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Small Pixel Type CMOS Linear Image Sensor
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ABSTRACT

We have developed a small pixel type CMOS linear image sensor, that can be used in an all-in-one

silicon device for the high-speed operation of 94 MHz by means of pixel parallel processing architecture
and cyclic analog-digital-converter technology. The pixel size is 4.7 um x 4.7 um and the external
dimensions are 55 mm x 10.7 mm. In addition, we solved a problem peculiar to linear image sensors

by using device technologies and were thus able to achieve a high image quality.
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Table 1 Comparison of specifications of CCD and
CMOS image sensors.
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Fig. 1 Outline of CMOS linear image sensor.

Table 2 Specification of CMOS linear image sensor of
this development.
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Fig. 2 Schematic diagram of scanner with CCD.
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Fig. 3 Schematic diagram of CMOS linear image sensor.
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Fig. 4 Schematic of ADC operation.
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Fig. 5 Comparison of pixel noise of area and linear
image sensors.
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Fig. 6 Schematic diagram of CDS.
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Fig. 7 Comparison of FPN level between analog CDS

and dual CDS. (gain = 8 times, green, dark)
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Fig. 9 Comparison of even-odd difference of offset level
between no-dummy and dummy drives.
(gain = 8 times, red, dark)
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Fig. 10 RTN model.
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Fig. 11 Pixel noise including RTN.
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Fig. 12 Comparison of cumulative noise distribution
before and after size modification.
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Fig. 13 Comparison of reading image before and after
size modification. (dark, with highlight)
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