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Development of an Optical Alignment Control Module with High Speed and
Accuracy for Optics-Based Products
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ABSTRACT

Automatic optical alignment modules are a key technology in optical communication system. However, the optic
component assembly depends highly on manual or semi-automated alignment process. In this paper, a novel alignment
mechanism with minimum degree-of-freedom has been designed and theoretical models are derived from geometric
optical characteristics on collimators, optical filters and optical ray alignment. The automatic alignment control
algorithm has been newly developed based on the mechanism and models, and then we make fast, precise and reliable
alignment through the algorithm. The reliability of developed modules has been verified with various simulations and

performance evaluations.
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S ti
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wavelength (ms)
Reading ti f

eading time of sweep 9 10 57
data (ms)
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Fig. 3 Effects on translation and angular misalignments

Table 2 Designed mechanism specifications

Axis Range Resolution
Z-trans 25 mm 2.5 um
Y-tilt + 10 degree 0.008 degree
Z-rot. 360 degree 0.12 degree
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Fig. 10 Comparisons of automatic alignment time
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