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Roof Prism Lens Array(RPLA)
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ABSTRACT
A new imaging device of unity magnification with simple structure is developed. It is named as roof
prism lens array(RPLA) and is consists of lens array with two spherical surfaces and roof prism, and
aperture array made by plastics. It realized the same optical performance of common imaging device
with low cost compared with roof mirror lens array (RMLA), and it achieves the scan ability at high

speed of about 9 sec. per A4 size with full color by applying RPLA to color contact image sensor.
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Fig.1 Overall structure of RPLA.
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Fig.2 Optical path of RPLA.
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Table 1 Optimum setting of RPLA.
RPLA RMLA
Back Focus (mm) 8.3 11.4
Shape of Lens | X(mm) 4.0 4.0
Y (mm) 1.8 3.0
Array Pitch(mm) 1.8 3.0
Aperture Size 25%0.9 3.6x%x2.1
Dx(mm) X Dy(mm)
Thickness of Aperture array(mm) 2.0 1.5
Semi—Field Angle(deg) 12.9 14.7
Table 2 Characteristics of RPLA.
RPLA | RMLA
MTF(%) 60~70 68
(Y direction:8 Ip/mm)
Focus depth +=0.3mm | =0.3mm
(Y direction:8 lp/mm MTF>20%)
F/No.(Ave.) F/2.4 F/2.5
Irradiance unevenness(%) 10 5
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Fig.3 MTF versus Spatial frequency.
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Fig.4 Defocus characteristics of MTF in Array direction.
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Fig.5 MTF characteristics in Y direction.
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Fig.6 Photograph of RPLA.
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Fig.7 Cross sectional structure of color contact image
sensor using RPLA.
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Fig.8 Sample Image.
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