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ABSTRACT 

 

Provided are a neuromorphic circuit having a three-dimensional stack structure 

and a semiconductor device including the neuromorphic circuit. The semiconductor device 

includes a first semiconductor layer including one or more synaptic cores, each synaptic 

core including neural circuits arranged to perform neuromorphic computation. A second 

semiconductor layer is stacked on the first semiconductor layer and includes an 

interconnect forming a physical transfer path between synaptic cores. A third 

semiconductor layer is stacked on the second semiconductor layer and includes one or 

more synaptic cores. At least one through electrode is formed, through which information 

is transferred between the first through third semiconductor layers. Information from a first 

synaptic core in the first semiconductor layer is transferred to a second synaptic core in the 

third semiconductor layer via the one of more through electrodes and an interconnect of 

the second semiconductor layer. 

 

FIG. 1 


