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Spin can be manipulated by means of spin current 

Underlying physics : angular momentum 

conservation 

Local magnetization orientation can be controlled 

by conducting electrons 

Magnetization Switching 

Microwave Generation 

Domain Wall Movement 

 

Physics of Spin Transfer Torque 
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Spin Dynamics with LLG Eq. 
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Spin torque > Damping torque Č Switching 
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Three regimes of theoretical studies 
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The physical origin of  
spin transfer torque  

First Principle,  
Non -Eq. Greenôs Func . 

Macro -spin Model  Micromagnetics Study  
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STT devices  



STT in Multilayers  
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It can be realize only nanopillar (~100 nm) configurations.  



STT-MRAM 

Universal Memory 
Non-volatile, Highly scalable 

Low power consumption 

SRAM read/write speed 

Unlimited endurance 

DRAM & Flash density (6 F2) 

Key Parameters 

Jc (critical current density) Ý cell size, write speed 

TMR (read signal) Ý sense margin, read speed 

ȹ (thermal stability) Ý  data retention, memory size 

Vbd (MTJ breakdown voltage) Ý lifetime, endurance 
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