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A Study on Design Method of Waveguide Grating Router
Composed of Star Couplers
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ABSTRACT

In this paper, the efficient algorithm for design of waveguide grating router(WGR) composed of star couplers is
proposed. It is well demostrated that a star coupler design can be easily adjusted to the optimum state using the
proposed design method, which analyzes relations between various parameters. This method enables designers to
estimate the spectral properties of waveguide grating router at the initial design level of the star coupler. A 5x5
WGR with 2.75nm(343GHz) channel spacing is designed using the proposed scheme. The BPM(Beam Propagation
Method) simulation results show that the channel spacing of the WGR agrees very well with the design, the excess
loss is smaller than 2.5dB, and the crosstalk is less than —21dB.
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Fig. 1 Schematic layout of a 5X 5 waveguide grating router.
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Fig. 3 Geometerical structure of a §X S star coupler
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Fig. 4 The expected channel capacity of waveguide grating
router as a function of circle radius and longitudianl
displacement distance using the proposed scheme
(when waveguide spacing is 4um).
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Fig. 6 Spectral response of a 5X 5 waveguide grating router

using BPM simulation(when Input port 3 is excited).

& 15.5mml & A& + Urh 223 o3t o
d Aol g & %1—56}7] 484 BPM(Beam Pro-
pagation Method)-& o] &3l AARALE s cH6l

3Y 62 MARAE B wge] Wl uE F
w58 GE veRl S ok Bedd A4 L 2.750m
°]3 FSR 15.5nm& F3t4 E4o] Fetd ¢y
FE 53 AT A FATE & 5 A 2
23 7 A sgEed M A& 2.5dBo| W, A
2 #YdAL 1dBolYoln *3h(crosstalk)e RE
AdalA —21dBol3tE A= F2YL & + 4
o 283zt Ad F4 2L J|F£2E Inm-win-
dowell 4] —15dBoi&te] 318 §# 32 Ut

HLSX5329%E A4 g-2E9 298 e R,

Table 1. Routing table of the designed 5X 5 waveguide grat-
ing router. {11 =1555.4nm, A2=1552.7nm, A3=
1550nm, A4 = 1547.3nm, A5 = 1544.6nm)
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