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N} = Np/{1+ gp exp((EsnEp)/(kT))}, {5)
Nz = Na/{1 +gaexp((Ea — Eyp)/(KT))}, (6)
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Rsru = (np — n,)/[rp(n + nie) + Tu(p + 1ic)]- (26)
BT % fr 5 R EAIB LIk HE I 6 R AT R (O
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(1/9)(dJn/dz) = Rrnet,  (1/g)(dJp/dx) = R pet, (29)
Jn = qDpdn/dz — qu,nd[¥ + kT/(qln v,n. )}/ dx, (30)
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(2Nc/Vx) - Fijo[(EF — Ec)/kT] — 2Ny [V/T) - Fy;3[(Ev — Ep)/kT)
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NUMERICAL SIMULATION OF
LOW-TEMPERATURE BIPOLAR TRANSISTOR

Zhang Zhubing Wu Jin Wei Tongli

{ Microelectronic Center, Southeast University, Nanjing 210096)

Abstract Numerical models for the physical parameters and physical effects about numeri-
cal simulation of low-temperature bipolar transistor are discussed. The numerical approaches
required for simulation of low-temperature behavior are presented. A simulation program has
been given to investigate bipolar transistor behavior range of 77-300K. Finally, the character-
istics of a typical bipolar transistor are simulated at 300K and 77K.

Key words Bipolar transistor, Device simulation, Low temperature
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