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Fabrication of Alumina MIS Gate with Cat-CVD and Its Characteristics Measurement
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Abstract

We have developed a catalytic chemical vapor deposition (Cat-CVD) method to deposit alumina thin
films on a silicon crystal using N, bubbled tri-methyl aluminum ((CHs);Al, TMA) and molecule oxygen
(O,) as source species and a tungsten wire as a catalyzer. The tungsten catalyzer decomposed TMA at
about 600 °C. The typical deposition rate was 18 nm/min for catalyzer temperature of 1000°C and
substrate temperature of 800°C and 6.5nm/min for substrate temperature of 400°C. MIS diodes were
fabricated with the alumina gate on 32.5 nm thick amorphous film deposited at substrate temperature of
400 °C. The capacitance measurement resulted in a relative dielectric constant of 7.4, fixed charge density
of 1.74X10" cm™, a slight hysteresis voltage as 0.12V and very few interface trapping charges. The
leakage current was 5.01 X 107 A/cm? at bias voltage of 1V.

Keywords: Cat-CVD, High-k, Alumina, Al,Os, Interface trap density, Fixed charge density, MOS
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Fig. 1 Schematic illustration of Cat-CVD apparatus.
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Table 1 Parameters of deposition
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Fig. 2 X-ray fluorescence counts of Al v.s. alumina

films thickness.
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Fig. 3 X-ray diffraction pattern measured for (a)
Si(100) (ref. no film) and (b) alumina thin film
deposited by Cat-CVD on Si (100) crystal.
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Fig. 8 Deposited film thickness v. s. O, flow rate.
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Fig. 9 Deposited film thickness v.s. sub-cat distance.
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