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Abstract A fully integrated optical true time delay (OTTD) module based on optical wavelength router is designed
and fabricated. Two 16 X 16 arrayed waveguide grating routers (AWGR) with channel spacing of 1.6 nm are
cascaded with a group of waveguide delay lines to form the module. The experimental result shows that this module
has excellent performance, the device crosstalk at working wavelengths is lower than —27 dB, and the insertion loss
is about 12 dB at peak wavelength end to end. The optical delay increment of (6.24 =0.4) ps is measured

experimentally by vector network analyzer. Two AWGR and delay line array of the module are integrated on the

silicon substrate. This device is fabricated with silicon dioxide waveguide and the whole size is 3.5 cm X 3.5 cm.
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Fig. 1 Schematic of the OTTD module based on wavelength route
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Table 1 Main design parameters of the AWGR

Parameter Symbol Quantity
Channel spacing AL 1.6 nm
Center wavelength A 1550 nm
Minimum bending radius R 5000 pm
Arrayed waveguide pitch d, 12 pm
Output waveguide pitch d, 19.47 pm
Path length difference AL 64.76 pm
Grating order m 61
Number of the arrayed waveguides Nwe 140
Length of free propagation L ppr 3500 pm
Free spectral range AFSR 25.6 nm
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Fig. 2 SEM picture of the waveguide cross section
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Fig. 3 Transmission spectrogram of the OTTD module under TE mode
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Fig. 4 Schematic diagram of optical time delay measurement system
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Fig. 7 Physical photo of the fabricated OTTD module
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