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1. Background

2. Small signal capacitances

3. Large signal capacitance

4. Conclusion

Ref: Sec. 16.4 of SDF
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Small Signal Equivalent Circuit
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Junction Capacitance
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Junction Capacitance
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Definition of  m for later use
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Junction Capacitance in accumulation

Alam  ECE-606 S09 9

0
, 0

0

ox
j accC C

x
κ ε

≈ ≡ ,

,

0
, ,

s acc

s

s
j acc s ac

ac a

o

o c
c

cc

C C
WC

C
C

C κ ε
= ≡

+

Wacc

-Q

+Q

Low frequency
C/Co

1

+Q



Junction Capacitance in depletion
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Junction capacitance in inversion
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Equivalent Oxide Thickness
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High frequency curve at inversion
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Response Time
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High frequency response in MOS-C
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Ideal vs. Real C-V Characteristics
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Large Signal Deep Depletion 
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Relaxation from Deep Depletion
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Ideal vs. Real C-V Characteristics
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Low or High frequency?
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Summary
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1) Since current flow through the oxide is small, we are 

primarily interested in the junction capacitance of the 

MOS-capacitor. 

2) High frequency of MOS-C is very different than low-

frequency C-V. In MOSFET, we only see low frequency 

response.

3) Deep depletion is an important consideration for MOS-

capacitor that does not happen in MOSFETs. 
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