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CSE 2341 -- Digital Logic Circuits


Summer 1999
Lab Number 2 -- An Introduction to LogicWorks 

and Combinational Logic Circuits
(To be performed the week of June 15, 1999)

CSE 2341 


LABORATORY ASSIGNMENT 2 

SUMMER 1999
AN INTRODUCTION TO LOGICWORKS AND TO COMBINATIONAL LOGIC CIRCUITS

 (100 Points)

PURPOSE:  This lab will allow you to gain familiarity with the basics of the LogicWorks software and the implementation and analysis of simple combinational logic circuits.  You will also study the concept of functional completeness for NAND and NOR gates.

EQUIPMENT NEEDED:  IDL-800 Digital Lab trainer (IDL-800).

PARTS NEEDED:  7400, 7402, 7404, 7408, 7432, wire.
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CONCEPTS INTRODUCED:


Functional completeness -- A set of Boolean operations is said to be functionally complete if and only if any switching function can be described using only operations from the set.  For example, {AND, OR, NOT} is functionally complete.  {NAND} is also functionally complete as is {NOR}.  This means that any switching function can be written using only the NAND operation or only the NOR operation.  In practice, this implies that any switching function can be realized using only NAND gates or only NOR gates.  


In part 1, you will learn how to realize a 3-variable switching function using AND and OR gates.  In parts 2 and 3, you will learn how to realize the same function with NAND and NOR gates, respectively.  However as you will see, it is necessary to also use a NOT gate in the NAND realization.  In part 4, you will learn how to realize the NOT operation with either a NAND or a NOR gate.

PRELAB (20 points):

1. Install LogicWorks3 on your PC as instructed by the manual.  You may use PCs in room 122 Nedderman Hall or any other computer available to you.

2. Read chapters 1, 2, and 3 of the LogicWorks3 manual.

3. Follow the tutorial (Chapter 4) up to page 74 just before the section  “Creating a Bus”. This will result in your drawing of a circuit diagram similar to the one on page 71 of the manual.

4. Save and print your design making sure that the printout has your name on it. 

5. Attach your print out to the cover sheet.

6. Use LogicWorks to produce truth tables for the circuits shown in parts 1, 2, and 3 below.  How do the truth tables compare?

LAB PROCEDURE:  Complete each of the exercises detailed below, and record your results on your laboratory report.  Have the lab instructor check your report and sign your compliance form after parts 1, 2, 3, and 4.  Turn in your signed compliance form with your laboratory report before leaving the laboratory.

Part 1 (20 points):
(a) Construct the following logic circuit using one 7408 and one 7432 on the IDL-800 "breadboard."  Label the drawing with the IC pin numbers corresponding to each "line" in the circuit.  Connect inputs A, B, and C to SW2, SW1, and SW0, respectively.  Connect the output of the AND gate to LED1 and the output of the OR gate to LED0.
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Experimentally determine the truth table of the circuit constructed above.  Record your results below.

(b) Determine the canonical sum of products representation on the function realized by the above circuit.

(c) Find, using Boolean algebra, a representation of the function that contains only three literals.

Part 2 (20 points):
(a) Construct the following circuit using one 7400 and one 7404.  Connect the circuit inputs to switches on the IDL-800 and each gate output to an LED.  Label the diagram with the IC pin numbers and the IDL-800 switch and LED numbers.
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(b) Experimentally determine the truth table of the circuit constructed above.  Record your results below.

(c) How does the function realized in part 1 with AND and OR gates compare to the function realized by NAND and NOT gates above?

Part 3 (20 points):

(a) Construct the following circuit using one 7402.  Connect the circuit inputs to switches on the IDL-800 and each gate output to an LED.  Label the diagram with the IC pin numbers and the IDL-800 switch and LED numbers.
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(b) Experimentally determine the truth table of the circuit constructed above.  Record your results below.

(c) How does the function realized in part 1 with AND and OR gates compare to the function realized by NOR gates above?

Part 4 (20 points):

(a) Connect both inputs of a NAND gate to SW0 and the output of the same NAND gate to LED0.  Experimentally determine the function realized by the gate when connected in this manner.  What is the function?

(b) Repeat (a) using a NOR gate instead of a NAND gate.

(c) Given what you've observed in parts 2, 3, 4 (a), and 4 (b), draw a circuit diagram for an all NAND gate realization of the function in part 1.

(d)  Which of the three realizations from parts 1, 2, and 3 is best?  Explain your reasoning.
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