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ABSTRACT 

 

A three-dimensional semiconductor memory device includes an electrode structure including 

gate electrodes and insulating layers, which are alternately stacked on a substrate, a 

semiconductor pattern extending in a first direction substantially perpendicular to a top surface 5 
of the substrate and penetrating the electrode structure, a tunnel insulating layer disposed 

between the semiconductor pattern and the electrode structure, a blocking insulating layer 

disposed between the tunnel insulating layer and the electrode structure, and a charge storing 

layer disposed between the blocking insulating layer and the tunnel insulating layer.  The 

charge storing layer includes a plurality of first charge trap layers having a first energy band gap, 10 
and a second charge trap layer having a second energy band gap larger than the first energy band 

gap.  The first charge trap layers are embedded in the second charge trap layer between the gate 

electrodes and the semiconductor pattern. 

 

FIG. 3 15 


