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Analysis of Early Voltage in 4H-SiC BJTs"

Han Ru', Li Cong. Yang Yintang, and Jia Hujun

(Key Laboratory of the Ministry of Education for Wide Band-Gap Semiconductor Materials and Devices ,
School of Microelectronics, Xidian University, Xi’an 710071, China)

Abstract: The Early voltage of 4H-SiC BJT,which has an exponential impurity profile in the base,is calculated, taking into
account the current gain of the device and four recombination processes in the device. The effects of temperature on the Ear-
ly voltage and the current gain of the 4H-SiC BJT are investigated. Simulation results show that, keeping the other parameters
unchanged,the Early voltage increases with Ng (emitter doping density),and decreases when N¢ (collector doping density)
increases and W (base width) decreases. The incomplete ionization of the impurities in 4H-SiC can affect the temperature
dependences of the Early voltage and current gain.
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