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Optical coherence tomography (OCT) [1] is a norasive optical technique for high-resolution crossti®nal
imaging of biological systems. Current OCT systemes bulky and costly. A significant decrease in $fm of
OCT systems is possible through integrated oplicthis work, we present the design and fabricatibarrayed
waveguide gratings (AWGS) at 800 and 1300 nm asetheavelengths are commonly applied to retina &ivd s
imaging, respectively. We perform interferometrigpth ranging measurements with AWG spectrometees in
spectral-domain OCT (SD-OCT) set-up thus demorisgdhe first important step toward miniaturizatiohan
OCT system in silicon-oxynitride (SION) for the 86th and 1300-nm spectral ranges.

For SD-OCT, the axial resolution and maximum imaggilepth are mainly determined by the spectrometer.
We aimed at a maximum imaging depth of 1 mm andxaal resolution of 24um and 19um for the 800-nm
AWG and 1300-nm AWG, respectively. To meet thespiirements the AWGs need a free spectral range (20
nm and 78 nm) and wavelength resolution (0.16 noh @4 nm) of the 800-nm AWG and 1300-nm AWG,
respectively. The remaining design parameters wel@ilated using the standard equations for AWGsH@th
spectrometers were fabricated with single-mode SiBahnel waveguides with the parameters provid¢g]in

The schematic of the SD-OCT system with the intiegtad WG spectrometer is shown in Fig. 1a. The light

from a superluminescent diode enters a free-spackelon interferometer (M) through a 50:50 beantitter.
The sample mirror is moved during the experimewtsje the reference mirror is kept stationary. TR&/G
resolves the optical spectrum, which is imaged ¢imtocamera by a high numerical aperture (NA) lgitls 50-
mm focal length. The acquired spectra are furthecgssed by firstly subtracting the reference-goecsum,
then compensating the dispersion of the imagintesysand finally resampling to k-space.

We achieved a depth range of 1 mm, as shown in Elgsind 1c. The measured maximum signal-to-noise
ratio is 75 dB. The full width at half maximum vakiof the point spread function at various deptbspéotted
in the insets of Figs. 1b and 1c. Experimental laxésolutions of 25um and 20um were obtained for the 800-
nm and 1300-nm wavelength ranges, respectivelylarler depths, a decrease in resolution was obddore
both AWG spectrometers, which may be due to imaglmgrations caused by the high NA lens.
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Fig. 1 (a).Optical measurement set-up of the free-space Mi atintegrated AWG spectrometf) & (c) OCT signal as
a function of depth for a mirror reflector. Theeits show the measured OCT axial resolution (salddes) in comparison
with the theoretical axial resolution (dashed ljrfiej the 800-nm and 1300-nm wavelength rangepectively.

We have demonstrated the first partially integra®d-OCT system by replacing a bulky free-space
spectrometer by a SiON-based AWG spectrometerhi®@r800-nm and 1300-nm spectral regions. An imaging
depth of 1 mm and an axial resolution of @& and 20um (at 100um depth) were measured in the respective
wavelength ranges. In future work, a Ml will beeigtated on the same chip with the AWG spectrometer.
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