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Quadripole (four-pole network): 
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Semiconductor: 
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pn diode: Small-signal model of a pn diode: 
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NA » ND & u = UF: 
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Ebers-Moll model of a bipolar transistor (pnp): Small-signal model of a bipolar transistor: 
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Junction FET (n channel):  MOS transistor (n channel): 
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Four-layer diode: 
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Photodiode: 1T
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  Fototransistor: 
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Table of physical constants  

Boltzmann constant k = 1.38×10 –23 J/K 

Absolute electron charge q = 1.6×10 –19 As 
Planck constant h = 6.625×10 –34 Ws2 
Electron mass m = 9.11×10 –31 kg 
Thermal voltage  UT  = kT/q = 25.66 mV (T = 297.8 K = 24.8 oC) 
Intrinsic concentration in Si ni = 1010 cm –3 (T = 297.8 K = 24.8 oC) 
Dielectric constant ε0 = 8.854×10 –12 As/(Vm) = 8.854×10 –14 As/(Vcm) 
Relative dielectric constant for Si εr(Si) = 11.7     ε0 εrSi = 10 –12 As/(Vcm) 
Relative dielectric constant for SiO2 εr(SiO2) = 3.85  


