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We have developed a hybrid projection lens composed of plastic elements and glass elements for
high definition projection display. It is composed of 4 elements of plastic lens and two elements
of glass lens. One of the features in this lens system is that chromatic aberration decreases very
much by adopting glass doublet lens. Moreover, another feature of this lens system is that more
precise compensation for focusing drift by temperature and humidity, which is the most important
problem for plastic lens, was achieved and we have got good image quality to maintain high
definition level. The good compensation for focusing drift was realized by a new method of

optimizing the shape of aspherical plastic lenses besides the conventional methods.
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Fig. 1. Construction of rear-type projection display.
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Fig. 2. Principle figure to decrease temperature and
humidity dependency by the shape of output lens group.
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Table 1. Results of design.
Items Results of design Co&\g}lniggﬁalleg;gh
Focal length (mm) 86 mm 132 mm
F value 0.94 1.2
Magnification 9.4 9.5
Object hight (mm) 62.5 mm 72.2 mm
Resolution more than 1000 more than 1000
V lines TV lines
Relative corner 34% 26%
illumination (%)
Distortion 5.4% —0.3%
Projection distance 873 mm 1430 mm
Half picture angle 36° 25.2°
No.1 lens No.2 lens No.3lens No.4 lens No.5lens
(plastic) (plastic) (glass) (plastic) (plastic)
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Fig. 5. Optical ray traces in new designed projection lens.
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Table 2. Aberrations caused by lenses expansion by humidity absorption.

condition screen center{w=0" ) | screen corner{ w=36° )
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Fig. 6. The change of imaged surface by lenses expansion

by humidity absorption.
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Fig.7. The change of imaged surface caused by lens
shapes changing brought by temperature.
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