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⚫ Bridging ideal and real memristor

⚫ MemSim+ capture C2C and D2D variations and resistance drift in memristor

⚫ Accurate modeling using clipped Gaussian and multiple Gaussian approach

⚫ Variation-aware circuit-technology co-design significantly enhance the
correctness probability

upto ↑ 35.25% for SDC FELIX-OR

2) MemSim+ model descriptions

4) Data comparison: experiments and the model

Schematics

of workflow. 

3) Fitting: key parameters (Ron, Roff, von, voff, etc.)

Flowchart of

fitting process

with MemSim+ 

behavioral 

model.

5) Case study: circuit-technology co-design

MemSim+: It captures cycle-to-cycle (C2C) and device-to-device (D2D) variations in key parameters, 

such as high and low resistance states, threshold voltages, resistance drift, and switching dynamics.

Table 1. Values of MemSim+ model parameters of two memristor technologies

Cohen‘s d 

SDC ECM

Ron 0.0059 0.2469

Ron 0.4204 0.3157

von 0.4975 0.2108

voff 0.3805 0

Dissimilarity

d<0.5 small

d>0.5 mdium

d>0.8 high

LTspice represntation

IMPLY logic FELIX-OR

Flowchart of the

simulation setup
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Validation:

Qualitative: visually by

the left Figure

Quantitative: By 

Cohen‘s d 

Overall correctness of simulated logical operations

Gaussian Fit Clipped Gaussian Fit

Distribution functions to fit Ron, and Roff of the SDC technology

6) Conclusions


