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I. COURSE DESCRIPTION: This first course in digital electronics includes number systems, Boolean algebra, the logic gates used in digital circuits and flip-flop devices. Applications of the circuits studied to digital systems will be emphasized. There are two hours of lecture and two hours of laboratory per week.

II. COURSE PREREQUISITES :Ete 101 or Ete 100 or equivalent.

III. TEXTBOOK


Digital Systems Principles and Applications


Tocci, Widmer, Moss  11th edition


Prentice Hall


Lab Manual (a trobleshooting approach) to accompany


Digital Systems Principles and Applications


DeLoach, Ambrosio


Prentice Hall

IV. COURSE OBJECTIVES


At the conclusion of the course students will be able to:


1. Convert numbers between the various number systems used in digital electronics.


2. Apply the rules of Boolean algebra to simplify Boolean expressions.


3. Construct truth tables and Boolean expressions for the logic gates used in digital electronics.


4. Construct digital circuits from truth tables and Boolean expressions, and write Boolean expressions and truth tables for digital circuits.


5. Describe the operation of various types of flip-flops, and explain their operation.


6. Describe applications of various digital techniques and circuits.


7. Construct digital circuits in the laboratory, and use test equipment to make measurements on those circuits.

V. COURSE ORGANIZATION AND METHODS


A. Attendance Procedure: Students will be expected to attend all classes. Attendance will be taken at the beginning of each class. Excessive absences will be reported to the college administration. Makeup exams will only be given for exceptional reasons. Proof may be required as to why a student missed an exam.


B. Methods of Instructions will include lectures, demonstrations and review of assignments given in previous classes. 


C. Methods of Evaluation: Students will be evaluated according to the following: 


Assignments and quizzes;


laboratory reports;


laboratory notebook


3 exams given during the course of the semester;


1 cumulative final exam.

Grades will be computed according to the following formula:


Assignments/Quizzes 


=  5%


Lab Reports/Lab Notebook                = 25%


Exam Average            


= 45%


Final Exam                 


= 25%

D. Academic Honesty: All students are expected to be behave with academic honesty. It is not academically honest, for example, to misrepresent another person’s words or ideas as one’s own, to take credit for someone else’s work or ideas, to accept help on a test or to obtain advanced information or confidential test materials, or to act in a way that might harm another student’s chance for academic success. When the instructor believes that a student has failed to maintain academic honesty, he or she may given an “F”, either for the assignment or the course depending upon the severity of the offense.

VI COURSE OUTLINE

I. Introductory Concepts


A. digital and analog systems


B. representing binary quantities


C. digital circuits


D. parallel and serial transmission


E. memory


F. digital computers

II. Number Systems and Codes


A. converting between binary and decimal


B. hexadecimal number systems


C. BCD and ASCII codes


D. Parity codes for error detection

III. Logic Gates and Boolean Algebra


A. Boolean constants and variables


B. truth tables


C. OR, AND, and NOT operations


D. describing logic circuits algebraically 


E. evaluating logic circuit outputs


F. implementing circuits from Boolean expressions


G. NOR and NAND gates


H. Boolean theorems


I. universality of NAND and NOR gates


J. IEEE/ANSI standard logic symbols

IV. Combinational Logic Circuits


A. sum of products form


B. simplifying logic circuits algebraically


C. designing combinational logic circuits


D. Karnaugh map method


E. XOR and XNOR gates


G. parity generator and checker


H. basic characteristics of digital ICs


I. troubleshooting digital systems

V. Flip Flops and Related Devices


A. NAND and NOR gate latch


B. clock signals and clocked flip flops


C. clocked S-C flip flops


D. clocked J-K flip flops


E. clocked D flip flops


F. asynchronous inputs


G. IEEE/ANSI symbols


H. timing considerations


I. master/slave flip flops


J. shift registers

`
K. frequency division and counting


L monostable multivibrators

VI. Digital Arithmetic: Operations and Circuits

A. binary addition

B. representing signed numbers

C. addition and subtraction in the twos complement system

D. hexadecimal arithmetic

E. arithmetic circuits

F. parallel and full binary adders

G. complete parallel adder with registers

H. carry propagation

I. IC parallel adder

