
Ratio‑based Multi‑Level Resistive Memory Cells 

K.-T. Tim Cheng 

Hong Kong University of Science and Technology 

 Abstract: 

In this talk, we will present the concept and mechnisim of ratio-based encoding for resistive memory cells, 
in which the resistance ratio of a pair of resistance-switching devices, rather than the resistance of a single 
device (i.e. resistance-based encoding), is used for encoding the information, which significantly reduces 
the bit error probability. Applicable to both single-level and multi-level memory cells, we demonstrate the 
advantages of the ratio-based encoding over the resistance-based encoding for designing robust resistive 
memory systems. We experimentally validated the findings on multiple resistance-switching devices and 
show that, compared to the resistance-based encoding on the same resistive devices, the proposed approach 
achieves up to 3 orders of magnitude lower bit error probability, or alternatively it could reduce the cell’s 
programming time and programming energy by 5–10X , while achieving the same bit error probability. 
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