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S1
Forming an initial stack structure
/ 52
Forming a plurality of first stops on the plurality of
steps of at least one staircase structure
Forming a protection layer
' S4
Replacing the sacrificial layer with the gate layer to
form the stack structure
v 85
Forming a plurality of contact posts, each of which
extends through the protection layer and the first stop
and is electrically connected with the gate layer in the
step corresponding to the first stop

Fig. 28
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Forming a preset stack structure including sacrificial layers and dielectric
layers disposed alternately

L P

Etching the preset stack structure to form a plurality of benchmark steps
disposed in the second direction, each benchmark step corresponding to one
staircase structure

."-FF-'_'___
P

Forming a plurality of steps disposed in the first direction X based on the
benchmark steps with a timming etching process and a cutting process to
form the staircase structure; the initial stack structure including a plurality of
staircase structures
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Forming a first mask layer on the preset stack structure, the
first mask layer exposing a first region of the preset stack
structure

v /S 122

Etching at least one sacrificial layer and at least one
dielectric layer of the first region of the preset stack
structure

KSIB

Trimming the first mask layer to expose a second region of
the preset stack structure

/8124

Etching at least one sacrificial layer and at least one
dielectric layer of the second region of the preset stack
structure to form three benchmark steps with different

heights in the second direction

Fig. 32
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Forming a second mask layer on the preset stack
structure, the second mask layer exposing at least one
third region of the preset stack structure
S126

Etching at least one sacryiﬁcial layer and at least one
dielectric layer of the third region of the preset stack
structure to form three benchmark steps with heights
decreasing first and then increasing in the second
direction

Fig. 37
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S21
Etching the uppermost sacrificial layer and dielectric
layer of each step to form a plurality of first stops
Fig. 40
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Forming a first sht extending in the first direction and
through the initial stack structure
Eeplacing the sacrificial layer with the gate laver to form the
stack structure
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Forming an isolation structure in the firstsht
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Forming a second isolation sub portion extending in the
first direction and through the initial stack structure
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r _— 4

Replacing the sacrificial layer with the gate layer to form
the stack structure
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Forming a first isolation sub portion in the first sub slit .
forming a third isolation sub portion in the second sub shit
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Forming a plurality of third slits extending in the first direction

54

Y

Replacing the sacrificial layer with the gate layer to form

the stack structure
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Forming a gate line isolation structure in the third st
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S51
Etching the protection layer to the first stops, thereby
forming a plurality of contact holes
y 852
Etching the first stops exposed by the contact holes and
etching the dielectric layers under the first stops to allow
the contact holes to expose the gate layers
Forming the contact posts in the contact holes

Fig. 54
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Forming an initial stack structure

S2’°

Forming a separating layer covering the step structure

S3°
Forming a plurality of first stops on a side of the separating
layer away from the step structure
S4°
Forming a protection layer
S5’
Replacing the sacrificial layer with the gate layer to form
the stack structure
y S6’
Forming a plurality of contact posts

Fig. 59
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S31°
Forming a preset stop layer on a side of the separating layer
away from the step structure
y o S32
Removing parts in the preset stop layer at the junctions with
corresponding steps to form a plurality of first stops
Fig. 66
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Forming a first slit extending in the first direction and through
the initial stack structure
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Feplacing the sacrificial layer with the gate laver to form the
stack structure
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Forming an isolation structure in the first slit
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Forming a second isolation sub portion extending in the
first direction and through the initial stack structure
v " B
Forming afirst subslit , a second sub slit and a second slit
extending in the first direction and through
the initial stack structure
- S
¥ o 554
Replacing the sacrificial layer with the gate layer to form
the stack structure
¥ _—— 835

Forming a first isolation sub portion in the first sub slit .
forming a third isolation sub portion in the second sub slit
and forming a second isolation structure in the second slit

Fig. 74
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Fig. 76

Forming a plurality of second stops on a side of the
separating layer away from the step structure

Fig. 77
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Forming a plurality of third slits extending in the
first direction

L e 5
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Eeplacing the sacrificial layer with the gate laver to form the
stack structure
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Forming a gate line isolation structure in the third skt
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Etching the protection layer to the first stops to form a plurality of
contact holes

\ o S62

Etching the first stops exposed by the contact holes and etching the
separating layer and dielectric layer under the first stops to allow the
contact holes to expose the gate layers

\ — S63

Forming the contact posts in the contact holes

Fig. 80
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