
































   6.3   
 
continued… 
 
b)  The worst case tpHL occurs when the internal node capaitances Cx2, Cx3 are 

charged before the H→L transition. The initial states that can cause this are: 
 

ABCD = {1010,1110,0110} 
 

The final state is one of: 
 

ABCD = {1011, 0111} 
 

Note that the case of 0110→0111 is slightly worse than the other cases due to the 
impact of capacitance Cx1. However, considering the intermediate nodes, the 
capacitance in the nodes that belongs to the main path of the charging (or 
discharging) current are the most critical. 

 
The worst case tpLH happens when Cx1 is discharged before the L→H transition. 
The input pattern that can cause this is: 
 
ABCD = 0111 → 0011 

 
 
c) If PA=1=0.5, PB=1=0.2, PC=1=0.3 and PD=1=1, determine the power dissipation in 

the logic gate. Assume Vdd = 2.5V, Cout = 30fF and fclk = 250MHz. 
 
Since D is always 1, the circuit implements the following function 
 
Y = (A+B)C 
 
P(A+B)=1 = 1 - (PA=0 * PB=0) = 1 – (0.5*(1-0.2)) = 0.6 
P(A+B)=0 = 1 – 0.6 = 0.4 
PY=0 = P(A+B)=1 * PC=1 = 0.6*0.3=0.18 
PY=1 = 1 – 0.18 = 0.82 
PY:0→1 = 0.18*0.82 = 0.1476 = α 

 

WVCfP ddoutclkdyn µα 92.65.21030102501476.0 21562 =⋅⋅⋅⋅⋅== −  









































   6.27  b) Assuming a dynamic CMOS implementation: 
 
continued… 
 
The results depends on the chosen implementation. For example, two n-blocks followed 
by a p-block, where all blocks are NAND-gates can result in the following solution. Use 
 

SBASSBASZ ⋅=+=  
 
Let the intermediate dynamic nodes be denoted as X’ and Y’ respectively. 
For n-type blocks we have P0→1 = P0 while for p-type blocks we have P0→1 = P1 
As previously P X’:0 = ¼ during evaluation. In each precharge phase X’ = 1 hence,  
PX’:0→1 = ¼ and therefore PY’:0→1 = ¼. As for the static case we have P Z’:0 = ½ so then 
PZ’:0→1 = ½ 
 






