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Table 1  Process Condition of lon Implantation and M aximum Implanted Concertiation Calculated with TRIM Program
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FIG. 1 Depth Distributions of C Atoms and
Irradiation Damage Calculated with TRIM
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FIG. 2 Double Crystal X-Ray Diffraction
Curves (Symmetrical (004) Refraction) of
3A and 3B Samples Before and After
Annealing at 950C for 30s
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FIG. 3 Double Crystal X-Ray Diffraction

Curves (Symmetrical (004) Refraction) of

2A and 2B Samples After Annealing at

950°C for 30s
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FIG. 4 Raman Spectra of the Si
Substrate, 3A, 3B, 2A and 2B
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FIG.5 Synchronism X-Ray Diffraction of
Sample 2A and 2B
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Sii- +C: Alloy Formation and Its Characteristics
After Carbon Ion Implantation in Silicon

WANG Yin-shu', LI Jin-min’, WANG Yu-ian’., WANG Yan-bin® and LIN Lam—yirlg2

(I Department of Physics, Beijing Normal University. Bejjing 100875, China)
(2 Institute of Semiconductors, The Chinese Academy of Sciences, Beijjing 100083, China)

(3 Institute of Modern Physics, The Chinese Academy of Sciences, Lanzhow 730000, China)

Abstract: Sii-. C: alloys with carbon concentration of 0.6% —1.0% are formed by means of ion implantation and high
temperature annealing. The effects of radiation damage. implanted carbon ion doses and annealing techniques on the formation
of Sii-«C: alloys are studied. The formation mechanism of alloy and the characteristics of the strain distribution are also
discussed. If the implanted carbon dose is less than that to form an amorphous Si layer, the implanted carbon atoms will incline
to combining with the defects produced during the carbon implantation that the defect clusters are formed. It was difficult to
form Sii-. C: alloys during the high temperature annealing. Damage introduced by Si ion pre-implantation to form an
amorphous region is beneficial to the formation of Sii-. C: alloys. If the damage produced during the more carbon ion
implantationis large enough to form an amorphous Si layer, the pre-implantation of Si ions will introduce more defects that are
difficult to annihilate. Thus, the pre-implantation is disadvantagous for the formation of Sii- +C: alloys. Compared with the
two-step annealing method, rapid annealing is favorable to the formation of Sii- :C: alloys due to the existence of more vacancy
positions for carbon atoms. The heterogeneous distribution of implanted C atoms results in the formation of regions with

different strain, which can be observed with X-ray diffraction.
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