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Abstract:
Photonic integration allows to miniaturize systems for optical coherence tomography (OCT) and
for optical surface topography characterization (STC). The small size and the low cost of photonic
integrated circuits (PIC) widens the application area in medical diagnostics and in industrial
process control significantly. Medical applications include ophthalmology, dermatology and
endoscopy. Industrial applications are focused on non-contact STC, robotics, machinery assembly,
and on measuring material properties.
We report on two OCT systems fully integrated on a silicon-on-insulator (SOI) chip. Objects in
distances of a few millimeter from the chip edge are imaged with a depth resolution of 11μm
and a dynamic range of 53dB. When using a remote fibre-connected OCT measurement head,
the depth resolution is 30μm, and the dynamic range increases to 60dB. Optimizations in design
and technology are expected to improve these results significantly.
For an STC system, we use synthetic wavelength interferometry employing two spectrally flat
optical frequency combs, which are generated by 40 GHz modulators. Distance measurement
errors are less than 10μm over a dynamic range of up to 37dB. We further designed a
miniaturized distance sensor PIC comprising couplers, tunable power splitter and photodetectors
on an SOI chip. With acquisition times of only 14 and target distances up to 4.5mm, the
measurement error stays below 5μm. A co-integration of the comb generators is also possible.
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