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Figure S1. (a) STEM image and (b) EDS line scan of Ni/HfO2/Si3N4/SiO2/Si device. 



 

Figure S2. Definition of nonlinearity of I–V in the LRS. 

 

Figure S3. Read scheme: (a) half bias scheme and (b) 1/3 bias scheme and their equation for read margin. 
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