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In Situ Monitored Digital Photocorrosion of Semiconductors: Implications for Sensing and 
Diagnostics

Etching of semiconducting materials at the atomic level resolution is of high interest to technologies addressing fabrication of 
low-dimensional devices, tunability of their optoelectronic properties and precise control of device surface structure. The so-called 

digital etching that takes advantage of a self -limiting reaction was introduced almost 30 years ago for processing of Si devices. Today, 
the concept of digital etching has been reported for GaAs, GaAs/AlGaAs, GaAs p-n junctions, Ge1-xSix compounds, SiO2 SiN and 
some other materials. Conventional digital etching consists of a series of 2 cycles, each involving a limited or self-limited reaction step 
followed by a step designed to remove reaction products from processed surfaces. Typically, 0.1 – 1.5 nm of material is removed in each 
cycle, which is calculated based on post-processing measurements. The lack of diagnostics that would allow monitoring this process in 
situ is a significant drawback of such an approach. We have observed that for photoluminescence (PL) emitting materials, it is possible 
to carry out PL-monitored photocorrosion in cycles analogous to those employed in digital etching. The advantage of this approach is 
that photocorrosion of GaAs/AlGaAs nano-heterostructures could be carried in a water environment, or in any liquid that does not 
react with such materials in darkness. This digital photocorrosion (DIP) process could be carried out in cycles with sub-monolayer 
precision and simultaneously monitored with the PL signal. Recently, we have demonstrated that DIP could also be monitored in situ 
with open circuit potential (OCP) measurements. An excellent agreement between the position of GaAs/AlGaAs interfaces revealed 
during photocorrosion by PL and OCP suggests that the DIP process could be monitored in situ for materials with non-measurable PL.
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