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The field emission properties of undoped CVD diamond and DLC films prepared under
different deposition conditions are measured. Scanning electron microscopy and laser
Raman mapping are used to investigate the nature and appearance of the damage site after
testing. These observations, together with the mathematical form of the observed current-
voltage relations, are consistent with a model for the overall emission current combining
conduction mechanisms through the bulk of the film with Fowler-Nordheim tunnelling at
the surface.

1. Introduction

~ Electron emission from the surface of chemical vapor deposited (CVD) diamond and
diamond-like carbon (DLC) films is of current interest due to potential applications in cold
cathode devices. The negative electron affinity (NEA) of certain hydrogenated diamond
surfaces plays an important role,'" and the effect of different surface-terminating species can
greatly affect the emission characteristics.”” However, since most low field emission
experiments use CVD diamond or DLC films with poorly characterized surfaces, it is clear
that NEA is not solely responsible for the emission process. Other conduction mechanisms
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