ELEC 2200-001 Digital Logic Circuits 
Fall 2010
Assigned 11/16/10, due 11/30/10
Homework 8
Problem 1: The following NAND schematic shows a possible technology mapping using the cell library discussed in the class (Lecture 6, slide 14). Calculate the total area units for this design. Can you find a mapping with smaller area? If yes, sketch your design and indicate its area.


Problem 2: A CMOS inverter contains two transistors. Suppose the on resistance (Ron) for each transistor is 500Ω. If the output node capacitance of the inverter is 1pF, what is its delay?
Problem 3: The circuit diagram below shows a full adder circuit that adds two 1-bit integers A and B and a carry input C. It produces SUM and CARRY outputs. Delays of gates are as noted on the diagram. Find the critical path delay of the circuit and identify the gates on a critical path.

Problem 4: Transistors of a CMOS inverter are designed for a resistance of 100 ohms in the “on” state. The inverter is used as a clock driver and its total load capacitance is 1 nanofarad. Supply voltage is 1 volt. Calculate:
(a) What is the delay of the inverter?

(b) What is the dynamic energy dissipation per transition?

(c) If the clock frequency is 2GHz, assuming that the clock makes two transitions in each period, what is the dynamic power dissipation of the inverter?

Problem 5: For the following circuit:
a. What is the total number of stuck-at faults? Perform equivalence fault collapsing and show the collapsed set of faults on the circuit schematic.

b. Calculate the collapse ratio.

c. Derive tests for the s-a-0 faults on the three inputs of the OR gate.
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