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The potential for active nano-electronic devices based on the creation and manipulation of pseudo-2d 
electrically conducting boundaries in ferroelectric materials is now well established [1, 2]. However, an 
accepted consensus on the microscopic origins of transport is not clear and careful de-convolution of 
contributing factors arising from crystal, electronic, and defect structures remains a challenge. [2] Furthermore, 
attempts to realise prototype devices based on controlled deployment and repositioning of conducting interfaces 
has so far relied on non-trivial electric-field poling regimes that are technically challenging to implement. [3, 4] 
 
Here we investigate the behaviour of conductive interfaces in thin films of morphotropic Bismuth Ferrite 
(BiFeO3) written using a combination of locally applied bias and uniaxial stress, facilitated by a metallic scan 
probe. Clear changes in local mixed-phase structure are mapped and directly correlated to the level of applied 
bias or stress stimuli. In particular, we note that such structural changes correspond to significant enhanced 
current and utilise this to demonstrate a pressure-write, voltage-read piezoresistance device based on 
manipulation of the conducting-interface density with a 106 on/off current ratio. We used scanning transmission 
electron microscopy (STEM), along with nano-beam electron diffraction (NBED), to perform strain gradient 
mapping which revealed the pressure-written transport-active boundaries where more strained than natively 
occurring interfaces. Combined with local current-voltage measurements, our results indicate the observed 
conduction and large piezoresistive response within morphotropic BiFeO3 to be linked to a strain-induced band-
gap alteration.   
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