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High temperature electronics has emerged as a very important area because the dominant silicon
electronics provides low reliability or fails to function altogether at elevated temperatures.
Applications which depend on high temperature electronics are not only limited to military
systems, but include commercial utilization in air/space travel, automobiles, smog control,
geothermal energy, well-logging, and nuclear reactor monitoring and control.

The primary objectives of this project are to synthesize and characterize nanocrystalline thin films
of high resistivity (undoped), and p- and n -doped polycrystalline diamond (PCD) suitable for the
fabrication of high temperature electronic devices, and application/demonstration of these films
for the fabrication of high temperature microelectronic devices.

The thin films of undoped diamond have been prepared by ECR (Electron Cyclotron
Resonance) plasma enhanced chemical vapor deposition (ECR-PECVD) on (100) Si
substrates. The influence of different process parameters (e.g., plasma gas composition,
substrate temperature, pressure, and plasma density) on the composition, crystal quality, and
properties of the PCD and films are being studied. In addition, I-V and resistively
measurements are determining electrical properties of the films.

Interested students will be assigned to work on this project. In particular, students will be gain
experience in processing Diamond and c-BN thin films and measurement of some of their
properties. Characterization of the films by advanced techniques such as Scanning Electron
Microscopy, Raman Spectroscopy, and other materials characterization techniques will also
be done. Students will be working under the guidance of the PI.



