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Photoluminescence of Er Ion Implanted Al,O, Waveguides Film

WANG Xing—jun, WANG Hui, CHEN Tao, LEI Ming-kai
(Surface Engineering Laboratory, Department of Materials Engineering,
Dalian University of Technology, Dalian, Liaoning 116024, China)

Abstract The Er*-doped Al,O; optical films have been prepared on the thermally oxidized SiOy/Si (100) substrate by the Er
ion implantation ALO, films, which were obtained by the sol-gel method with a dipping —coating technique, using the
aluminium isopropoxide [Al(OC;H7),)-derived Al;O;sols. The phase structure, mixture of y-(ALEr),0; and 6-(ALEr),0, was
observed for the Er*-doped Al O, films sintered at 900 C. The photoluminescence (PL) spectrum centered at 1.533 pm with the
full width at half-maximum (FWHM) of 44 nm was observed for the Er*-doped Al,O, film with the Er ion implantation fluence
of 4x10%* cm™®, which attributed to the intra—4f transition between the first excited (‘I;s;) and the ground state (‘I,s;) of Er*. The
PL intensity at 1.533 um increased with increasing the Er ion implantation fluence from 0.2x10" cm™ to 4x10" cm™ for the
Er*-doped Al,O, films sintered at 900 C. When the sintering temperature was increased to 1200 C, the PL intensity at 1.533 um
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first increased, and then decreased with increasing the Er ion implantation fluence from 0.2x10" cm™ to 4x10" cm™
Key words film physics; Er*-doped waveguides amplifier; ion implantation; Al,Oy sol-gel method
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Fig. 1 XRD patterns of the Er*-doped Al,O; films on
thermally oxidized SiO,/Si(100) substrates sintered at 900 C
with four dipping-implantation processes. (a) Undoped;
(b) Er ion implantation fluence of 0.8x10"* cm™
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Fig. 2 PL spectrum of the Er*-doped AlLQ; film sintered
at 900 T with the Er implantation fluence of 4x10™ cm™
under four dipping-implantation processes
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Fig.3 PL intensity at 1.533 pm with increasing the Er ion
implantation fluence from 0.2 to 4x10" em™ for the
Er*-doped ALQ, films sintered at 900 T
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