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//Nomalize gradient calculated from the SGD to [-1,1] 

//Calculate the momentum based on the mometum factor             

//Quantize the momentum to reduce the overhead to save it. 

//Stocahstic quantize to get pulse, the pulse width is deterimed by 

the gradient precision , and the propability is scaled by the 

learning rate  to control the percentage of weight update.             

//map pulse to conductance change base on current value      

//  is the real weight update applied to the weight corrsponding 

to the conductance change of eNVM cell. 

//Binarize Input following two’s complementary base 

//Divide input and weight into k subarray according to the  input 

channel depth 

//sum partial sum across sub array

//sum partial sum across scale, by multiplied with scale , the 

partial sum is converted back to decimal value  
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A. Asymmetritry/Nonlinearity 
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B. Update Step Size 

C. D2D Variation and C2C Variation 

D. ADC Quantization  

1028 Design, Automation And Test in Europe (DATE 2020)



Special Day on Embedded AI Paper

Design, Automation And Test in Europe (DATE 2020) 1029



Special Day on Embedded AI Paper

Proc. IEEE

IEEE 
International Solid-State Circuits Conference (ISSCC)

 IEEE Symposium on VLSI Technology, 

 IEEE Symposium on VLSI Technology, 

IEEE International Electron Devices 
Meeting (IEDM),

IEEE International Electron 
Devices Meeting (IEDM)  

IEEE 
International Electron Devices Meeting (IEDM)

IEEE International Joint Conference on Neural 
Networks (IJCNN)

Nature, 

IEEE International 
Electron Devices Meeting (IEDM)

IEEE International Electron Devices Meeting (IEDM)

International Conference on Learning Representations 
(ICLR)

Advances in Neural Information Processing Systems 
(NIPS)

IEEE 
Journal on Emerging and Selected Topics in Circuits and Systems 
(JETCAS)

Nature 
Materials

IBM Journal of 
Research and Development

IEEE Design, Automation & 
Test in Europe (DATE) Conference

1030 Design, Automation And Test in Europe (DATE 2020)


