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Title (and Case Number) of Invention   

Coated Carbon Nanosheets (0806)
Inventors

Kun Hou, Dennis M. Manos, Ronald A. Outlaw
Applications

These coated carbon nanosheets are particularly useful as cold cathode materials for vacuum microelectronics.  
Summary

High current with sufficient current density, long lifetime, good emission stability and spatial uniformity are general requirements of cold cathode materials for application in vacuum microelectronic devices.  Carbon nanosheets, carbon nanotubes or nanofibers, and metallic single tips have been touted as potential candidates for use as the electron source in field emission devices such as field emission displays (FEDs), microwave power amplifier tubes, and compact x-ray sources, but all have deficiencies.  This invention describes chromium oxide-coated carbon nanosheets (CrOx-CNS), which have dramatically improved field emission properties.  In preferred embodiments, carbon nanosheets, prior to coating, have thicknesses between 1 nm and 3 nm, and the chromium oxide coatings are applied such that the thickness of the coating is between 0.5 nm and 15 nm.  
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These CrOx-CNS are robust, and have very low turn-on fields and excellent spatial uniformity.  The turn-on fields of CrOx-CNS are as low as 2.33 V/µm.  Field emission electron microscope (FEEM) images indicate that the electron emission from CrOx-CNS is spatially uniform over the field of view, with only a slight brightness variation caused by the electron optics.  FEEM observations over the whole surface of the sample at various applied electric fields yielded no hot runners, further confirming the spatially uniform emission of CrOx-CNS.  
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