
EE 2200 Equation Sheet 

 
Boltzmann's constant:  k = 1.381 x 10-23 J/K = 8.618 x 10-5 eV/K 

Planck’s constant h = 4.136 x 10-15 eV-sec = 6.626 x 10-34 J-sec 

Electronic charge:  q = 1.602 x 10-19 C 

kT at 300 K kT = 0.0259 eV  

eV-J conversion 1 eV = 1.602 x 10-19 J 

Free-space permittivity ε0= 8.854 x 10-14 F/cm  

Speed of Light    c = 2.998 x 1010 cm/s  

Relative permittivity Si: 11.9                    Ge: 16.0                  GaAs: 13.1 

Bandgap energies        Si: 1.12 eV   Ge: 0.67 eV        GaAs: 1.42 eV 
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BJT Relationships 
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Saturation Conditions 
vDG = vDS − vGS ≥ Vpo                               vGD = vSD − vSG ≥ Vpo 

 
vDS − vGS ≥ −Von                                         vSD − vSG ≥ −Von 
 
FET Relationships 
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