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Abstract: Based on analysis of the coupling theory, the two auto-aligning methods and programs
are designed. Experiment results using single mode fiber as standard waveguide show that the
average end-coupling loss is 0.075 dB, the standard deviation is 0. 0099 dB at the wavelength 1310
nm, and is 0.0062 dB and 0.0066 dB at 1550 nm, respectively. A process only needs 2 min. When
it comes to fiber-Si0, waveguide-fiber system, the average end-coupling losses are 0.140 dB and 0.
109 dB, and the standard deviations are 0. 0082 dB and 0. 0107 dB, at 1310 nm and 1550 nm,
respectively. The whole process is accomplished within 8 min.
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Fiber mode field Waveguide mode field

Fig. 1 The analytic model of the end-coupling between

the single mode fiber and single mode waveguide
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Fig. 2 Several different end-coupling efficiency curves
between single mode fiber and asymmetrical
waveguide. Define a=1—W,3/W.q1) as

asymmetrical factor
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Fig. 3 The relation between Az and (Za /9 Zmax ). Za
and xm., are the barrycenter position and the top

value position, respectively
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Table 1 The experiment results of the fiber to
fiber system in the two methods at

1310 nm and 1550 nm wavelegnths ,

respectively
1310 nm | 1310 nm | 1550 nm | 1550 nm
No. program 1 | program 2 | program 1 | program 2
1 0.078 0. 082 0.072 0. 068
2 0. 082 0. 082 0.072 0.072
3 0. 082 0.078 0. 068 0.058
4 0.082 0.078 0.058 0.058
5 0.078 0.078 0.056 0.058
6 0.074 0.082 0.058 0.064
7 0.082 0.078 0.064 0.064
8 0. 057 0. 061 0.052 0.051
9 0.052 0. 055 0.072 0.068
Average 0.074 0. 075 0. 064 0.062
Standard
deviation | 0.0115 0. 0099 0. 0078 0. 0066
On—1
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Table 2 The experiment results of the fiber-SiO,
waveguide-fiber system in the barycenter

1310 nm and 1550 nm

wavelengths, respectively

method at

No. A=1310 nm | A=1550 nm
1 0.15 0.11
2 0.14 0.11
3 0.13 0.12
4 0.13 0. 09
5 0.14 0.11
6 0.15 0.12
7 0.14 0.10
Average 0. 140 0.109
Standard deviation ¢,1 0.0082 0.0107
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