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Abstract:

endpoint.

Summary of Research:
1. Campaign from Screening to Final Monitor

passivation means that the 2.2 s step did not change with 

D/w. 
Normalized depth was Dw/D
2. Selectivity and Photoresist Survival

anomalously small resist loss. Clearing trials selected 

selectivity only where clearing is independently 

open area retained it. This is not a universal density 

local silicon etching is unproven.
3. Photoresist Loss Decreased with Radius

measurements.
4. ARDE is the Dominant Small-Street Limit

monotonically with narrower streets. Image scaling was 

Table 1: SEM-measured depth, nominal-width aspect ratio, and 

cycles. Each width has one cross-section.
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Figure 1: SEM-measured silicon trench depth after 250 Bosch 

passivation step is compared with a linear increase from 2.2–2.5 s. 
Each point is one cross-section. Lines guide the eye.

5. The Ramped-Passivation Run Showed Less Widening
The ramped-passivation run increased the polymer-

uncertainty.

Figure 2: Cross-sectional SEMs after the 250-cycle ramped-
passivation process show top width, bottom width, and depth 
for nominal 15, 20, and 30 μm streets. Green annotations are 
instrument measurements. No geometric correction was applied.

6. Optical Monitoring Detected Mask Failure, Not 
Silicon Breakthrough
Optical emission spectroscopy (OES) monitoring was 
evaluated as a possible method for stopping the etch 

optical transition associated with local photoresist loss. 
It did not establish a silicon-breakthrough endpoint 
because the transition was not correlated with physical 

therefore remains outside the characterized process 
scope until the optical transition is reproduced and 

Conclusions and Future Steps:

with bottom widening. Ramped passivation showed less 

are the smaller-street path. Optical termination remains 
disabled pending repeatable physical clearing.
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distribution with conventional photoresists in an adapted 

deep reactive ion etching of high aspect-ratio and thick 


