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Ferroelectric random access memory is still challenging in the feature of combination of room temperature stability, non-
destructive readout and high intensity storage. As a non-contact and non-destructive information readout method, surface 

potential has never been paid enough attention because of the unavoidable decay of the surface potential contrast between 
oppositelypolarized domains. That is mainly due to the recombination of the surface movable chargesaround the domain walls. 
Here, by introducing a laser beam into the combination of piezoresponse force microscopy and Kelvin probe force microscopy, 
we demonstrate that the surface potential contrastof BiFeO3 films can be recoveredunderlight illumination.The recovering 
mechanism is understoodbased on the redistribution of the photo-induced charges driven by the internal electric field. 
Furthermore, we have created a 12-cell memory pattern based on BiFeO3 films to show the feasibility of such photo-assisted 
non-volatile and non-destructive readout of the ferroelectric memory.
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