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Simulation and Analysis of 4H-SiC Ultraviolet Phototransistor
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Abstract: SiC is the ideal material for making UV (ultraviolet) photodetector. In the paper, a statistics
model of 4H-SiC UV phototransistor is calculated and established based on the physical principle of pho-
totransistor and the parameters of SiC. The software of Silvaco is employed to simulate and analyze its I-
V characteristics and spectral response. In order to optimize the device structure of 4H-SiC UV phototran-
sistor and its parameters, such as doping concentration and doping depth of the different areas, the spec-
tral response under different structural dimension is simulated and analyzed. The results indicate that the
spectral response of 4H-SiC UV phototransistor is in the range of 200 ~380 nm with a maximum responsi-
bility of 300 A/W around 270 nm, while its responsibility in the range from visible light to infrared light
is not over 2 A/W. That indicates that the device has a high resolving power for ultraviolet light. The 4H-
SiC UV phototransistor can detect ultraviolet light effectively under the infrared and visible light.
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