
High-Density SOT-MRAM Based on 

Shared Bitline Structure 



ABSTRACT 
  This brief proposes a new design technique for spin-orbit torque magnetic random 

access memory (SOT-MRAM), suitable for high-density and low-power on-chip cache 

applications. A bitline of the proposed memory bit cell is shared with that of an adjacent bit 

cell leading to a reduction in the number of metals along the column direction. This results in 

higher integration density due to improved metal pitch limited region. The proposed memory 

can optimize the bit-cell area by aggressively reducing the size of write access transistor, 

since SOT-based switching operation of SOT devices translates to smaller size of write access 

transistor. Furthermore, the proposed SOT-MRAM still retains the advantages of SOT-MRAM 

such as low write energy dissipation, high read-disturb margin, and improved reliability of 

magnetic tunnel junction. In comparison with the conventional SOT-MRAM bit cells, our 

proposed MRAM bit cell can have 20% less bit-cell area. Even compared with the standard 

STT-MRAM, our proposed bit cell still achieves higher integration density. Moreover, the 

shared bitline SOT-MRAM achieves >6× lower write power and higher read-disturb margin 

than does the STT-MRAM. 



EXISTING SYSTEM 
• A spin-orbit torque (SOT)-based novel switching Mechanism has 

been recently proposed. With the flow of charge current through a 

heavy metal (HM), spin current is generated in the direction 

transverse to the charge current, which in turn can efficiently switch 

a nanomagnet placed on top of the HM. 

• Despite such attributes, one of the biggest disadvantages of SOT-

based memory is that two transistors are required per bit-cell 

resulting in area-overhead. 

• In order to properly control the write and read operations in the 

memory array, each current path requires an access transistor, 

leading to larger area, even though the size of the write access 

transistor can be smaller than standard STT-MRAM. 



PROPOSED SYSTEM 

• We propose a high-density SOT-MRAM design using the 

shared bitline structure.  

• Read-bitline (RBL) of the proposed MRAM cell is shared with 

that of a neighboring cell so that we can reduce the number of 

metals along the column direction, per two bit cells. 

• Moreover, our proposed design has the advantages of SOT 

devices such as low write energy consumption and decoupled 

write and read current paths. 



SYSTEM REQUIREMENTS 

HARDWARE REQUIREMENTS: 

·         Processor    -        intel core i3 

·         RAM          -        2GB 

·        Hard Disk   -        20 GB 

SOFTWARE REQUIREMENTS: 

·         Tool                     -        Tanner/Microwind 
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