ChE 469A (Graduate-level only)






  
Homework 3.5

(adapted from a problem created by M. Sztelle)

 (20 pts)
1.
Fig. 1 below shows the sort of metallization (interconnect) structures that are possible to make with the anisotropy inherent in plasma etching.  Consider trenches A and B (with B being already filled in this diagram).  Trenches A and B represent similar cuts through to the first metal layer closest to the underlying Si wafer.  However, B stops right at the layer, whereas A cuts through it and therefore damages the underlying substrate.  Obviously the etching process that created B was more controllable.  One reason is that it had endpoint detection. 


(a) 
During the 1960s and 70s, two primary methods for endpoint detection were developed for plasma processing.  Look through the literature to summarize in about a page of word-processed text what these methods are, their principles of operation, the size scale of their typical error margin, and their primary weakness(es).


(b)
Current etching processes achieve better control by using metrology methods that can anticipate when the desired stopping point of the etch is about to be reached.  Again, there are two primary methods in use.  As in part (a), look through the literature to summarize in about a page of word-processed text what these methods are, their principles of operation, the size scale of their typical error margin, and their primary weakness(es).

