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MTES-Titanium Butoxide and TEOS sol-gels
Goals:
The end goal of my project is to produce thin films for the purpose of device fabrication. With the MTES-titanium butoxide thin films I will be varying the molar ratio of the two precursors in order to vary the refractive index. I will also be looking at the effect of using different temperatures during UV exposure while monitoring the organic material in the thin film by FTIR. I will also be making these samples for the purpose of device fabrication, so I will need to apply multiple layers of these films to produce the desired thickness. My goal is to have samples for device production as soon as possible and at the latest by the middle/end of April. 

Summary:
While I have prepared the silica TEOS and the MTES-titanium composite sol-gels by varying the molar ratios in the solution. The problem I am currently having is to spin coat the sol-gels on the substrate without structural defects. The root of this problem may be due to the cleaning method of the substrate. When cutting the substrate silicon dust or chips are very hard to remove from the surface, causing defects upon spinning. For this reason we will try coating the substrate with photoresist in the clean room before cleaving the samples. Then the layer of photoresist would be washed off allowing for a clean surface to be spin coated. Once I am able to repeatedly spin coat with a homogeneous layer of sol gel, I need to apply three layers annealed at 600 C to be used for photolithography. Characterization will be done with ellipsometry, FTIR, and AFM. Also I will be using UV radiation to anneal normal TEOS sol-gel thin films. This will be done on a hot plate, varying the temperature and exposure time. I need to solve the problem with the defects in my samples before performing characterization and this represents the largest difficulty with my project right now.  

Overview of Tasks:
1) Spin-coat effectively without defects
a. This could be due to a number of causes
i. I have tried modifications to the current cleaning method but still have not resolved the problem
b. There may be silicon dust or chips due to cutting the wafer
i. The way this issue is resolved in the cleanroom is applying a layer of PR before cutting and then removing all of the dust that settles on top of the PR during cleaning
c. There may be an issue with the spin-coater
i. I will email the technical support team of manufacturer with the issues if they continue after this point.
d. This is the largest issue I am currently facing and could take the most time to resolve
2) Provided I find a solution to the defects I can continue with annealing and applying multiple layers of the thin films. 
3) MTES-titanium thin films
a. Spun and annealed at 600 C in the tube furnace	
b. Characterization using ellipsometry, FTIR, and AFM
c. Refractive index will increase with the larger ratios of titanium butoxide in the sol
d. Also analyze the effect of using HCl as catalyst instead of SiCl4
4) Apply three layers of the composite thin films with varying the molar ratios of the titanium butoxide to the MTES causing an increase in refractive index. 	
a. Prepare ~10 samples of each molar ratio.
5) TEOS thin films 
a. UV annealing on hot plate
6) Compare FTIR spectra of the differences between annealing at 250, 300, 350, 400 C with and without the UV radiation. (Should be a reduction in the Si-C bonds)
7)  Apply three layers of the UV annealed thin films for fabrication
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