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From Semiconductor Physics and Devices: Basic Principles (4th Edition), Donald A. Neamen, McGraw 
Hill,  2012, ISBN 978-0-07-352958-5. 

p type metal-oxide-semiconductor (MOS) capacitor 

 
 The capacitance goes through different modes, i.e., accumulation, depletion, 

moderate inversion, & strong inversion, as the gate voltage VG increases. 
 

 
 Accumulation mode (VG < 0) 
 Acts like parallel-plate capacitor, capacitance is constant Cox = εox / tox (F/m2 

or F/cm2) 
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 Depletion mode (VG transitions from negative to positive, and depletion layer 
depth/thickness xd climbs toward xdT) 

 Capacitance is a combination of that from oxide and that from depletion layer 
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 Moderate and strong inversion modes (VG > VT and inversion layer 

depth/thickness is xdT) 
 For moderate inversion capacitance begins rising toward a constant value of 

C’(inv) = Cox = εox / tox (F/m2 or F/cm2) where it begins acting like parallel-
plate capacitor again. 

 
n type metal-oxide-semiconductor (MOS) capacitor 

 

 The capacitance goes through different modes, i.e., accumulation, depletion, 
moderate inversion, & strong inversion, as the gate voltage decreases. 


