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Baseline Etch Processes: Evaluating Etching and Stripping Tools

CNF Summer Student: Scott Coonrod

Abstract:
Reactive Ion Etching is a technique that can achieve 
highly anisotropic etches, as well as high selectivity. 
Etching is performed by high energy ions as well as 
reactive species that interact with the surface, with 
an etch rate dependent on the recipe and the material 
being etched. Certain tools in the cleanroom, such as the 

stated etch rates for certain recipes. However, over time, 
these rates have changed from when the measurements 
were originally taken, meaning the manuals may no 
longer be accurate. The goal of this project is to measure 
the current etch rates of these machines across many 
recipes and materials to update the manuals, ensuring 
that future users will be able to more precisely etch their 
samples.

Summary of Research:

manuals were used. Measurements of the samples before 

optical metrology tool, allowing for the characterization 
of etch rates across the sample. Silicon oxide wafers were 
deposited using 4 different PECVD methods; high rate, 
low rate, HDP, and TEOS deposition. Silicon Nitride 

PT Takachi HDP-CVD. Carbide wafers were made by 
LPCVD. All aforementioned wafers were produced by 

also characterized alongside the RIE machines. Three 

thin layer of BARC, incremental 1-minute runs on 
different machines were performed, until the coating 
was no longer measurable on the wafer. Two machines 
were able to remove the layer in under a minute; the Glen 

When comparing the measured etch rates with the etch 
rates stated in the manuals, two machines have changed 
considerably since the last time they were characterized.

3 2 oxide etch” was 

4
O2 oxide etch” also has decreased over time, as the stated 



9

 
 

 
changed since the last characterization, which was taken 

 
 

        
          

 
the measured rate, that being the ‘CHF3 2 nitride etch 

 
 

characterized recently, and it is suspected that the etch 
 
 

whether this recipe needs to be updated.

outside of the wafer etches with the highest rate, with 

Conclusions and Future Steps:
When etching Silicon compounds, the tool with the 

tools have differing etch rates is surprising, given that 
they are two identical instruments. The reason for this 
discrepancy is unclear, and determining and correcting 
the cause of this difference is a possible area for future 

stated in this report should be updated, as well as all the 

suggested for some users with material restrictions to 

Asher could be used.
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