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I = G x V

density velocitycharge area

= q x n x v x A 

Section 29
MOS Capacitor Signal Response

• 29.1 Introduction / Background
• 29.2 Small Signal Response
• 29.3 Large Signal Response
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Section 27
Heterojunction Bipolar Transistor
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Junction Capacitance in accumulation

4

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

Arrows is the charge induced by small signal
Two blue arrow C0
Two red arrow  Cs
These two capacitors are in series 



Klimeck – Solid State Devices
5

Junction Capacitance in depletion
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Junction capacitance in inversion
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Equivalent Oxide Thickness

7

Qi = −CG VG −VT( )

,
ino

G j inv o
v

v oin

C
C

CC C C
C

= = <
+

s o
nv

inv
iC

W
κ ε

≡
0

o o
oC

x
κ ε

=

ox O

e c
G

leEOT
C κ ε

= ox O
O Oinelec

s
v

O

x xE WOT κ ε
κ ε

 
= + > 

 

‘Equivalent oxide thickness - electrical ’

Low frequency

C/Cox

1

VG



Klimeck – Solid State Devices
8

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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I = G x V

density velocitycharge area

= q x n x v x A 

Section 29
MOS Capacitor Signal Response

• 29.1 Introduction / Background
• 29.2 Small Signal Response
• 29.3 Large Signal Response
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I = G x V
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