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The Development of a Monte Carlo Simulation of the Mass-Production of Image Pickup Lenses
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Abstract

The recent widespread use of cell-phones and other mo-
bile terminals equipped with image pickup apparatus
stems from ever higher performance and greater downsiz-
ing of solid-state image pickup elements such as CCD and
CMOS image sensors. This has placed exceptional demands
on the image pickup lenses and, in turn, upon the difficulty
of producing them. Therefore, by employing the Monte
Carlo method utilizing a random number generator and by
manufacturing virtually-created image pickup lenses hav-
ing generated manufacturing tolerances, we developed a
simulation method of estimating performance variations
during the mass-production of image pickup lenses. By
combining these results with image degradation simula-
tion, mass-production performance can be visually appre-
hended prior to preproduction. Moreover, by applying this
simulation to the mass production of image pickup lenses,
we were able to contribute to the completeness of module
quality before preproduction, thus reducing unnecessary
production steps and minimizing defective products. Re-
ported here are both the method by which we developed
our simulation and the applicability of that method to the
development of other such simulations.
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Fig.1 Flow chart of mass-production simulation
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Fig.2 Major output examples of our simulation
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Fig.3 MTF histogram of simulation result and preproduction
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Fig.4 MTF histogram corresponding to alignment types
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Fig.5 Output image of our image simulation
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