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Form a gate structure on the gate oxide layer

Form a source region and a drain region on two sides of the gate structure

102

103

Form a gate oxide layer

101

Form a conductive plug at a corresponding location of the source region 

and a corresponding location of the drain region respectively, wherein the 

gate structure includes a conductive layer having an inclined side surface 

facing toward the conductive plug

104
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Form a second conductive layer on the first conductive layer, wherein the 

second conductive layer comprises a plurality of metal layers stacked

If a current layer exposed in a first region is a predetermined metal layer, 

etch the predetermined metal layer in the first region and adjust an etching 

direction and an etching rate until a next metal layer is exposed, such that 

the predetermined metal layer has an inclined side surface facing toward 

the source region and the drain region; and if the current layer exposed in 

the first region is not the predetermined metal layer, etch down the current 

layer in the first region or a region not covered by an upper layer until a 

next metal layer is exposed, wherein the first region is a region other than 

a region between the source region and the drain region

202

203

Form a first conductive layer on the gate oxide layer

201

Etch down the first conductive layer in the first region or the region not 

covered by the upper layer until the gate oxide layer is exposed to form the 

gate structure

204

Repeatedly 

perform 203 until the first conductive 

layer is exposed
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Form a second conductive layer on the first conductive layer, wherein the second conductive layer comprises a plurality of metal layers stacked
If a current layer exposed in a first region is a predetermined metal layer, etch the predetermined metal layer in the first region and adjust an etching direction and an etching rate until a next metal layer is exposed, such that the predetermined metal layer has an inclined side surface facing toward the source region and the drain region; and if the current layer exposed in the first region is not the predetermined metal layer, etch down the current layer in the first region or a region not covered by an upper layer until a next metal layer is exposed, wherein the first region is a region other than a region between the source region and the drain region
202
203
Form a first conductive layer on the gate oxide layer
201
Etch down the first conductive layer in the first region or the region not covered by the upper layer until the gate oxide layer is exposed to form the gate structure
204
Repeatedly 
perform 203 until the first conductive layer is exposed
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Form a third conductive layer on the first dielectric layer, the third 

conductive layer being a metal layer

Etch the third conductive layer in the first region and adjust an etching 

direction and an etching rate until the first dielectric layer is exposed, such 

that the third conductive layer has an inclined side surface facing toward 

the source region and the drain region, wherein the first region is a region 

other than a region between the source region and the drain region

302

303

Form a first dielectric layer on the gate oxide layer

301

Etch down the first dielectric layer exposed in the first region or not 

covered by the third conductive layer until the gate oxide layer is exposed 

to form the gate structure

304
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Form a patterned etch protection layer on the second dielectric layer, the 

etch protection layer covering a surface of a dielectric layer except a 

partial region corresponding to the source region and a partial region 

corresponding to the drain region

Etch down from an exposed surface of the second dielectric layer until a 

surface of the source region and a surface of the drain region are 

exposed, and over-etch the surface of the source region and the surface 

of the drain region to form a contact hole with a shallow trench structure 

at a bottom thereof, the shallow trench structure being positioned in the 

corresponding source region and the drain region

1102

1103

Form a second dielectric layer on the substrate and the gate structure

1101

Form a barrier layer on an inner wall of the contact hole, and fill a metal in 

the contact hole covered with the barrier layer to form the conductive plug

1104
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Form a gate structure on the gate oxide layer

Form a source region and a drain region on two sides of the gate structure

102

103

Form a gate oxide layer

101

Form a side isolation structure on two side surfaces of the gate structure 

facing toward the source region and the drain region

1201

Form a conductive plug at a corresponding location of the source region and 

a corresponding location of the drain region respectively, wherein the gate 

structure includes a conductive layer having an inclined side surface facing 

toward the conductive plug

104
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