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A semiconductor device includes a substrate, a channel layer, a barrier layer, a recess, a charge trapping
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layer, a ferroelectric material, a gate, a source and a drain. The channel layer is disposed on the substrate.
The barrier layer is disposed on the channel layer. The barrier layer has a recess, and the barrier layer under
the recess has a thickness. The source and the drain are disposed on the barrier layer. The charge trapping
layer covers the bottom of the recess. The ferroelectric material is disposed on the charge trapping layer.

The gate is disposed on the ferroelectric material.
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A semiconductor device includes a substrate, a channel layer, a
barrier layer, a recess, a charge trapping layer, a ferroeleétric material, a
gate, a source and a drain. The channel layer is disposed on the substrate.
The barrier layer is disposed on the channel layer. The barrier layer has a
recess, and the barrier layer under the recess has a thickness. The source
and the drain are disposed on the barrier layer. The charge trapping layer
covers the bottom of the recess. The ferroelectric material is disposed on

the charge trapping layer. The gate is disposed on the ferroelectric
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