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Silicon Nanophotonic Device
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0 Silicon nanophotonic device has been studied for applications to high-speed optical fiber communications. The
device has a composite waveguide as its core element, which consists of a photonic crystal layer formed by a
periodic array of silica ultrasmall rods embedded in a silicon thin film and a silicon nitride rectangular waveguide
on top of a nanostructured layer. The chromatic dispersion and the phase shift produced by the device are one
order higher in their magnitudes than that produced by conventional silicon waveguides in a spectral range
as broad as the full C-band. Structural characteristics and optical properties of silicon nanophotonic device are

presented.
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Fig. 1. Schematic cross-section of silicon nanophotonic device.
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Fig. 2. Scanning electron microscope image of
waveguide core in silicon nanophotonic device.
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Fig. 3. Schematic dispersion curves of photonic band.
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Fig. 4. Fabrication processes of silicon nanophotonic device.
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Fig. 5. Dispersion curves of propagation modes
in silicon nanophotonic device. Inset: array of
photonic crystals and direction of propagated light.
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with SiO, cylinders of different diameterd 2RO
under zero voltage.lJ allT] phase,[J b[1] transmittance.

g70bO0O00D0O0OCOODOODOODOOODODOOO
goobobobo2svOooouobooboooooobboog
gdb4anmUbDO000ooOO0o0b0ooobbooboobn
goooboooboobobobooboboobooobooo
gsgbogobooobooobooobboobb
goopooosooooon
gogbobr7dadbbboooobbboooobbooo



gooooooboooooboogoo

oooo
ooov
o 10 1010V 5
5 2015V
o 30 20v 1

40 25V

030

050

| | | | | |
1460 1480 1500 1520 1,540 1,560
gooOnmO

O700000000000O0O0O0O0O000
0000000000000 @a@oomb@oon
Fig. 7. Voltage dependence in transmission spectra of

silicon nanophotonic device.[] a(T] phase,[] b[T] transmittance.
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