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A substrate is provided.

S1

An ion implantation area is formed in the substrate, and an upper surface of 

the ion implantation area has a distance from an upper surface of the 

substrate.

An initial word line trench is formed in the substrate, and the initial word line 

trench extends from the upper surface of the substrate to the ion implantation 

area.

The initial word line trench is widened to form a word line trench, and the 

width of the bottom of the word line trench is greater than the minimum 

width of the word line trench.
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A sacrificial dielectric layer is formed on the sidewall and the bottom of the 

initial word line trench by an in-situ growth process; the thickness of the 

sacrificial dielectric layer in the ion implantation area is greater than the 

thickness of the remaining sacrificial dielectric layer.

The sacrificial dielectric layer  is removed to form the word line trench.
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Ion implantation of a second conductive type is performed in the substrate to 

form a second doped area; the second doped area is located above the first 

doped area and extends to the upper surface of the substrate; the word line 

trench penetrates the second doped area and extends into the first doped area; 

the first doped area is a doped area of the first conductive type, and the 

second doped area is a doped area of the second conductive type.

S512

A gate oxide layer is formed on the sidewall and the bottom of the word line 

trench.

A word line conductive layer is formed on the surface of the gate oxide layer; 

the top of the word line conductive layer is lower than the top of the word 

line trench.

A filling dielectric layer is formed in the word line trench; the filling 

dielectric layer is located at the top of the word line conductive layer and fills 

up at least the word line trench.

S513

S514

S515

Ion implantation of a first conductive type is performed in the substrate to 

eliminate the ion implantation area and form a first doped area; the bottom of 

the first doped area is lower than the bottom of the word line trench, and the 

top of the first doped area is higher than the bottom of the word line trench.
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