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Energy Efficient Hybrid Memristor-CMOS ICs 
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What’s a Memristor?

• Non-Volatile Memory

• Programmable Conductance

• CMOS-compatible Nano-device

• Compact, Fast, Cheap

CMOS Back-End-Of-Line

Memristor on top of a transistor
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Memristors are ideal 
for In/Near Memory 

Computing!
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Dalgaty et al, Nature Electronics 4, p. 151, 2021 

Memristor Imperfection and Modeling Challenges
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Memristor Modelling Challenges 

• Device-to-Device Variability

• Cycle-to-Cycle Variability

• State-dependent distribution

Programming Imperfections

State 1 State 2 State 3

Dalgaty et al, Nature Electronics 4, p. 151, 2021 

Regional distributions

• Explore program conditions space

• Real implementation of concepts

• Exploit or Tolerate Imperfections?

The need for an Experimental 
Prototyping Platform 
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Schematics of the prototyping design
Analog Mode 

✓ Analog 8k devices

✓ Read devices’ conductance

Digital Mode

✓ Digital 4kbits memory

✓ Read digital words

Design of Memristor Array with Multi-Mode Access 
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Optical microscopy photograph 
of the fabricated chip

Measurement Setup

Memristor-Based Multi-Mode Prototyping Platform

Memristor Characterization Experiment

Under

Test

Analog Projects

Memristor-Based SNN, EqProp

Optimize Digital Read Schemes

Memristor-Based BNN, TNN & TCAM

Digital Projects
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