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up to 1.03 times for heavy Ge-loading (about 20 % atomic fraction) waveguide core after the UV irradiation, and the
transmission loss of the UV-written channel waveguide is 0.28~0.32 dB/cm. Experimental results demonstrate that
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Abstract Uniform and heavily Ge-doped silicon oxy-nitride film is obtained by optimized fabrication of silicon oxy-
the index increase in the Ge-doped silicon oxy-nitride with UV irradiation intensity is not linear, and it can be
controlled by changing the hydrogen loading pressure and time, UV intensity and Ge-loading level.

nitride film. Based on an optimal design of waveguide coupler, hydrogen loading and ultraviolet (UV) irradiation
intensity, single-mode channel waveguides and waveguide couplers, made from germanium-doped silicon oxy-nitride,

are fabricated by an UV irradiation from a KrF excimer laser on a planar waveguide. The maximum index increase is
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Table 1 Fabrication parameters used in fabricating planar glass waveguides film

Glass film Reaction gas flow rate Deposition
SiH, /sccm N, O /sccm GeH, /sccm NH; /sccm N, /scem temperature / C
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Fig. 7 (a) Directional coupler of an UV-written waveguide coupler and (b) its light output

092301-5



50,092301 MM SYBIZHRE www. opticsjournal. net

G Xy B — SOGB RFE R .

38 1 25 T8 DG 5 B AL A £ DI B B 4 A £ 1 Dy 3 A I s S 3 v o 2 I AR B KT B R
LHMEN G ST O KA I R R AR A iR E] 10 P RS R . AR BIERAT R AT 0 5 T TR 1
TG Pl St 2 5 3 O SE B e S SR B B R B AR O 2000 SXREF DG IS 22 5 AN IR SIS L fE AR
75T JRLBARE 2T U5 AT S R R Y BT SR PR BRI R 2 BT

# 2 FTOLU RS BORGE X AT S AR B 5 (e

Table 2 Exposure parameters and core index increase in different channel waveguides

Sample Hydrogen L'oading Width of channel Exposure , Ge ) Times of index
pressure /MPa time /d waveguide /um  density /(J/cm®) concentration /% increase in core

1 13 14 8 2000 1. 0066

2 13 14 10 2000 1. 0078

3 13 14 8 3000 1. 0160

4 13 14 10 3000 1.0152

5 13 30 8 2000 0 1.0214

6 13 30 10 2000 1.0223

7 13 30 8 3000 1. 0284

8 13 30 10 3000 1.0312
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