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Abstract: Diamond is an excellent material from which to fabricate field

emission devices due to its low electron affinity, high mechanical hardness,

chemical inertness and highest thermal conductivity. Diamond D-VFETs

(diamond vacuum field effect transistors) offer an interesting alternative

to "beyond silicon" solid state semiconductor devices. They can operate

unchanged in a variety of harsh environments including radiation and extreme

temperatures. Hence there is considerable interest in studying the field

emission characteristics of cold cathode diamond emitters at high

temperatures. We have developed micro-patterned diamond pyramidal tips and

edge emitters with interesting high temperature behavior.  The

polycrystalline diamond films were grown by plasma-enhanced chemical vapor

deposition. The effect of high temperature was investigated by measuring

current-voltage from test devices at various temperatures. The turn-on

voltage of diode type configurations for both types of emitter geometries

(tips and edges) is not affected by increasing temperature, nor is the

emission current and forward and reverse characteristics to > 400 C.

Also, diamond power resistors have the advantage of rapid dissipation of

joule heating, assured by the high thermal conductivity of the material and

accommodating temperature cycling (extremely small TCE). Thin film diamond

resistors of various sizes were fabricated on insulative AlN substrates,

boron doped with trimethylboron (TMB) gas and patterned by direct reactive

ion etching. Diamond's mechanical and chemical ruggedness and ability to

withstand extreme temperature excursions, experience a spectral response

from pulse heating of these diamond power resistors which may have

application in IR displays, sensors (thermistors, optical radiation

detectors), temperature devices (heaters) and other diamond microstructures.

Resistors with different device geometry and doping concentration were

examined for power density response.  Arrays of microstructure resistors

were exposed to pulsed voltage to examine their thermal response.
