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Abstract A compact arrayed waveguide grating (AWG) triplexer based on SU-8 strip waveguides is designed and
realized. The cross-order design method utilizing the spectral periodicity of AWG don't need to change the layout of
AWG, and there is no need of extra component to cover all three operating wavelengths of 1310 nm, 1490 nm and
1550 nm for the triplexer. The core layer is SU-8 polymer, the under-cladding is SiO, , and the upper-cladding is air.
The AWG triplexer can be easily fabricated by using direct ultraviolet photolithography process without additional
etching process. The simulation results show that the 3 dB bandwidth of three working channels are all larger than
11 nm, and the polarization dependence wavelength shift is less than 0. 65 nm. Experimental results verify the cross-
order design. For transverse magnetic (TM) polarization, the excess loss of the second and the third wavelength
channel is about 3 dB, which is about 7 dB for the first. The crosstalk is better than —15 dB. The whole device has
a compact size of as small as 1.3 mmX0.402 mm.
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Table 1 Core and under cladding material characteristics

Material Refractive index at 1550 nm Dispersion relation /()/pm)
SU-8 1.574 n=1.5753—0.0003(1—1.47)+0.0028(1—1.47)?
SiO, 1.45 n=1.4445—0.012(1—1.47)—0.0017(x—1. 47)*
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Fig. 1 Layout of the designed AWG triplexer
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Table 2 Main design parameters of AWG triplexer

Design specification Numerical value

Diffraction order for 1490 nm and 1550 nm 12
Diffraction order for 1310 nm 14
Central wavelength /nm 1515. 3
Output waveguide spacing between 4.8
channel 1 and 2 /pm )
Output waveguide spacing between 6.6
channel 1 and 3 /pm :
Adjacent arrayed waveguide pitch /pum 3.5
Number of arrayed waveguides 15
Length of FPR /um 80
Length differencg between adjacent 11. 987
waveguides /pm
Minimum bending radius /pm 200
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Fig. 2 Simulated spectral responses of AWG triplexer for TE polarization. (a) 1460~1600 nm waveband (diffraction
order is 12); (b) 1240~1380 nm waveband (diffraction order is 14)
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Table 3 Simulated characteristics for different channels of the TE polarization

Parameter Value
Wavelength /nm 1310 1490 1515. 3 (dummy) 1550
Output power loss /dB —0.81 —1.59 —0.53 —2.3
3 dB bandwidth /nm 11.1 13.9 14.1 14.1
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Fig. 3 PDa of all three output channels
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Fig. 5 SEM pictures. (a) Fabricated triplexer; (b) cross section of SU-8 strip waveguide
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Fig. 6 Block diagram of the measurement system for triplexer
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Table 4 Testing results of the triplexer

Channel number Central wavelength

Central wavelength PDA /nm PDL /nm

3 dB bandwidth of 3 dB bandwidth of

of TE /nm of TM /nm TE /nm TM /nm
First channel 1303.5 1306. 4 2.9 1.7 7.2 8.1
Second channel 1475.8 1479. 8 4.0 4.0 8.7 9.0
Third channel 1533.9 1538.1 4.2 2.2 8.7 9.1
Dummy channel 1500. 1 1504. 3 4.2 3. 9.1 8.9
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