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Precipitation of Oxygen and Carbon in Annealed Silicon

Hsu Chenchia, Jiang Sinan, Sur Bokang and Liu Jiangxia

(Institute of Semiconduciors. Academia Sinica)

Abstraet

Precipitation of oxygen and carbon in buk dislocation-free CZ Si annealed at
450°C, 700°C and 1050°C has been studied using infrared absorption, X-ray topography,
X-ray anomalous transmission, ARS and HV)EM. The results of X-ray anomalous
transmission intensity show that the precipitation occurs even at the relatively low tem-
perature of 450°C. IR absorption measurements show that a large amount of preeipi-
tation occurs at 700°C. Since the precipitated sze estimated to be a few angstrons to
500A is too small, this precipitation can not be observed by X-ray topography. The
oxygen content and thermal history of the CZ-grown Si are both essential and sub-
stantial factors for oxygen precipitation in Si. However, carbon and two-step anneal-
ing can promote the precipitation of oxygen. The precipitation rates of oxygen and
carbon after the heat treatments at 700°C anc. 1050°C over a wide range of time have
been measured. The effect of carbon on the oxygen precipitation, precipitation pattern
and mechanism have also been discussed.





