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Homework No. 4 – Solutions 
Problem 1 – P4.2 

Problem should refer to Figure P4.1 

a. Resistive load 

OH DDV V=  
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b. Saturated-enhancement load 
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Iterate to produce: 

0.733VOHV =  

To compute VOL we can ignore body effect and equate currents: 
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Solve for 0.03OLV V≈  

c. Linear-enhancement load 
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Iterate to produce: 

1.11VOHV =  

This tells us that VGG should have been above 1.6V (closer to 1.7 V). 

To compute VOL we can ignore body effect and equate currents. Note that the 
load is saturated even though we call it a linear-enhancement load. The driver 
is also saturated due to the device sizes used. 
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Solve for 0.69VOLV ≈  

d. CMOS 

  OH DDV V=        0VOLV =  

 



Problem 4

From the voltage transfer function curve shown, numerically identify, VOH, VOL, VIL,
VIH, and VS.  From these values, find the value of NMH and NML.
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From the curve we get the following numerical values.

VOH  = 1.8V, VOL = 0.13V, VIL  = 0.6V, VIH = 1.08V, and VS = 0.92V

The noise margins are,

NMH = VOH  - VIH = 1.80 – 1.08 = 0.72V

and
NMH = VIL  - VOL = 0.60 – 0.13 = 0.47V




