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CHANGING RELATIVE VOLTAGES

EF = Fermi energy φm

GATE

EF = Fermi energy

φs Ec = conduction band

Ev = valence band
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Ionized impurities

Free electrons



Voltage modulation of charge (current)

• Vg < 0 ACCUMULATION
• Vg > 0 DEPLETION
• Vg >> 0 INVERSION

oxide

metal

drain

channel

What can CAPACITANCE
measurements tell us about
the material structure and the
interfaces?

Free carriers
Fixed charge
Free carriers



Change of capacitance with voltage

By sweeping voltage from positive to negative values, 
semiconductor surface goes through inversion, depletion, 
accumulation
Voltage-tunable capacitance, as the depletion layer width changes



The CV can give insight about the values of oxide thickness, 
semiconductor doping…



Impurities in Oxides

What affect do DEFECTS
in the oxides have on CAPACITANCE?



CV can diagnose faults in the MOS structure

Shift -> fixed charge Distortion of shape, and frequency
Dependence -> traps & mobile charge



Single Electron Transistor


