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I = G x V

density velocitycharge area

= q x n x v x A 

Section 28
MOS Electrostatics & MOScap

• 28.1 Background
• 28.2 Band diagram in equilibrium and with bias => MOScap
• 28.3 Qualitative Q-V characteristics of MOS capacitor
• 28.4 MOScap Induced charges in depletion and inversion
• 28.5 MOScap Exact solution of electrostatic problem
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Charges and Surface Potential
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Solution of QS(ψS)
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(Depletion) Potential, Field, Charges
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Surface Potential
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Gate Voltage /Surface Potential in Depletion Region
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Gate Voltage and Depletion Charge
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Surface Potential and Induced Charge 
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The oxide blocks the current from metal to semiconductor.
No current but charge can accumulate on both side of oxide

 different from a PN junction
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Intermediate Summary

MOSFET is the dominant electronic 
device now, not because it is superior to 
BJTs in terms of performance, but 
because it consumes far less power and 
allow denser integration. 

MOSFET is an inherently 2D device. We 
separate out the vertical and horizontal 
components to qualitatively explore the 
mechanics of its operation. 
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I = G x V

density velocitycharge area

= q x n x v x A 

Section 28
MOS Electrostatics & MOScap

• 28.1 Background
• 28.2 Band diagram in equilibrium and with bias => MOScap
• 28.3 Qualitative Q-V characteristics of MOS capacitor
• 28.4 MOScap Induced charges in depletion and inversion
• 28.5 MOScap Exact solution of electrostatic problem
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density velocitycharge area

= q x n x v x A 
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