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Abstract The effect of native oxide on the titanium silicide which is formed by RTA(Ar ambient) after HF cleaning
was studied. A substrate temperature during Ti sputtering is found to have an effect on subsequent TiSi, formation.
Cross-sectional transmission electron microscopy reveals that the native oxide is formed at the interface between sili-'
con and as-sputtered Ti film during room temperature but amorphous TiSi. layer is formed during 400°C sputtering.
Amorphous TiSi« phase result from mixing of titanium, silicon, and silicon oxide. In the case of 400°C sputtering condi-
tion, reduction in the temperature(about 100°C) for the polymorphic C49 to C54 phase transformation room tempera-
ture sputtering condition was found. It is originated from a higher nucleation density of the C54~TiSi, phase. The in-
terfacial native-oxide is speculated to both act as a direct nucleation source for the C54~ TiSi; phase and facilitate the
C54- TiSi; nucleation. The C54- TiSi; film with resistivity 164Q cn is realized.
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Fig. 1. The changes of the sheet resistance as a function of
RTA temperature.

8

Rs( ohm/sq) )

S

T

~m— 400°C sputtering(650°C 1st RTA)
—@— 400°C sputtering(650°C 1st RTA)

T T T T
750 800 850

Temperature( °C }

Fig. 2. When the Ist RTA was performed at 600°C, 650C,
respectively, the changes of sheet resistance as 2nd RTA tem-
peratures.
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Fig. 3. XRD results for TiSi, formed by (a)400°C as-sputtered
Ti layer after and (b)R. T. as-sputtered Ti layer
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Fig. 4. Cross-sectional bright-field TEM micrograph of an as-
sputtered Ti. Between the polycrystalline Ti layer and the Si
layer, a 2-nm native SiQ, layer is observed
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Fig. 5. High resolution cross-sectional TEM images of interfaces between as- sputtered Tiand Si. The sputtering temperature used
is 400°C for the titanium layer in (a) and R. T. for (b)
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Fig. 6. Cross-sectional TEM micrograph of TiSi, films formed by (a) R. T. sputtering and (b) 400°C sputtering after 2nd RTA at 850
‘¢ for 30sec in Ar ambient (c) high-resolution TEM micrograph showing grain-boundary of Fig. 5(b)
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Fig. 7. SEM images of TiSi, films formed by (a) 400°C as-sputtered Titanium layer and (b) R. T. as-sputtered Ti layer and after

2nd RTA at 850°C for 30sec in Ar ambient
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