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Department of Electrical and Computer Engineering

EEE 3712 - LOGIC DESIGN I

Summer 2012
Instructor: Wilmer Arellano
Office: EC 3834

Office Phone: X-74905 (during office hours only)

Office Hours: M, W, F: 7:15–9:30 PM (By appointment)
Classroom: EC 1110
Class Schedule: M, W, F:  5:00 PM – 7:15 PM
Course Website: web.eng.fiu.edu/~arellano

Email: arellano@fiu.edu

Department Phone: (305) 348-2807

Catalog Description: 
Boolean Algebra. Binary number systems. Combinational logic design using SSI, MSI and LSI. Sequential logic design. (3 Credits)

Corequisites:

1. EEL 3712L Logic Design I Lab
2. EEL 3110 Circuit Analysis
Or


    EEL 3111 Circuits I

Course objective:  

The goal of this course is to learn the basic principles of digital design. The course aims at enabling the students to design small digital systems for different application starting from abstract executable specifications and referring it to a manufacturable design from the given library of components.
Textbook:

Fundamentals of Logic Design, 6th Edition
Charles H. Roth, Jr., Larry L. Kinney

ISBN-10: 0495471690

ISBN-13: 978049547169

Learning Outcomes:
1. Understand the representations of numbers in an arbitrary base

2. Be able to add, subtract and multiply numbers in these arbitrary bases

3. Be able to convert numbers between bases – base r to decimal and vice versa and between binary, octal and hexadecimal

4. Be able to add and subtract using complements

5. Understand Boolean algebra including duality, operator precedence and forms for simplification and what are their logic symbol equivalents

6. Be able to express a Boolean function in several ways including the deriving of truth tables and the expressing into standard (sum of products and products of sums) and canonical (sum of minterms and product of maxterms) forms

7. Realize logic circuits into AND-OR-NOT forms as well as NAND/NOR only

8. Be able to express a Boolean function as a Karnaugh map and simplify these maps 

9. Understand the use of “don’t cares” for design and simplify K-maps which use them.

10. Understand the theory and realization of half and full adders and subtractors

11. Be able to realize a general combinational circuit given a word description by going through the steps of identifying the input and output variables, writing down a truth table and simplifying via a K-map or algebraic manipulation to obtain the final circuit

12. Be able to derive a truth table from a multilevel circuit

13. Transform a circuit between AND-OR-NOT to NAND only or NOR only and vice versa

14. Understand how a multiplexer operates and be able to implement any Boolean function with any sized multiplexer

15. Understand how a decoder works and be able to implement a Boolean function using a single decoder and any one of the following: OR, NOR, AND or NAND gate

16. Understand how a ROM works and what “addresses” and “words” refer to and be able to implement a Boolean function using a ROM

17. Understand the behavior of the D, T, SR and JK flip flops and how they are triggered as well as introduce the concept of a state variable

18. Be able to describe flip-flop behavior in the form of excitation tables and characteristic tables

19. Be able to describe a circuit and convert between the following forms: state tables, state diagrams, state equations and circuit diagrams involving flip-flops

20. Be able to arrive at flip-flop input functions using all flip-flop types studied.

21. Be able to perform state assignment and state reduction

22. Analyze a circuit with unused states to assess if it self-correcting

23. Be able to guarantee a circuit with unused states is self-correcting

24. Realize a general sequential circuit given a word description by going through the steps of identifying the input and output variables as well as the state variables, perform state assignment, derive a state diagram, and simplify to obtain the final circuit

Topics Covered:

1. Binary number systems, codes, conversions and truth tables

2. Boolean algebra, functions and logic gates

3. Deriving and simplifying logic equations, changing an equation into a circuit

4. Analysis and design of various combinational circuits

5. Design of combinational networks using SSI, MSI and LSI chips

6. Analysis and design of synchronous sequential circuits

Contribution of course to meeting the professional component:

Engineering Design

Relationship of course to program outcomes:

In the course EEE 3712 the student will have to show

(a) an ability to apply knowledge of mathematics, science and engineering 

(b) an ability to design and conduct experiments, as well as to analyze and interpret data   

(c)
an ability to design a system, component, or process to meet desired needs within  realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability    

(d)
an ability to function in multi-disciplinary teams 

(e)
an ability to identify, formulate, and solve engineering problems

(g)
an ability to communicate effectively 

(k)
an ability to use the techniques, skills, and modern engineering tools necessary for

engineering practice 

(m)
an ability to apply knowledge of advanced math (D.E., Linear Algebra, Complex

Variables, Discrete Math)
	Grading Policy

	
	 Exams (2)
	100%

	
	Total
	100%


	
	A
	95-100
	   B+
	86-89
	   C+
	76-79
	 D+
	66-69
	F
	0-59

	
	 A-
	90-94
	 B
	83-85
	 C
	73-75
	D
	63-65
	 
	 

	
	 
	 
	  B-
	80-82
	  C-
	70-72
	D-
	60-62
	 
	 


Missing Test Policy: 

1. Make-up tests will be given only with official written confirmation of reasons.
2. Inform Instructor about the problem to make special arrangements by next class. You may inform instructor about your problem by:
a. Sending an email to arellano@fiu.edu
b. Leaving a message at 305-348-4905
c. In Person
d. By means of a messenger
Failing to follow notification guidelines will make you non eligible for a make-up exam. All excuses must be submitted in original and include contact information for verification purposes.
	Homework Policy:

1. No late Assignments. Late submission deduction will be counted as follows: one day late: 50% penalty, two days late: 75% penalty, three days or more, 100% penalty.



	Exam Policy:

1. Cheating in an examination will result in "F" in the course.




Departmental Incomplete Policy:
To qualify for an INCOMPLETE, a student:                        
1.  Must contact (e.g., phone, e-mail, etc.) the instructor or secretary before or during missed portion of class.        

2.  Must be passing the course prior to that part of the course that is not completed.

3.  Must have documented circumstances beyond his/her control.

4.  Must make up the incomplete work through the instructor of the course. 

5.  Must see the Instructor. All missed work must be finished before last two weeks of the following term.
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