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Development of Novel Electron Emitter for Photon Enhanced Thermionic Emission
Using Thin Film Semiconductor Material
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For the purpose of development of novel electron emitter for photon enhanced

thermionic emission using thin film semiconductor material, molybdenum disulfide (MoS2) thin film
was synthesized by CVD method and enhanced by plasma treatment. MoS2 was n-typed by forming sulfur
defects by argon or hydrogen plasma treatment, and p-typed by injecting nitrogen into the sulfur
defects by nitrogen plasma treatment.
The thermionic emission of Si-doped aluminum gallium nitride (AlGaN) films with Cs adoption was
investigated. Threshold temperatures of thermionic emission was around 300 and it is considerably

lower than the temperatures of conventional thermionic energy converter. The work function
decreases as the AIN mole fraction x in the AlGaN samples is increased. According to the output
characteristics of thermionic converter with AlGaN emitter, the output voltage was 0.14 V at the
emitter temperature 600
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