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a base, comprising bit lines and semiconductor channels that are respectively arranged 

at intervals, wherein a bit line extends in a first direction, a semiconductor channel is located 

on partial top surface of the bit line, and in a direction perpendicular to the top surface of the 

bit line, and the semiconductor channel comprises a first region, a second region and a third 

region arranged in sequence; 

a dielectric layer, located between two adjacent ones of the bit lines and on a surface 

of the semiconductor channel; 

a first gate layer, surrounding the dielectric layer of the second region and extending in 

a second direction, wherein the first direction is different from the second direction; 

a second gate layer, surrounding the dielectric layer of the third region, wherein, in the 

direction perpendicular to the top surface of the bit line, the second gate layer is spaced apart 

from the first gate layer; and 

an insulation layer, located between two adjacent ones of the semiconductor channels 

on the same bit line and isolating the first gate layers and the second gate layers on two 

adjacent ones of the dielectric layers. 
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a first dielectric layer, located between the adjacent bit lines and between the first 

regions of the semiconductor channels respectively on the adjacent bit lines; 

a second dielectric layer, located on a sidewall of the semiconductor channel of the 

first region and a sidewall of the first dielectric layer of the first region; 

a third dielectric layer, surrounding the sidewall of the semiconductor channel of the 

second region; and 

a fourth dielectric layer, surrounding the sidewall of the semiconductor channel of the 

third region and located on a top surface of the semiconductor channel. 

 

 

 

 

a first insulation layer, located between the dielectric layers and between the first gate 
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layers of two adjacent ones of the semiconductor channels, and extending in the second 

direction, wherein a top surface of the first insulation layer is not lower than a top surface of 

the third region; 

a second insulation layer, located on a top surface of the first gate layer, and between 

the first insulation layer and the second gate layer; and 

a third insulation layer, located on a top surface of the second gate layer, and between 

the second insulation layer and the dielectric layer. 

 

 

providing a base, comprising bit lines and semiconductor channels that are 

respectively arranged at intervals, wherein a bit line extends in a first direction, a 

semiconductor channel is located on partial top surface of the bit line, and in a direction 

perpendicular to a top surface of the bit line, the semiconductor channel comprises a first 

region, a second region, and a third region arranged in sequence; 

forming a dielectric layer, wherein the dielectric layer is located between two adjacent 

ones of the bit lines and on a surface of the semiconductor channel; 

forming a first gate layer, wherein the first gate layer surrounds the dielectric layer of 

the second region; 

forming a second gate layer, wherein the second gate layer surrounds the dielectric 

layer of the third region and in the direction perpendicular to the top surface of the bit line, 

and the second gate layer is spaced apart from the first gate layer; and 

forming an insulation layer, wherein the insulation layer is located between two 

adjacent ones of the semiconductor channels on the same bit line. 
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providing an initial base, wherein initial first dielectric layers extending in the first 

direction are provided in the initial base; and 

patterning the initial base and the initial first dielectric layers, to form the bit lines and 

the semiconductor channels that are respectively arranged at intervals, and the initial first 

dielectric layers located between adjacent bit lines, wherein top surfaces of the initial first 

dielectric layers are not lower than top surfaces of the semiconductor channels; grooves are 

defined by sidewalls of the semiconductor channels, sidewalls of the initial first dielectric 

layers, and partial top surfaces of the bit lines; and the grooves extend in a second direction. 

 

 

forming a first dielectric layer between the two adjacent bit lines and between the first 

regions of the semiconductor channels respectively on the two adjacent bit lines; 

forming second dielectric layers on sidewalls of a groove of the first region; 

forming a first insulation layer, wherein the first insulation layer is located in the 

groove and isolates the adjacent second dielectric layers, and a top surface of the first 

insulation layer is not lower than a top surface of the semiconductor channel; 

forming a third dielectric layer and the first gate layer on a sidewall of the groove of 

the second region, wherein a top surface of the third dielectric layer is higher than a top 

surface of the first gate layer; 

forming a second insulation layer, wherein the second insulation layer is located 

between the first insulation layer and the third dielectric layer; 

forming a fourth dielectric layer and the second gate layer on the sidewall of the 

groove of the third region, wherein a top surface of the fourth dielectric layer is higher than a 

top surface of the second gate layer; and 

forming a third insulation layer, wherein the third insulation layer is located between 
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the second insulation layer and the fourth dielectric layer; and wherein the first dielectric layer, 

the second dielectric layer, the third dielectric layer and the fourth dielectric layer together 

constitute the dielectric layer; and the first insulation layer, the second insulation layer and the 

third insulation layer together constitute the insulation layer. 

 

 

forming initial second dielectric layers on the sidewalls of the groove, wherein a first 

gap is provided between the adjacent initial second dielectric layers; 

forming the first insulation layer in the first gap; and 

etching the initial first dielectric layers and the initial second dielectric layers by using 

the first insulation layer as a mask, to form the first dielectric layer and the second dielectric 

layer. 

 

 

 

 

forming an initial third dielectric layer on the sidewall of the semiconductor channel of 

the second region and the third region, wherein a second gap is provided between the initial 

third dielectric layer and the first insulation layer; 

forming the first gate layer in part of the second gap of the second region; 
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forming the second insulation layer in the remaining second gap; and 

etching the initial third dielectric layer by using the second insulation layer as a mask, 

to form the third dielectric layer. 

 

 

forming the fourth dielectric layer on the sidewall of the third region, wherein a third 

gap is provided between the fourth dielectric layer and the second insulation layer; 

forming the second gate layer in part of the third gap; and 

forming the third insulation layer in the remaining third gap. 

 

 

 

 

patterning the insulation layer to expose the second gate layer to form a through via; 

and 

forming the electrical contact structure in the through via. 

 
  


