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EECE 238  Exam 2

Apr 10 2001 09:30-10:30

C. Pattichis

Instructions:

1. The test carries 100 points.

2. Allocated time 60 minutes.

3. Answer ALL questions.

4. Allocate your time appropriately based on the given points assigned to each question and the time constrains you have.

5. The use of a calculator is NOT allowed.

6. You can use one A4 page with notes in front ONLY.

________________________________________________________________________

1.
Design a combinational circuit that accepts two 2-bit numbers (i.e. A1A0, and B1B0) and generates a 4-bit number output equal to their product (M3M2M1M0 = .A1A0 x B1B0).

Ex1: A1A0 = 00  B1B0 = 10 
M3M2M1M0 = 00 x 10 = 0000

Ex2: A1A0 = 11  B1B0 = 10 
M3M2M1M0 = 11 x 10 = 0110

Hint: Firstly, construct a truth table with all the possible values A1A0, and B1B0 could take.

 (30 points)

2.
Design a combinational circuit using a decoder and external OR gates that accepts one 3-bit number (i.e. A2A1A0) and generates a 3-bit number output equal to its complement (C2C1C0).

Ex1: A2A1A0 = 001
C2C1C0 = 110

Ex2: A2A1A0 = 101
C2C1C0 = 010

Hint: Firstly, construct a truth table with all the possible values A2A1A0, could take.  Then compute the corresponding C2C1C0 values.  Express C2, C1, and C0  as a Sum of minterms.

(15 points)

3. Design a combinational circuit that accepts three 1-bit numbers, X, Y, and Cin , and generates a 2-bit number CoutS equal to the sum of the input numbers.  Implement this circuit using two 4-to-1 line multiplexors and inverters ONLY.

Hint: Firstly, construct a truth table with all the possible values X, Y, and Cin could take.  Then compute the corresponding CoutS values.  Assign to Cout the corresponding connections for multiplexer 1. Assign to S the corresponding connections for multiplexer 2.

(20 points)

4. Construct an 4-to-16 line decoder with an enable input using two 3-to-8 line decoders with enable inputs and one 1-to-2 line decoder with enable inputs.

Explain very briefly the functionality of this circuit.









(15 points)

5.













(20 points)
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