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INTRODUCTION





In semiconductor devices fabrication aluminum is widely used for interconnection, bonding pad fabrication and as a metal electrodes in MEMS devices [1-2]. Al-Si-Cu. is better option of metal thin film than aluminum alone to avoid electro migration [3-4]. Sputtering has some advantages over the other physical vapor deposition techniques [5]. The quality of sputter deposited thin film mainly depends of the sputtering process parameters [5]. Al and Al-Si-Cu are also used in the fabrication of MEMS technology based micro mirrors and as a low stress thin film in many semiconductor devices [6-7]. 





EXPERIMENTAL DETAIL





Four-inch silicon wafers <100> were used in all the experiments. The wafers were first degreased and then cleaned using RCA cleaning. The cleaned wafers were loaded in RF sputtering chamber. Base pressure of the chamber was brought below 5x10 -6 mbar before filling it with high purity argon gas to achieve the required pressure of 5x 10 -3  mbar. The substrates (Si wafers) and the target gap was kept 9 cm. The RF power was varied from 200 to 600 watts. Target size was 8”. Out of three parameters target substrate gap, RF power and argon gas pressure two were kept constant based on earlier experience and the remaining one parameter i.e. RF power was varied. In each experiment target was sputter cleaned for two minutes prior to the sputter deposition.


























The target had 2% silicon and 1.5% copper and the rest aluminum (molecular composition). Step on the thin film was made using photolithography and metal etched for thickness and roughness measurements. Thickness and roughness was carried out at 9 points on each wafer in every experiment and uniformity throughout the wafer was found out. Surface profiler was used for the thickness and surface roughness measurements. Scanning Electron Microscope was used for composition determination.





RESULTS AND DISCUSSION





The rate of sputter deposition increases with the applied Rf power as shown in Fig.1.This is obvious since with the increase of power, sputtering yield also increases. The roughness of the sputtered thin film also depends on the power as shown in fig.2. Since roughness depends on many parameters and slightly depends on the rf pwer, hence not analyzed in detail. Non uniformity in the thickness of the sputtered film also depends on the applied rf power as shown in Table1.It is clear that the percentage of  non-uniformity is minimum at 600watts of  rf power. It may be due to the reason that the the sputtered film deposited at this power has the same composition of the constituents as that of the target, hence sputtering yield of each constituent is almost the same. Fig.2. and Fig.3 shows the typical composition peaks, thickness and roughness graphs, respectively.
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Fig. 1: Rate of deposition Vs. Power 	  Fig. 2: Roughness of the sputtered films

















































































































�	�


Fig. 3: EDEX analysis of 600 W film 	Fig. 4: 2 µm film thickness measurement





Table 1: Results of sputtered films
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70.58





70.81





47.01





64.09�



2.13





28.81
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18.32





35.44�



1.40
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0.33





0.47       �



94.58





69.20





69.43





57.28





62.78�



2.17





29.40





29.16





23.20





36.13�



3.24





1.39





1.41





0.95





1.09�



1.23





1.67





1.49





1.40





1.72�
�



CONCLUSION





The Al-Si-Cu sputter deposition process parameters specially the applied rf power has been optimized to achieve the deposed film of almost the same composition as that of the target.
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To sputter deposit the thin film of Al-Si-Cu of the same composition as that of the target, one has to optimize the sputtering process parameter like Argon gas pressure, gap between the sample and the target, sputtering power. We have deposited the sputtered thin film of Al-Si-Cu using RF magnetron sputtering having the same composition as that of the target, keeping RF sputtering power as the main parameter. We have also optimized the sputtering process to achieve good uniformity, step coverage and reproducibility. To characterize the sputtered thin film we have used surface profiler, scanning electron microscope and wet chemical etching. Large numbers of experiments were carried out and the result is presented in this paper.
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