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Enhancement of the characteristics of the thin TiSi; film for the
ULSI devices by preventing the oxidation using the N, gas injection
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Abstract There has been much attention paid to the study of thin TiSiz film, which has superior electric
characteristics compared with conventional poly-silicon film. In this work, we modified traditional
LPCVD equipment to purge the oxygen gas inside the deposition chamber, which results in the
preservation of good characteristics of the TiSiz film and improvement in the structural integrity of ULSI
semiconductor devices. The purging of oxygen gas was carried out by flowing N, gas through a long
injector that was introduced in the upper part of the chamber. The TiSi, gate lines made by our new
method showed that we could prevent the oxidation of the TiSi; film, which also led to the very

desirable profile of the gate lines.
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Fig. 1. Schematic of LPCVD chamber. (a) Conventional
dual-tube type. (b) Modified single-tube type
with a long injector to purge the oxygen gas.
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Fig. 2. Procedure of patterning the TiSi2 gate lines.
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Fig. 3. SIMS profiles of thin poly-Si film formed by
(a) the conventional LPCVD equipment and
(b) the modified LPCVD equipment.
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Table 1. Concentrations of the Oz molecules inside
poly-Si film deposited by conventional
LPCVD and modified LPCVD equipment.

Fquipment Conventional Modified
auip LPCVD LPCVD
Concentration
of Oz in the 2.3%10"7 cm 7.0x<10" cm3
poly-Si film
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Table 2. Comparison of the TiSi, gate lines when
the flow rate of N; gas was 5 slm and 10
slm, respectively.

N; flow rate 5 slm 10 slm
Oxidation of TiSi, surface Yes No
Roughness' of the High Low
gate lines
Erosion -of the Relatively Little
gate lines large
Verticality of the s.ide walls 83° ~ 88° 87° ~ 89°
of the gate lines
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