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Analysis of CCD Assembly Errors Induced by Linear Guides Motion Errors
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Abstract: For wide fields of view and high resolution charge—coupled device (CCD) cameras dedicated to earth obser-
vation, due to the limited pixels of single CCD module, several CCD modules are always assembled to be a large focal
plane array. The imaging function of CCD focal plane subsystem is impacted by the alignment errors of CCD modules.
The assembly and integration of CCD modules are performed on CCD assembly apparatus. The alignment errors of

CCD modules are dependent on the performance of CCD assembly apparatus. Based on the error model of coordinate
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measuring machines(CMM), the CCD modules alignment errors due to the motion errors of linear guides of CCD assem-

bly apparatus are researched and the equations to calculate the errors are deduced. From the equations, it can be in-
ferred that, besides the linear displacement errors of linear guides, the Abbe errors due to angular displacement errors
of linear guides also have an effect on the performance of CCD assembly apparatus. Because of the constitution and the
function characteristics of CCD assembly apparatus, the Abbe errors in all directions can not simultaneously be elimi-
nated by optimizing the apparatus configuration. Finally, the solutions to reduce the errors are discussed in this paper,
and it is concluded that error compensation technology is an effective way to reduce the errors.
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