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Abstract:

been a staple technique for decades, and its importance 
is growing with the expansion of nanotechnology. 
As new materials are developed to address unique 
challenges, their characterization within sputtering tools 
becomes increasingly essential. This study investigates 

properties. The primary objective was to understand the 

Deposition Rate and Film Stress, while also measuring 
secondary characteristics such as Sheet Resistance and 
Index of Refraction. Depositions were performed using 
AJA 1 and AJA 2 Sputtering machines. The primary 

uncharacterized materials (Zr, Nb, Ru, Si3O4, Hf, NiO), 

pressure generally resulted in a lower deposition rate. 
Film stress, as plotted and recorded against pressure, 
also matched general trends found with similar elements 
on other sputtering tools under different conditions. The 

provides a foundation for future studies, allowing 
researchers to more accurately predict and plan for the 
effects of deposition parameters when working with 
novel materials.

Summary of Research:
Sputtering is a common deposition technique used to 

Materials are selected based on their desired electrical, 
physical, or chemical properties. To ensure these desired 
effects are achieved, a standard table of characterization 
data is crucial, especially since sputtering tools can 
differ from each other even under "identical" conditions. 

This research focused on collecting comprehensive 
data for a set of new materials on the AJA 1 and AJA 2 
sputtering machines. The experimental process involved 

1.
clean to remove organic contaminants and unwanted 
metals.
2.

wafers were submerged in a two-minute buffered oxide 
etch to remove the native oxide layer.
3.

varied, with deposition times estimated to achieve a 

4.
sample," was attached to the carrier during deposition. 

tool. Additional measurements were taken using a four-
point probe for sheet resistance and an ellipsometer for 
refractive index.

Conclusions and Future Steps:
Analysis of the data reveals consistent trends between 

materials, an increase in chamber pressure correlated 
with a decrease in deposition rate, a widely observed 

to pressure changes, with a clear shift from tensile 
to compressive stress in several cases (e.g., Zr, Nb) 
and a general trend of becoming less compressive 
with increasing pressure (e.g., Si3N4, Hf, Ti). These 

can be reliably tuned by controlling chamber 
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Figure 1.

Figure 2. 

 
principles but also provide a critical starting point for future 
researchers to optimize deposition conditions for a wide range 
of materials. In the future, this research hopes to expand its 
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