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Table 1 Comparison of the molar ratio values (Si/W) obtained by chemical analysis and EPMA

Chem. EPMA © EPMA @ EPMA ®
Sample
molar ratio X molar ratio X  Total, % molar ratio X Total, % molar ratio X Total, %
WSi, 2.00 1.96 91.5 1.74 100.0 2.04 100.0
A 2.54 2.45 89.2 2.24 98.7 2.62 99.0
B 2.59 2.51 89.4 2.16 99.3 2.65 98.5

Correction for atomic number effect: @O Poole-Thomas, ® Dumcumb-Reed, 3 Philibert-Tixier ; total =W( %)+

Si(%)
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Fig. 5 Spatial distribution of the molar ratio (Si/W)
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Table 2 Repeatabilty of analysis (measurement at
the same point)

A, A, BB, M EPMA 1Kk 5 V) a3y o b WS, BEOEBS T

n Si/w molar ratio
1 2.40
2 2.40
3 2.41
4 2.39
5 2.44
x 2.41
c 0.02
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Fig. 6 Change of the spectral shape near the B Kq
peak using PHA
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Fig. 8 Decrease of the X-ray intensity by carbon
vapor deposition
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Fig. 11 Calibration curve for the film thickness.
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Tungsten silicide (WSi,) film and borophosphosilicate glass (BPSG) film on a silicon
wafer were analyzed quantitatively using EPMA. The optimum accelerating voltage and
analytical line for the analysis of these thin films were determined from both calculations
and experiments, while considering the effective depth of X-ray generation. The
obtained results are as follows: (1) For a WS, film of 0.5 um, the optimum accelerating
voltage was 10kV. The repeatability (o) of the analysis for molar ratio x(Si/W) was
0.02 (¥=2.42); (2) Several ZAF correction methods in which atomic number corrections
were varied were examined for the analysis of a WSi, film at a low accerelating voltage.
The best accuracy was obtained with a correction method proposed by Philibert and
Tixier. (3) For BPSG film, the optimum accelerating voltage was 5 kV for analyzing the
composition. The analytical accuracies of boron and phosphorus contents were 0.12 and
0.10%, respectively. (4) The thickness of BPSG film could be determined with the OK,
intensity which was generated from the film. The optimum accelerating voltage was 20
kV. (5) BPSG film was analyzed after carbon vapor deposition. The decrease in the
X-ray intensity of boron, phosphorus and oxygen could be corrected by using the ratio
between the C K. intensity generated from a standard sample and that from carbon film
on BPSG.
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