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Abstract  
The dynamical properties of skyrmions can be exploited to build spintronic devices with 

new functionalities. Skyrmion motion can be driven by external sources such as an 

electrical current and thermal gradients, or by material-based sources such as gradients 

in the perpendicular uniaxial anisotropy. Additionally, the use of circular skyrmion 

racetracks, such as nanorings, combine the sample size reduction with the feasibility of 

electrical pulse generation. 

We will discuss  three types of skyrmionic devices based on different driving forces of  

skyrmions in a nanoring geometry, namely: (1) a clock with tunable frequency that is 

biased with an electrical current having a radial spatial distribution, (2) an alternator, 

where the skyrmion circular motion driven by an engineered anisotropy gradient is 

converted into an electrical signal, and (3) an energy harvester, where the skyrmion 

motion driven by a thermal gradient is converted into an electrical  signal,  thus  

providing  a  heat  recovery  operation. 

We study the skyrmion dynamics in the above model devices, using micromagnetic 

simulations and comparing with analytical resutls from Thiele’s equation. We  show  

how  to  precisely  tune  the frequency  and  amplitude  of  the  output  electrical  signals  

by  varying  different control parameters of the device such as the material properties, 

the number of injected skyrmions and the geometry.  Finally, we test the robustness of 

the proposed devices under realistic conditions including room temerature and internal 

material defects. 
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