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ABSTRACT

Silica slab wavegnide was fabricated on Si substrates by FHD for planar optical passive devices. The slab waveguide consists of
lower clad and core layers, where core layer index is conirolled b}' GeQ; addition. Doping of Ge(- in silica is dlfﬁcult because of
the low deposition density due o nonspherical particle generation in FHD process. Silica core parﬂcles deposited at various conditions
such as [lame temperature and substrate scanning were analyzed by SEM and TEM. As the flame temperature increased, the surface
roughness of the core layer was decreased up to 3.6 nm after consolidation. Index difference and thickness of core of slab waveguide
were 0.3%, 8 Um respectively. Measured optical loss at TE mode was <0.04 dB/em at 13 pum and <0.06 dB/fem at 155 m.
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Fig. 1. Schematic diagram of optical propagation loss mea-
suring systerm.
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Fig. 2. TEM images of silica particles a) low BPSG{B.(03=0.4
witFo, Po0s=1.2 wt9e) without GeQ,, b) low BPSG with
GeQ,. c) low BPSG wilh Ges, and d) hish BPSG
(B,05= 1.1 wt%, P;05=13 wi%) without GeO,,
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Fig, 3. SEM images of silica particles a) H,=3500 scem and b)
H;=4250 scem (GeCly=33 scom).
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Fig. 5. Silica index and concentration change with GeCls flow
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