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Experiment Studies on the Desolvation of Supersaturated
As in Silicon during Post RTA Annealing and Its
Influence on the Si Atom Displacement

Lu Zhiheng, Zhang Xiaoji
(Instltute of Low Energy Nuclear Physics, Beijing Normal University)

W. K. Chu
{Department of Physics and Astronomy, University of North Carolina, U. S. A.)

Abstract

The As behavior during post-annealing following RTA is systematically studied by
means of electrical property measurement, backscattering analysis and TEM observation.
The results indicate tha# the variation of sheet resistance has g maximum value at 750°C.
The sheet resistance increases with temperature in the low temperature area, and decre-
ases with temperature in the high temperature area. The dechanneling fraetion is rela-
tive to the variation of sheet resistance monotonically. In the vieinity of 750°C, there
could exist a critical area, by which the post-annealing processes would be separated into
two kinds according to the mechanism: the silicon arsenide formation and preeipitation
dominate the low temperature post-amnealing process; the cluster formation of As atoms
complex with vacancy dominates over the high temperature post-annealing process. Ab-
out one third of As atoms becomes interstitialg after 750°C/5h post-annealing. This des-
olvation of As atoms induces the contraction of 8i lattice, which is proved by the nar-
rower angle width of channeling dip of Si and the existence of the dense 500A—T700A
dislocation loops as observed by TEM. The mechanism that the desolvation of As indu-
ces the Si lattice contraetion is still not very clear. But the fact that the Si atoms de-
viate from normal lattice sites will make the mass action law as the physical fundation
of the cluster model in question,
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