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A method for manufacturing a semiconductor structure includes: forming first grooves filled with a first
dielectric layer and extending in a first direction in a substrate; forming second grooves extending in a second
direction in the substrate and the first dielectric layer, the second grooves and the first grooves being
intersected and defining discrete active columns in the substrate; depositing second dielectric layers on
sidewalls of the second grooves; depositing sacrificial layers in the second grooves, the sacrificial layers
being sandwiched between the second dielectric layers; removing part of the first dielectric layer and part
of the second dielectric layer, and forming hole structures extending in the second direction, the hole
structures surrounding the active columns, and adjacent hole structures being separated by the sacrificial
layers; forming word lines in the hole structures; and removing the sacrificial layers to form air gaps between
adjacent word lines.
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A method for manufacturing a semiconductor structure includes: forming first
grooves filled with a first dielectric layer and extending in a first direction in a
substrate; forming second grooves extending in a second direction in the substrate and
the first dielectric layer, the second grooves and the first grooves being intersected and
defining discrete active columns in the substrate; depositing second dielectric layers on
sidewalls of the second grooves; depositing sacrificial layers in the second grooves, the
sacrificial layers being sandwiched between the second dielectric layers; removing part

of the first dielectric layer and part of the second dielectric layer, and forming hole

F1H > 2 HEHRER)

111130287 FEESE A0101 1112043599-0



1874801

structures extending in the second direction, the hole structures surrounding the active
columns, and adjacent hole structures being separated by the sacrificial layers; forming

word lines in the hole structures; and removing the sacrificial layers to form air gaps

between adjacent word lines.
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