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ABSTRACT

TE 158308

Planar Metal-Semiconductor-Metal (M3M) structures with Schottky barriers at both ends
have attracted much attention for use in high speed optical communication and date
processing systems as photodetectors due to their simple planar struciures, also allowing them
to be easily incorporated into QOptoElectronic Integrated Circuits (OEICs). Thus, they became

an impcertant photodetector structures.

The purpose of this thesis is to report the test results of electrical and optical
characteristics of planar Mo/n-Si/Mo structures. The electrode spacing is between 20 to 2000
ur. We measured the current-voltage (I-V) and optical response characteristics in both direct
current (dc) and aiternating current (ac) schemes. The experimental results at the low
frequencies (100 Hz-1 MHz) revealed that the presence of wide electrode spacing under
optical iiumination can enhance the device output signal current with bias and the spectrum of
the output current exhibits two tum-over frequencies. The lower turn-over frequency is due to
carriers optically generated in neutral region within the diffusion length from the boundary with
the depletion region. This lower turn-over frequency was independent of the electrode spacing
between 20 to 2000 pm. On the other hand, the originating current from the depletion region
exhibits a higher tum-over frequency. The higher turn-over frequency reflects the influence of
the external load resistance. An equivalent circuit representation of such a structure has also
been proposed. The good agreement is achieved between the experimental results and
simulated ones. The device of this structure is expected to various applications such as an

electronic iris component.





