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Abstract The research itemsincluded in this year are: (1) the application of CdSe-SiO, SDG layer as
the mask layer material for optical disk and (2) the white-light emission property of ZnO-SiO, SDG
thin film. In the part related to optical disk recording, it was found that the 69-nm marks could be
consistently retrieved at reading power P, = 4 mW with carrier-to-noise ratio (CNR) = 13.56 dB. The
signals were clearly resolved with CNRs nearly equal to 40 dB at P, = 4 mW when the recorded mark
sizes were over 100 nm. The cycleability test indicated that the CdSe-SiO, SDG layer might serve as a
stable and reliable optical mask layer in 10° readout cycles. In the part related to white-light emission
property of ZnO-SiO, SDG thin film, the PL measurements showed that the ZnO nanoparticles
embedded in the SiO, matrix emit white-light consisting of violet (420 nm), blue (470 - 495 nm), and
yellow (560 - 585 nm) emissions. The presence of the blue emission was attributed to the large amount
of ZnO/SIO, interfaces, which enlarges the depletion layer width and then enhances the related
transition.
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Binding energy (eV)

Sample t(nm) Zn0O (wt.%) _
oo ZNppapo Sizp Oss
A 154 4.92 10484 10254  106.2 535.6
B 132 9.79 10474 10244  105.2 534.6
C 124 14.84 1047.0 10238 104.2 533.6
D 128 4154 1046.6 1023.6  103.8 533.0
E 136 47.18 10464 10234  103.0 532.8
F 147 52.63 10464 10232 102.8 532.8



