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Homework No. 5 – Solutions 
Problem 1 – P4.10 

We will illustrate the process and estimate the solutions for this problem. 

We already know that VOH=1.2 V and VOL=0 V. For VS use: 
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Next VIL and VIH are estimated as follows: 
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We can compute VIL to be roughly 0.533V. 
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We can compute VIH to be roughly 0.667V. 

When we double the size of the PMOS device, the VTC shifts to the right. So VIL, VS, 
and VIH will all shift to the right. The recalculation of the switching threshold produces 
VS=0.6V. 

We can compute VIL to be roughly 0.55V and VIH to be roughly 0.65V. 
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Problem 2 – P5.1 

For each problem, restate each Boolean equation into a form such that it can be translated 
into the p and n-complex of a CMOS gate. 

a. ( ) ( )Out ABC BD ABC BD A B C B D= + = + = + + +  

b. ( ) ( ) ( )Out AB AC BC AB AC BC A B A C B C= + + = + + = + + +  

c. ( ) ( )Out A B CD A AB C D A A B CD A A B CD A= + + + = + + = + + + = + +  
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Problem 3 – P5.8 

The solution is shown below. Notice that there is no relevance with the lengths and 
widths of the transistors when it comes to VOH, although they the do matter when 
calculating VOL. 
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Problem 4 – P5.9 

For tPLH, we need to size the pull-up PMOS appropriately. 
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For VOL: 
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