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CMOS Image Sensor with Stacked Organic
Photoelectric Conversion Layers

Mikio IHAMA* and Shunji TAKADA*

Abstract

Digital still cameras overtook film cameras in the Japanese market already in 2000 in terms of sales volume

owing to their versatile functions. However, color films are still superior to digital image sensors in image-

capturing capabilities such as sensitivity and latitude. In this paper, we attribute the cause for the high performance

of color films to their multi-layered structure, and propose a solid-state image sensor with stacked organic

photoelectric conversion layers each having narrow absorption bands provided on CMOS read-out circuits.
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Fig. 1 Scanning electron micrograph of the cross section of a
typical mega-pixel CCD image sensor.
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Fig. 2 Scanning electron micrograph of the cross section of a
color negative film.
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Fig. 3 lllustration showing the cross section of the proposed stack
type solid-state image sensor composed of three
photoconductive layers and a silicon device to read-out
signal charges.
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Fig. 4 Schematic diagram of the monochromatic CMOS image
sensor with an organic photoconductive layer and a signal
charge read-out circuit.
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Fig. 5 Absorption spectrum of a thin layer of quinacridone.
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Fig. 6 Photograph of the assembled image sensor chip
experimentally produced in this study.
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Fig. 7 Image of a Japanese doll captured by the image sensor
experimentally produced in this study.
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