200

The Development of a High Zoom Ratio Lens Unit for a 2M-pixel CCD

Numaguchi, Takayuki  Sato, Hiroshi

The digital still camera (DSC) market is growing rapidly, fueled by ever-rising consumer expectations of
higher CCD pixel counts and higher zoom ratios. But the greater the number of CCD pixels and the higher
the zoom ratio, the more sensitive the zoom lens becomes to fabrication error. To meet this demand for
greater precision in manufacture, we combined advances in lens barrel structure with improvements in the
processes of polishing, cementing, and assembling lenses to develop an 8x zoom lens unit whose high
resolution performance is well-suited to a 2M-pixel CCD.
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Table Zoom lens specifications

CCD 1/2.7 inch 2M-pixel

6.0 48.0mm(40.0 320.0mm

Focal length equivalent in 35mm film)

F number 3.2 35

Lens elements |11 elements in 9 groups

Im oo (wide-angle end:001m o)

Focusing range (measured from front lens)

o 50 lp/mm

Wide angle end
position E

Image height 3.5

Telephotoend |, [Tl
position E

100 fp/mm ™

Image height 35
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Fig. Cross section view of side of lens and view of back of lens
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Forward fixed lens complex

Fig. Mechanism of deformation
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Fig. Improvement 1: ditches
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Forward fixed lens complex

Fig6 Improvement 2: slits
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Surface form error of L1S1
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Fig.8 Front lens complex
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