6.1.2　Organic image sensors
　We are developing organic image sensors with an image quality comparable to that of three-chip color cameras for use in compact single-chip color cameras. These sensors consist of alternating layers of three different organic photoconductive films (organic films) sensitive to each of the three primary colors of light and transparent thin-film-transistor (TFT) circuits for reading the signals from the photoconductive films on a glass substrate (Figure 1).
　To increase the resolution of these devices, the pixel pitch needs to be reduced and the defocus of each color in the optical images caused by the distance from each color’s organic film needs to be reduced. We prototyped a TFT readout circuit with a pixel pitch reduced to 50 μm, half that of conventional devices, and thinned the interlayer insulators.
　We succeeded in nanofabricating a transparent amorphous In-Ga-Zn-O (IGZO) TFT by optimizing the etching conditions for fabricating the TFT. We also achieved a more than one-digit higher on-off ratio at 150°C, which is lower than the upper temperature limit for organic films, by using ozone annealing. For a thinner interlayer insulator, we formed silicon nitride film using a solution deposition buffer layer and plasma chemical vapor deposition. This enabled us to prototype a three-tiered structure of the three organic films with a total thickness of 5.8 μm without damaging the organic films (Figure 2)(1). We thus showed the feasibility of a high-resolution organic image sensor.
　The research on organic photoconductive films and on TFT circuits were conducted in cooperation with Saitama University and the Kochi University of Technology, respectively.

　


Figure 1. Cross section of three-tiered organic image sensor
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Figure 2. Prototype three-tiered structure
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