COE 202, Term 203
 Digital Logic Design
Assignment#1 
Due date: Saturday, June 26, 2021   
Q.1. Consider the combinational circuit given below which has four inputs Cin2, Cin1, Cin0, X, and four outputs Cout2, Cout1, Cout0 and Y:
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a) (5 points) Write a Verilog module for the given combinational circuit using primitive gates for Cout2 and Y while using continuous assign statement for Cout1 and Cout0. 
b) (5 points) Write a Verilog module that instantiates four copies of this circuit. Name the input X for the four instances as: [3:0] X such that X[0] is connected to the least significant cell. Similarly, name the output Y of the four instances as: [3:0] Y such that Y[0] is the output of the first cell. Connect each of Cin2, Cin1 and Cin0 of the first instance (instance 0) to fixed logic 0. Connect Cout2, Cout1 and Cout0 of the first instance to Cin2, Cin1 and Cin0 of the second instance, then connect Cout2, Cout1 and Cout0 of the second instance to Cin2, Cin1 and Cin0 of the third instance, and finally connect Cout2, Cout1 and Cout0 of the third instance to Cin2, Cin1 and Cin0 of the fourth instance (instance 3).
c) (10 points) Write a test bench that tests the 4-bit circuit module in part (b). Apply the following test cases to input X = {4, 5, 10, 12, 15}. Allow a period of 20 ps between two consecutive test cases. Observe the output on Y. Can you guess the functionality of the 4-bit circuit?

d) Submit a report (Word or PDF document) that should contain:

i. A copy of the Verilog modules and test benches of parts (a) to (c)

ii. The timing diagrams (waveforms) taken directly as snapshots from the simulator. Have as many snapshots as needed to cover all the test cases.

iii. A discussion of the 4-bit circuit functionality of part (c).
The assignment can be solved individually, or in groups of two students. Submit a soft copy of your solution on Blackboard in a zip file including your Verilog models.
