
 



 
 
 
 



Handout problem 2: 
A CMOS inverter has 2/10 VmAk  , VVt 2 , VVDD 6  and an output capacitance of 

nFC 2 .  
(1) Plot the transfer function of  IVV0  

(2) Find PHLt  

(3) How do PHLt change if the channel length L of the MOSFET is doubled? 
(4) Find the dynamic power dissipation if the CMOS is switched by a signal with 10MHz 
repetition rate. 
 
Solution: 
(1) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(2) Based on equations 14.51 and 14.52: 

ns

V
V

V

V

V
k

C
t

DD
DD

t

DD

t
n

PHL 5.77

9
1

1
4
7

60

104

6
6

2

6

23

4

7
10

1022

3

4

7

2 9

2

9

2






 





















































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, if the channel length is doubled, PHLt will 

be doubled. 
 
(4) Dynamic power dissipation is: WfCVP DDD 72.0610210 2972    
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Solution:  
 
(a) When VI = 0, NMOS (Qn) is cutoff and PMOS 
(Qp) is triode, and the equivalent resistance of Qp is,  
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The current flowing through Qp is, 
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Then, VrIVV DSDDD 9.41.0150   

 
 
 
(b) When VI = 5V, PMOS (Qp) is cutoff and NMOS 
(Qn) is triode, and the equivalent resistance of Qn is,  
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The current flowing through Qn is, 
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Then, VrIV DSD 1.01.010   

 
 
(c) When VI = 2.5V, the output is V0 = 2.5V due to the symmetry of the circuit. Both of 
the two MOSFETs are in saturation mode, and 
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