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Improvement on optical fiber delay Ines precision based on tunable laser

Q NG Xiang, CHEN Fu-shen
(Key Laborabory of Bmoadband Optical Fiber Trangmission and Communication Neworks, University of Electronic Science and
Technology of China, Chengdu 610054, China)

Abstract: Inorder b improve the precision of a 3bit variable optical,fiber'delay line, a new technology using a tunable laser
as the lighting source of the delay system is proposed based on the, characteristics of optical fiber’s material digpersion that the
refraction index of optical fiber changes alongwith the difference-ef trangnittingwavelength At the same time, the period of optical
signal storage in delay lines is alo altered and the delay p recision of optical fiber delay lines is mproved The simulation results
indicate the mean delay error decreases from 4 1ps o\l "3ps’and the delay precision of the 3bit optical fiber delay line is
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remarkably improved by using this new technology
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Fig 1 The schematic of optical fiber delay line
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Fig 2 The system structrue diagran of optical fiber delay line being de-
signed
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Fig 3 TheA3bit variable delay unit
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Fig 4 The digersion index and refraction index of some single mode As, S;
fiber
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Table 1 The relations anong kinds of time delay, length of optical fiber and theoretic delay

kinds of delay i 1 2 3
length of fiber/m 0. 75 0. 80 0. 85

theoretic delay/ns 6. 0000 6. 4000 6. 8000

4 5 6 7 8
0. 90 0. 95 100 105 110
7. 2000 7. 6000 80000 8. 4000 8. 8000
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Fig 5 The comparion betveen the initial delay and the anendabry delay
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Fig 6 The relations betveen wavelength change and the anendabry delay
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Table 2 The relations betveen the initial delay error and the wave-
length change

kinds of delay i 1 2 3 4 5 6 7 8

initial delay 29 64 15 -09 -55 -45 62 50
errors/ps

wavelengt 40 4 240 -80 48 240 240 -240-240
change/nm
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