conductive material and the first select line; 

 a first transistor and a first transistor gate line located along the pillar between the first 

conductive material and the first select line; and 

 a second transistor and a second transistor gate line located along the pillar between the 

first conductive material and the first transistor, wherein the control lines, the first and second 

select lines, and first and second transistor gate lines are separated from a conductive channel of 

the pillar by a same distance. 
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8. An apparatus comprising: 

 a first conductive material located in a first level of the apparatus; 

 a second conductive material located in a second level of the apparatus; 

 a pillar including a length extending between the first and second levels and contacting 

the first and second conductive materials; 

 memory cells and control lines located along the pillar; 

 a first select gate and a first select line located along the pillar between the first 

conductive material and the memory cells; 

 a second select gate and a second select line located along the pillar between the first 

conductive material and the first select line; 

 a first transistor and a first transistor gate line located along the pillar between the first 

conductive material and the first select line; and 

 a second transistor and a second transistor gate line located along the pillar between the 

first conductive material and the first transistor, wherein each of the memory cells includes a 

structure configured to store information, and the structure is a dielectric structure. 

 

9. An apparatus comprising: 

 a first conductive material located in a first level of the apparatus; 

 a second conductive material located in a second level of the apparatus; 

 a pillar including a length extending between the first and second levels and contacting 

the first and second conductive materials; 

 memory cells and control lines located along the pillar; 

 a first select gate and a first select line located along the pillar between the first 

conductive material and the memory cells; 

 a second select gate and a second select line located along the pillar between the first 

conductive material and the first select line; 

 a first transistor and a first transistor gate line located along the pillar between the first 

conductive material and the first select line; and 

 a second transistor and a second transistor gate line located along the pillar between the 
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first conductive material and the first transistor, wherein each of the memory cells includes a 

structure configured to store information, and the structure is polycrystalline silicon structure. 

 

10. The apparatus of claim 4, further comprising a data line and a source, wherein the first 

material is part of the data line, and the second material is part of the source. 

 

11. The apparatus of claim 4, further comprising a data line and a source, wherein the first 

material is part of the source, and the second material is part of the data line. 

 

12. An apparatus comprising: 

 a first conductive material located in a first level of the apparatus; 

 a second conductive material located in a second level of the apparatus; 

 a pillar including a length extending between the first and second levels and contacting 

the first and second conductive materials; 

 memory cells and control lines located along the pillar; 

 a first select gate and a first select line located along the pillar between the first 

conductive material and the memory cells; 

 a second select gate and a second select line located along the pillar between the first 

conductive material and the first select line; 

 a first transistor and a first transistor gate line located along the pillar between the first 

conductive material and the first select line; 

 a second transistor and a second transistor gate line located along the pillar between the 

first conductive material and the first transistor; 

 a third select line located along the pillar between the second conductive material and the 

memory cells; 

 a fourth select line located along the pillar between the second conductive material and 

the third select line; and 

 a third transistor and a third transistor gate line located along the pillar between the 

second conductive material and the fourth select line. 
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13. The apparatus of claim 12, further comprising a fourth transistor and a fourth transistor 

gate line located along the pillar between the second conductive material and the third transistor. 

 

14. An apparatus comprising: 

 a first conductive line; 

 first and second transistors coupled in series with the first conductive line; 

 first and second select gates coupled in series with the first and second transistors, the 

first and second transistors being between the first conductive line and the first and second select 

gates; 

 memory cells coupled in series with the first and second select gates; 

 third and fourth select gates coupled in series with the memory cells, the memory cells 

being between one of the first and second select gates and one of the third and fourth select 

gates; 

 a third transistor coupled in series with the third and fourth select gates; and 

 a second conductive line coupled to the third transistor, the third transistor being   

between the second conductive line and one of the third and fourth select gates. 

 

15. The apparatus of claim 14, wherein the memory cells, the first, second, and third 

transistors, and the first, second, third, and fourth select gates have a same structure. 

 

16. The apparatus of claim 14, wherein the first conductive line includes a data line, and the 

second conductive line includes a source. 

 

17. The apparatus of claim 14, wherein the first conductive line includes a source, and the 

second conductive line includes a data line. 

 

18. The apparatus of claim 14, further comprising a fourth transistor coupled between the 

third transistor and the second conductive line. 
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19. A method comprising: 

 applying a first voltage during an operation of a memory device to a first transistor gate 

line coupled to a first transistor of the memory device; 

 applying a second voltage during the operation of the memory device to a second 

transistor gate line coupled to a second transistor of the memory device; 

 applying a third voltage during the operation of the memory device to a first select line 

coupled to a first select gate of the memory device; 

 applying a fourth voltage during the operation of the memory device to a second select 

line coupled to a second select gate of the memory device; 

 applying a fifth voltage during the operation of the memory device to a third select line 

coupled to a third select gate of the memory device; 

 applying a sixth voltage during the operation of the memory device to fourth select line 

coupled to a fourth select gate of the memory device; and 

 applying a seventh voltage during the operation of the memory device to a third transistor 

gate line coupled to a third transistor of the memory device, wherein the first, second, and third 

transistors and first, second, third, and fourth select gates are coupled in series between first and 

second conductive lines of the memory device. 

 

20. The method of claim 19, further comprising: 

 applying an eighth voltage to at least one of the first and second conductive lines during 

the operation of the memory device, wherein a value of the eighth voltage is greater than a value 

of each of the first, second, third, fourth, fifth, sixth, and seventh voltages. 

 

21. The method of claim 19, wherein a value of each of the first, second, and seventh 

voltages is less than a value of each of the third, fourth, fifth, and sixth voltages. 

 

22. The method of claim 19, wherein the third, fourth, fifth, and sixth voltages have a same 

value. 
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23. The method of claim 22, wherein the first, second, and seventh voltages have a same 

value. 

 

24. A method comprising: 

 forming a pillar extending outwardly from a substrate; 

 forming memory cells and control lines along the pillar; 

 forming first and second select gates and first and second select lines along the pillar; 

 forming first and second transistors and first and second transistor gate lines along the 

pillar, such that the first and second select gates are between the   memory cells and the first and 

second transistors; 

 forming third and fourth select gates and third and fourth select lines along the pillar; and 

 forming a third transistor and a third transistor gate line along the pillar, such that the 

third and fourth select gates are between the memory cells and   the third transistor. 

 

25. The method of claim 24 wherein forming the pillar includes forming a conductive portion 

of the pillar, such that a bottom of the conductive portion of the pillar is at a level between levels 

of the first and second transistor gate lines. 

 

26. The method of claim 24, wherein the first, second, and third transistor gate lines and the 

control lines have a same thickness. 

 

27. The method of claim 24, wherein the control lines, the first, second, and third transistor 

gate lines, and the first, second, third, and fourth select lines are formed from a same deposition 

process step. 

 

28. The method of claim 24, wherein forming the control lines, the first, second, and third 

transistor gate lines, and the first, second, third, and fourth select lines includes: 

 forming spaces between dielectric materials, such that each of the spaces is between two 

of the dielectric materials; and 

 filling the spaces with a conductive material, wherein a portion of the conductive material 
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in one of the spaces between two of the dielectric materials forms part of one of the control lines, 

the first, second, and third transistor gate lines, and the first, second, third, and fourth select lines. 

 

29. The method of claim 28, wherein the conductive material is metal. 

 


