
Effect of Thermal Processes on Al Thin Film 
In The Present of Nitrogen (N2) Gas 

Abstract ? The morphology evolution of Aluminum (Al) thin film in the present of 

Nitrogen (N2) gas has been studied. The Aluminum thin film has been fabricated on 

Silicon (Si) substrate using Aluminum evaporation system. Then, the substrate were 

placed inside the furnace with the present of N 2gas for approximately 30 minutes at 

certain temperature range from room temperature to 700 OC. The influence of the 

N2 gas to the Al thin film in furnace were characterized by optical microscope, 

Scanning Electron Microscope (SEM), Energy Dispersive Spectrometer (EDS), I - V 

characterization and X- ray diffraction (XRD). It is found that, at above 600 OC, we 

observed that the colour of Al thin film was changed drastically. We expect that this 

is because of the formation of ALN on the Si  substrate. This statement is proved by 

the XRD and EDS characterization resuls. In addition, the thin film has better 

resistivity than the thin film before thermal processing, which was evaluated from I 

- V characterization results. From the SEM images, we also found that the 

morphology of Aluminum thin film changed drastically for the temperature above 

600 OC. 
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From the result obtain, i t  is shown that the wafer that undergoes temperature above 
600 "C and 700 "C shows component of AIN exits on the surface of the wafer. This can be 
proven using EDS and XRD result where it shows element N is exits. The thin film also shows 
that, when the temperature increases, the sheet resistivity also decreases. This project has 
achieve 100% of the objective listed as fabricate thin film, applied thermal process and test 
using different equipment to  understand the composition of the material. 

The research on the particular method can be expand for further analysis using 
several other advance equipment such as Atomic Force Microscope (AFM) and Field 
Emission Scanning Electron Microscope (FE -SEM) to understand the phenomena happened 
in atomic scale . Also, it is suggested to have more samples to be tested at smaller 
temperature step size t o  understand better the reaction of thin film towards thermal effect. 
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