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Abstract: As semiconductor devices become more advanced, 
their ultimate performance becomes increasingly dependent on 
nano to micro scale structural defects in their constituent mate-
rials. These defects, such as dislocations, stacking faults, and 
anti-phase boundaries often act as recombination centers in de-
vices, limiting efficiency. Characterization of these defects – 
their type (such as edge vs. screw vs. mixed dislocations), their 
relative densities, how they interact with other defects, what 
growth conditions are more or less likely to propagate them, 
how they relate to device efficiencies and performance, etc. – is 
vital to mitigate their negative effects and even sometimes ex-
ploit their potential benefits depending on the desired applica-
tion. In this contribution, we highlight the use of electron chan-
neling contrast imaging (ECCI) as an ideal characterization 
method for compound semiconductors and devices as well as 
some recent applications which include ECCI characterization 
in tandem with other characterization methods for a broader 
material understanding.  
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