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Zinc oxide has always been a popular material in research due to its optoelectronic and 

piezoelectric properties. However, the lack of a stable p-type dopant has always limited its 

broader applicability. Recent research has found that antimony can be used to produce stable 

p-type ZnO nanowires, with p-type behavior maintained for well over 18 months. Further work 

showed that these wires could be coalesced and grown into films, forming p-n junctions that 

were used in both optoelectronic and piezoelectric devices. However, in all this work, the 

primary conduction pathway was along the length of the nanowire, as even though the wire 

density was quite high, there are still a large number of gaps between the wires which limits the 

number of conductive pathways. To expand the applications of this new material, an optimized 

growth and annealing process was developed in order to remove the interfacial defects between 

the wires, thus improving lateral conductivity. The primary challenge was finding a balance of 

nanowire diameter and annealing temperature that allowed the wires to coalesce without leading 

to cracking due to differences in thermal expansion between the ZnO nanowires and the 

underlying substrate. After achieving this, a simple PNP bipolar transistor was fabricated as a 

proof of concept. By starting with simple electronic components, and moving up, low cost 

systems based on ZnO could eventually be realized. 
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