5 43% 55 6 W
202146 H

BT 5 B R ¥

Journal of Electronics & Information Technology

BT RA9IZIE B TIMS i BT

I F2FRY RTRY Hrm®
O ks aft3 5 Ta%% KV 410082)
Pewopd K F 0T TAEFK LT 100089)

O(EE MBI R E W TG FAA S SR AR KB ALLO 9AB)

SunYichuang®

# OE: LSRR BT U, BAERSDN EEEN. JE5 RS T 5 CMOS H S SR SR,
ESLIAE D) R B I B R R AT AR — . (B2 OH M2 EEMHA XA /e BB G T 4R IR B FIAT
HE PR B, oM T 2 A6 XEEFISE M . 1208t — P R A2 B 28 1) 2B A7 28 XS, o
A7 56 LA MOSE R AN B A R B R AR, FEAE 1) S A7 B A8 M B (1T2M), AT SEEL A B A5 5 58 R
ME TS AR, D BRSSO R AL T S H . B PSpice AT BLIGIE, RIAFTIR H 1 T2M 2 [E47-f
WX RS A LA, MRS R, ST, Ry v Ik T IR H i i

KRR 1ZFHAS; fRMEas: S XPEA: JRER

FE S TN60L; TN710 HEAFRIRES: A
DOI: 10.11999/JEIT201108

XEHS: 1009-5896(2021)06-1533-08

Design of Heterogeneous Memristor Based 1T2M
Multi-value Memory Crossbar Array

SUN Jingru®
@<

LI Mengyuan®  KANG Kexin®  ZHU Shaopeng®  SUN Yichuang®

College of Computer Science and Electronic Engineering, Hunan University, Changsha 410082, China)
®(School of Electronic Engineering, Beijing University of Posts and Telecommunications, Beijing 100089, China)

®(Sch00l of Physics, Engineering and Computer Science, University of Hertfordshire, Hatfield AL10 9AB, UK)

Abstract: As a new type of electronic component, memristor has the characteristics of small size, fast reading
and writing speed, non-volatile and easy to be compatible with CMOS circuits. It is one of the most promising
technologies to realize non-volatile memory. However, the existing multi-value storage cross array has problems
such as complex circuit structure, sneak path problem and low storage density, which affect the practicability of
the multi-value storage cross array. In this paper, a multi-value memory crossbar array based on heterogeneous
memristors is proposed, in which the memory cell is composed of one Transistor and two heterogeneous
Memristors (1T2M) with different threshold voltages and R,, resistance values. A single voltage signal
completes the four-value read and write operation, which reduces the current path and simplifies the circuit
structure. Simulation verification by PSpice shows that compared with existing work, the proposed 1T2M
multi-value memory crossbar array has simpler circuit structure, higher storage density, faster reading and
writing speed, and overcomes better the leakage current problem.
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