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Fabrication and characterization of SiO, based waveguide co-doped with
Si-nanocrystal and Er’*
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Abstract SiO, thin films containing Si-nanocrystals and Er®*
was observed at 1530 nm region after the annealing of the film at 1050°C for 5 min.

Intense emission of Er’*
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were fabricated by the RF-sputtering method.

Channel waveguides were fabricated using such films for the core. The films containing Si higher than 2.4 at%
exhibited the change in stress from compression to tension after annealing, which induced the fatal loss-
increase in waveguide. The optical gain might be attained by the Er-doped waveguide with Si lower than 2.4

at% by a visible-light-excitation.
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waveguide, annealing.
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Fig. 1. Photoluminescence spectra measurement set up for Erbium ion of Si-Er co-doped SO, films.
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Fig. 2. Cross-sectional scanning electron microscope (SEM)
image of a fabricated ridge-waveguide.
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Fig. 3. The experimental set up used to measure the transmission loss of Si-Er co-doped waveguide.
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Fig. 4. PL spectra measured by pumping with a 365 nm LED.
The pump power of the LED was 81 mW/cm?. The Er**
content is 0.01 &% and is constant al over the films.
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Fig. 5. Room temperature transmittance of Si-Er-SiO, films,
after anneding at 1050°C for 5 min.
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Fig. 6. Refractive indices of thin films at 1545 nm. The pure
SiO, film for cladding layer was deposited by PE-CVD
method.
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Fig. 7. Heat treatment of Si-Er co-doped waveguides. The transmission loss of waveguide was changed by the internal stress

transformation of a cladding layer.
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Fig. 8. Transmission loss of Si-Er co-doped waveguide at 1530
nm. The signa power was 10 um.
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Fig. 9. Stresses induced in the Si-Er-SiO, films before and
after annealing at 1050°C for 5min. The pure SO, film for
cladding layer was deposited by PE-CVD method.
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