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S1  Provide a substrate structure

82  Form a plurality of fin structures on the substrate structure,
wherein the plurality of fin structures are arranged on the
substrate structure in a first direction, a shallow trench
isolation structure is arranged between adjacent fin
structures, each of the plurality of fin structures comprises
sacrificial layers and channel layers which are alternately stacked

S3  Form a plurality of dummy gate structures on each fin structure
in a second direction, wherein the dummy gate structures span
the corresponding fin structures, the dummy gate structures
each comprise a dummy gate and an active dummy gate, and
the second direction is perpendicular to the first direction

34 Perform source/drain etching on the fin structures by using
the dummy gate structures as masks, so as to form
source/drain cavities

S5 Extending source/drain layers outwards in the source/drain
cavities, so as to form source/drain regions

86 Remove the active dummy gate, and the sacrificial layers
in the fin structure corresponding to the active dummy
gate, so as to perform channel release

S7 Form an active metal gate

S8  Etch the first dummy gate and the fin structure covered
thereby until part of the substrate structure is etched
away, so as to form a single diffusion break cavity

S9  Form a diffusion isolation layer in the single diffusion break cavity
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(57) Abstract: Provided in the present invention is a gate-last single diffusion break process method on a gate-all-around (GAA) device.
By means of the method, the etching of dummy gates for forming a single diffusion break cavity is performed after the preparation
of an active metal gate of a GAA device is completed; and source/drain regions may apply stress to fin structures on two sides, and
after channel release, only channel layers are left in the fin structures corresponding to an active dummy gate, such that the stress of
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the source/drain regions is concentrated in the channel layers, and the stress of the channel layers is enhanced. In addition, the dummy
gates and the fin structures corresponding thereto are not processed at this time and same may also transmit the stress to the channel
layers of the GAA device, such that the stress of the channel layers of the GAA device reaches the maximum; moreover, the channel
layers of the GAA device are wrapped by the active metal gate before the etching of the dummy gates is performed, and the active
metal gate has a confinement effect on the stress of the channel layers, such that after the dummy gates are subsequently etched, the
influence caused by the relaxation of the stress of the channel layers of the GAA device is minimized.
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