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Goal: Modify carbon hard mask to minimize reflectivity and Simulations By modifying chamber pressure, gas flow rates, and power,
enable line-width trimming. Simulations were performed in PROLITH to determine stack the refractive index (n, k) for the films can be modified over a
= Work In conjunction with Master’s thesis work to create an reflectivity and ideal thicknesses for both films in the film stack. large range of values. The 40 nm target thickness can be obtained
Ideal carbon hard mask layer. using the optimized power and pressure in 66 seconds. As seen
= Determine necessary PECVD parameters for processing. om0 below, the film has been optimized to target the area of interest

determined by the simulations.
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a-C Layer thickness

Amorphous carbon (a-C) _

Alternative hard mask to nitride .

*Provides several benefits, including: 3ARC Layer thickness
L_ow deposition temperatures (PECVD) Torget 0.4 |
*Excellent optical properties
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The area of interest Is labeled based on the location of the red

Useful £ :_I g mdetc;]h?r_ucal_stre_nglt?h . licat circle on each plot, where the dark blue areas have the lowest
SeTULTOTHING-WA MMIngG 1 IINOgrapny applitations simulated reflectivity (approximately 0).

_ Minimum feature size =250 nm optimal
‘ Anti-reflective coating =20 nm \

deposition rate | 55508
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Oxide capping layer =20 nm

Sl SHiigan g i For the changing pressure and power, n, k, and thickness are
Step 1: Deposit all layers for process Step 2: E d devel hot ist, 2 X 0.1 k=0.7 [P -gggg .
tep 2 Expose and develop photoresi g . SO all affec:ted. Baspd on the constant time used f_o_r all the sample
B o f R | runs, thickness is directly related to the deposition rate. By
s 5 comparing these results to the simulated results, we see that all
QI 0SS parameters are in the center of the area of interest, allowing for
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Step 3: Etch the carbon hard mask Step 4: Over etch the carbon hard mask
and remove photoresist

Minimum feature size = 100 nm
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J . The amorphous carbon film has been optimized to nearly eliminate
Silicon . Central composite design (CCD) stack reflectivity in the samples. The results of this work allow for
f;fef;{;athgfjtfec:;’;”r:aatf:rgfs'< e 3levels optimization over a large range of desirable refractive index values
. 3 measured responses while still providing information on the deposition rate.
«Useful for eliminating stack reflectivity in conjunction with an The RIT SMFL 1s now capable ot depositing carbon hard masks
anti-reflective film 1 1 4 125 100 which will allow for sub-lithographic patterning techniques like line-
I 200 -0 width trimming, while enabling reduction iIn reflectivity and
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e Can be created by plasma enhanced chemical vapor deposition S 2 N R e T T
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(PECVD) using methane. 12 e 1625 150 : = Ak‘
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* Using methane has the benefit of having higher mechanical T T i Matthew Fil
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strength than other potential precursors. a3l 54 625 | 150 X, A atthew Fiimer
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