
Abstract— With conventional Von Neumann computing struggling 
to match the energy-efficiency of biological systems, there is pressing 
need to explore alternative computing models. CMOS switches, 
although universal, fails to offer additional features to meet this end 
goal. Recent experimental studies have revealed that spintronics 
possess many promising features that can not only enable non Von 
Neumann compute models but also high-density storage, sensing of 
environmental parameters and protection from cybersecurity threats. 
This paper provides an in-depth study of spintronics and its relation 
to these novel aspects from device, circuit and system standpoint.  

A. Spintronic Synapse 
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B. Spintronic Neuron 
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C. DWM in Signal Processing and CNN [24][25]  

D. STTRAM in Search Engine [26] and State Retention 
Elements [27] 

A. Magnetic Sensors  

Application:
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Application:

Application:

B. Temperature Sensors 

C. Miscellaneous Sensors  

A. Crosspoint Storage [46] 

 
B. STTRAM for embedded Flash (eFlash) Replacement [47] 

A. PUF 

PUF-1 [48]:

PUF-2 [49]:

PUF-3 [50]:
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PUF-4 [51]:

PUF-5 [52]:

 

PUF-6:

PUF-7: 

B. True Random Number Generator (TRNG) 

TRNG-1 [12]:

TRNG-

TRNG-

Design challenges:
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