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ABSTRACT

This thesis presents the fabrication and characterization of photodetector together with
CMOS fabrication process. The detector employed the AlCuSi/n-well interface with sintering
temperature ranging from 300 to 500 °C and ion implantation dose of 1x10" and 3 x 10"
ions/cm’. It was found that sintering at 400 °C produced the optimum Schottky contact having the
barrier height 0f 0.71 V and 0.674 V. At biasing voltage of 2 V, the junction leakage current was
approximately 80 nA with junction capacitance of 5 pF and breakdown voltage more than 20 V.
After that, a Metal-Semiconductor-Metal (MSM) photodiode, with single slit arca, was fabricated.
It was found that the device produced low dark current and responded to incident light. The
conditions for fabricating were 3x10" jons/em’ 400°C producing n-well and sintering in CMOS
fabrication process. A MSM based photodiode with interdigitated electrodes was designed and
fabricated together with CMOS circuits. At biasing voltage of 5 V, electrodes spacing of 1, 2, and
3 pum had dark current of 35, 20, and 15 pA., respectively. Similarly, photocurrents were 170, 145,
and 140 pA, respectively. Photocurrent, inereasing with respect to incident light intensity, was a
result from greater number of photon reaching the photodiode. As a result, the rate of electron-
hole pair generation was also increasing. Although larger electrode spacing might produce larger
exposed area, the resulting photocurrent was mainly unaffected. This was because most of
photocurrent was generated in the depletion region of photodiode. The depletion region width was
only 0.526 pm at -5 V biasing. It was a result of high doping concentration, and therefore, low
expansion of the region. Furthermore, the junction capacitance also decreased as the biasing
voltage increasing, and increased as a function of number of electrode. At the spacing of 1, 2, and

3 pum, the junction capacitance were 9, 4, and 3 pF, respectively.
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