ELEC 2200-002 Digital Logic Circuits 
Fall 2014

Homework 8 Solution
Assigned 12/1/14, due 12/5/14
Problem 1: 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 0.5pF, what is its delay?

Problem 2: The circuit diagram below shows a full adder circuit that adds two 1-bit integers A and B and a carry bit input C. It produces SUM and CARRY outputs. Delays of gates are as noted in the diagram. Find the critical path delay of the circuit and identify the gates on a critical path.

Problem 3: Transistors of a CMOS inverter are designed for a resistance of 50 ohms in the “on” state. The inverter is used as a clock driver and its total load capacitance is 2 picofarad. 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 4: Show that for the following circuit:

(a) All stuck-at-0 faults collapse into just one stuck-at-0 fault. Find a test for that fault.

(b) If we test single stuck-at-1 faults on all primary input lines, all other stuck-at-1 faults of the circuit will also be tested.

(c) The minimum number of tests to detect all stuck-at-faults is 9.


Problem 5:

(a) What is the total number of single stuck-at faults in the following circuit?


(b) Perform structural fault collapsing and find the collapse ratio. List the collapsed set of faults.

(c) Given that the fault h stuck-at-1 is redundant, simplify the circuit.
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