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Effect of Thermal Treatment on Photoluminescence of Er—-Doped
Silicon—Rich SiO, Prepared by Ion Implantion

ZHANG Chang-sheng, XIAO Hai-bo, LIN Zhi-lang, ZHANG Feng
(Ion Beam Laboratory, Shanghai Institute of Microsystem and Information Technology,
The Academy of Sciences, Shanghai 200050, Chinese)

Abstract Er-doped silicon-rich SiO, were prepared by ion implantation; Silicon nanocrystals, which enwrapped by
amorphous Si, were observed when the implanted films were annealed above 900 C. The efficiency of PL at 1.54 um and the
microsteucture of the metarial are effected greatly by thermal treatment. Er ions lie in amorphous Si and couple with nc-Si
through a-Si. The excitation energy from nc-Si to Er was shared by a-Si; At 7>150 K, energy back transfer between excited Er

and a-Si decreased the PL efficiency. The sample annealed at 1100 C has a rather good emission efficiency.
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Fig.1 Erbium related luminescence of samples annealed
at 800 T (a) and 1100 T (b) measured at 10 K. The
arrows in (b) incidate the field-splitting lines of Er
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Fig.2 PL intensity versus temperature for Er in Si-rich
SiO,(Annealed at Il 700 C; ® 900 C; A1100 T). The
insert displays PL spectrum
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