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4.9a Spin circuits 

Interactions 
Interactions 

 Magnetic Tunnel 
Junctions (MTJ’s) 

Spin Valves 

up 
dn 

Phase-breaking 
Spin flip 
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4.9b Spin circuits 

Interactions 

up 
dn 
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4.9c Spin circuits 

Interactions 
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4.9d Spin circuits 
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4.9e Spin circuits 
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4.9f Spin circuits 

R
 (n

-o
hm

s)
 

a=2.8 
b=0 

P=0.33 

Spin circuit 
theory 

To get comparable results, 
NEGF would need to include 

dephasing processes in channel 
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4.9g Spin circuits 

NEGF NEGF 

Channel 

100 
100 

Normal 
100 
100 

100 
100 

Magnetic 
50 
50 

50 
100 

Spin-orbit 
50 
100 

Spin diffusion 
    equation 
 
NEGF 
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4.9h Spin circuits 

up 
dn 

n 

n 

Full NEGF : 4n2 

Spin circuit : 4n 
8-component “spin” 

64-component 
“voltage” + “current” 

Full NEGF treats entire 
device as a “giant spin” 
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