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[CLAIMS] 

What is claimed is: 

1. An integrated circuit device comprising:

a substrate; 

a first transistor having a first gate electrode, a first source region and a first 5 

drain region, and wherein the first source region and the first drain region are disposed 

in the substrate; 

an insulation layer disposed on the substrate; 

a first contact disposed in the insulation layer and facing the first gate 

electrode; 10 

a second contact disposed in the insulation layer and facing a first region that is 

a first one of the first source region and the first drain region; and 

a first single crystal portion disposed on the first region and is convex from a 

surface of the first region, and located between the first region and the second contact,  

wherein the substrate includes a first substrate portion disposed with the first 15 

transistor, and a second substrate portion thicker than the first substrate portion, and the 

substrate includes a step at a boundary between the first substrate portion and the second 

substrate portion, and  

a height of the first single crystal portion is equal to or smaller than a height of 

the step. 20 

2. The integrated circuit device of claim 1, further comprising:

a third contact disposed in the insulation layer and facing a second region that 

is a second one of the first source region and the first drain region; and 
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a second single crystal portion disposed on the second region apart from the 

first single crystal portion and is convex from a surface of the second region, and 

located between the second region and the third contact. 

3. The integrated circuit device according to claim 1, wherein the first single 5 

crystal portion contains impurities as donors or acceptors. 

4. The integrated circuit device according to claim 1, wherein the first single

crystal portion includes an n- type semiconductor. 

10 

5. The integrated circuit device according to claim 1, further comprising:

a second transistor disposed in the second substrate portion, the second 

transistor having a second gate electrode, and a second source region and a second drain 

region disposed in the substrate; 

a fourth contact disposed in the insulation layer and facing the second gate 15 

electrode; and 

a fifth contact disposed in the insulation layer and facing a third region that is a 

first one of the second source region and the second drain region and being in direct 

contact with the third region. 

20 

6. The integrated circuit device according to claim 5, further comprising:

a stack of a plurality of conductive films and a plurality of insulation films; and 
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a column disposed in the stack and the column including a semiconductor 

body, and a charge storage film disposed between the semiconductor body and the 

plurality of conductive films, 

wherein there is a first distance between a conductive film farthest from the 

substrate among the plurality of conductive films and the substrate in a first direction 5 

toward the stack from the substrate,  

the fifth contact has a step in a range of the first distance from a surface of the 

substrate in the first direction and changes discontinuously at the step in width in a 

second direction different from the first direction, and 

the fourth contact changes continuously in width in the second direction at least 10 

in the range of the first distance from the surface of the substrate in the first direction. 

7. The integrated circuit device according to claim 5,

wherein the fifth contact includes a first columnar portion and a second 

columnar portion, 15 

the first columnar portion is disposed between the substrate and the second 

columnar portion in the first direction, and includes a first end that is in contact with the 

second columnar portion. 

the second columnar portion includes a second end that is in contact with the 

first columnar portion, and 20 

a width of the first end of the first columnar portion is greater than a width of 

the second end of the second columnar portion in the second direction different from the 

first direction. 
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8. The integrated circuit device according to claim 5,

wherein the fifth contact includes a first columnar portion, a second columnar 

portion, and a junction portion, 

the first columnar portion, the junction portion, and the second columnar 

portion are disposed in this order in the first direction, 5 

the junction portion includes a first end that is in contact with the second 

columnar portion, 

the second columnar portion includes a second end that is in contact with the 

junction portion, and 

a width of the first end of the junction portion is greater than a width of the 10 

second end of the second columnar portion in the second direction different from the 

first direction. 

9. The integrated circuit device according to claim 8,

wherein the first columnar portion includes a first end that is in contact with the 15 

junction portion, and 

positions of the second end of the second columnar portion and the first end of 

the first columnar portion are different when viewed in the first direction. 

10. The integrated circuit device according to claim 8,20 

wherein the insulation layer includes a first layer, a second layer, and a third 

layer, 

the first layer, the second layer, and the third layer are arranged in this order 

from the substrate, 
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the first columnar portion and the junction portion are disposed in the first 

layer, and 

the second columnar portion penetrates the third layer, the second layer, and at 

least a portion of the first layer. 

5 

11. The integrated circuit device according to claim 8,

wherein the fourth contact includes a third columnar portion, a fourth columnar 

portion, and a second junction portion, 

the third columnar portion, the second junction portion, and the fourth 

columnar portion are disposed in this order in the first direction, 10 

the third columnar portion and the second junction portion are disposed in the 

first layer, 

the fourth columnar portion is penetrates the third layer, the second layer, and 

at least a portion of the first layer, and 

positions of the junction portion and the second junction portion are different in 15 

the first direction. 

12. The integrated circuit device according to claim 5,

wherein the insulation layer includes a first layer, a second layer, and a third 

layer, 20 

the first layer, the second layer, and the third layer are disposed in this order 

from the substrate, 

the fourth contact includes a third columnar portion, a fourth columnar portion, 

and a second junction portion, 
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the third columnar portion, the second junction portion, and the fourth 

columnar portion are disposed in this order in the first direction, 

the third columnar portion and the second junction portion are disposed in the 

first layer, 

the fourth columnar portion is penetrates the third layer, the second layer, and 5 

at least a portion of the first layer, 

the second junction portion includes a first end that is in contact with the fourth 

columnar portion, 

the fourth columnar portion includes a second end that is in contact with the 

second junction portion, and 10 

a width of the first end of the second junction portion is greater than the width 

of the second end of the fourth columnar portion in the second direction different from 

the first direction. 

13. The integrated circuit device according to claim 12,15 

wherein the third columnar portion includes a first end that is in contact with 

the second junction portion, and 

positions of the second end of the fourth columnar portion and the first end of 

the third columnar portion are different when viewed in the first direction. 

20 

14. The integrated circuit device according to claim 5,

wherein the second gate electrode includes a first end that is in contact with the 

fourth contact, 
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the fourth contact includes a second end that is in contact with the second gate 

electrode, and 

a width of the second end of the second gate electrode is greater than a width of 

the first end of the fourth contact in the second direction different from the first 

direction. 5 

15. The integrated circuit device according to claim 1, further comprising:

a stack of a plurality of conductive films and a plurality of insulation films; and 

a column disposed in the stack and including a semiconductor body, and a 

charge storage film disposed between the semiconductor body and the plurality of 10 

conductive films, 

wherein there is a first distance between a conductive film farthest from the 

substrate among the plurality of conductive films and the substrate in a first direction 

toward the stack from the substrate, 

the second contact has a step in a range of the first distance from a surface of 15 

the substrate in the first direction and changes discontinuously at the step in width in a 

second direction different from the first direction, and 

the first contact changes continuously in width in the second direction at least 

in the range of the first distance from the surface of the substrate in the first direction. 
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