ChE 393–469A







 
Homework 3

 (6 pts)
1.
The attached figure shows a more detailed view of undercutting than we discussed in class.  The figure shows a resist and substrate that are resistant to the wet etchant, and an intermediate layer of thickness z that is to be etched.  The resist pattern consists of lines of width xL, separated by spaces of width xS.  The quantity P = xL + xS is called the pitch.



At a given time t, the etchant eats into the intermediate layer to a depth R = rt, where r is the etch rate (in units like nm/min).  Since the etch is isotropic, the etchant also eats a quarter circle undercut profile of radius R centered under the lower corner of the resist line.  Let ( = z/r be the time it takes to eat through the entire etched layer to the underlying inert substrate.  



To account for process variations, it is customary to let the reaction proceed for somewhat longer than ( in order to ensure that the entire depth z is etched.  The degree of overetch is often expressed as a percentage according to:




% overetch = [t/( – 1] ( 100%



The overetch is often set at 20–50%, and can reach 100% for noncritical applications.  Of course, excessive overetching leads to line features that are too narrow, together with an undesired steep slope at the edge of the etched cut.



Suppose we wish to etch a 0.34 (m thick film of SiO2 with a buffered oxide etchant under conditions to yield a rate r of 85 nm/min.  Process data show that both the thickness of the oxide and the etch rate vary by up to 10% from run to run.

(a) Specify a time for the process that ensures the entire film is etched in all cases.

(b) What distance of undercut will occur under the resist with this process time?

