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We employed successfully rapid thermal oxidized porous silicon (PS) to
fabricate silicon nanocrystals (nc-Si) in the metal - oxide - semiconductor (MOS)
structure for novel memory device. The characteristics of the oxidized PS were
investigated by high resolution transmission electron microscope (HR-TEM),
Capacitance-Voltage (C-V), Current-Voltage (I-V), and Raman scattering (Raman). We
observed the charging effects of the RTO-PS MOS made by p-type and p*-type silicon
substrates under the different operating ambiances while RTA process. The charging
effect manifested by the hysteresis in the C-V curve was found to relate the different
sizes of the nc-Si embedded in the oxidized PS region.

After that, we doped Er ions into silicon rich SiO, (SRSO) structure and
successfully observed the infrared photoluminescence at 1.54 ¢ m from Er ions. From
the observed red-shift data of Raman scattering and the blue shift of visible
photoluminescence, we are able to evaluate the average size of nc-Si. The relations
between infrared photoluminescence and average size of nc-Si were discussed. The
average intensity of infrared photoluminescence at 1.54 4 m from Er ions would
increases as the average size of nc-Si decreases. This fact giving evidence that the Er
ions were excited by the exciting nc-Si and the process of transferring energy from the
excited nc-Si was happened. Hence, the conversion efficiency of light from Er ions is
related to the quantity and average size of nc-Si.
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