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The Characteristic Improvement of Photodiode by Schottky Contact
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Abstract

In this paper, a photodiode capable of obtaining a sufficient photo/ dark current ratio at both a forward
bias state and a reverse bias state is proposed. The photodiode includes a glass substrate, an Cr thin film
formed as a lower electrode over the glass substrate, Cr silicide thin film(~100A) formed as a schottky barrier
over the Cr thin film, a hydrogenated amorphous silicon film formed as a photo conduction layer over a
portion of the Cr silicide thin film. Transparent conduction film ITO (thickness 100nm) formed as an upper
electrode over the hydro-generated amorphous silicon film is then deposited in pure argon at room
temperature for the Schottky contact and light window. The high quality Cr silicide thin film using annealing
of Cr and a-Si:H is formed and analyzed by experiment. We have obtained the film with a superior
characteristics.

The dark current of the ITO/a-Si:H Schottky at a reverse bias of -5V is ~3X10-12 A/cm2, and one of the
lowest reported, hitherto. AES(Auger Electron Spectroscophy) measurements indicate that this notable
improvement in device characteristics stems from reduced diffusion of oxygen, rather than indium, from the
ITO into the a-Si:H layer, thus, preserving the integrity of the Schottky interface. The spectral response of the
photodiode for wavelengths in the range from 400nm to 800nm shows the expected behavior whereby the
photocurrent is governed by the absorption characteristics of a-Si:H.
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