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Fig.1 Alignment errors between LD and SMF
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Fig.2 The program of alignment stages structure
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Fig.3 The topological structure of alignment stages
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Fig.4 The frequency distribution histogram
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The Motion Errors Analysis of Laser Diode and Single-Mode
Fiber Alignment Stages
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Abstract: In order to achieve fast and accurate coupling alignment between laser diode and single-mode fiber,
disturbance characteristics need to be analyzed. First, based on the alignment errors between laser diode and
single-mode fiber, a 5-dimension alignment stages was designed. And then, aiming at the randomness prob-
lems of motion errors in the alignment process of laser diode and single-mode fiber, the multi-body system the-
ory was used for establishing the topological structure model of alignment stages and analyzing their positions
and orientations in the movement, the motion error model of the end point of laser diode was obtained. Final-
ly, combined with this motion error model, the Monte Carlo method was used for a probability analysis of mo-
tion errors. In the case of without considering static errors, the result indicates that the position of the end
point of laser diode in the x, y and z direction motion errors are similar to symmetrical distribution, which is
high in the middle and low on both sides. This analysis could provide a data reference for motion error com-
pensation in the alignment process.
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