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ECE 2110 - INTRODUCTION TO DIGITAL SYSTEMS
Designation: Required for BSEE and BSCmpE

Catalog Description:


Lec. 3, Credit 3


Prerequisite:  Sophomore standing 

Basic concepts in the design and analysis of digital systems.  Number systems and codes.  Combinational circuit analysis and design using Boolean algebra.  Sequential logic circuit analysis and design.

Prerequisites by Topic:
None.
Textbook(s) and/or Other Required Material(s):

Wakerly, J.F.  Digital Design: Principles and Practices, 4th Edition, Prentice-Hall, 2005.

Reference Material(s):
None


Topics Covered:


Course Introduction  (2 hours)


Number systems and codes  (6 hours)


Boolean Algebra  (10 hours)


Combinational logic design  (9 hours)


Latches, flip-flops, analysis and design of sequential logic circuits  (9 hours)


Project Design   (2 hours)


Tests and Solutions (4 hours)

Class/Laboratory Schedule:


Lecture:  3 hrs/week


Laboratory:  -0- hrs/week


Recitation:  -0- hrs/week


Other:  -0- hrs/week

Course Objectives and Relationship to Program Educational Objectives:

To become proficient in the analysis and design of combinational and sequential circuits. (EE:  A; CmpE:  A)
Course Outcomes and Relationship to Program Outcomes:


A student completing this course should, at a minimum, be able to:


1.
Explain the difference between combinational and sequential networks.  (EE: 14 (d); CmpE: 14 (d))


2.
Perform arithmetic operations in a given radix.  (EE: 1, 14(d); CmpE: 1, 14(d))


3.
Given a set of weights, construct a weighted code.  (EE: 1; CmpE: 1)


4.
Apply the laws of Boolean algebra to the manipulation and simplification of algebraic expressions. (EE: 1, 12; CmpE: 1, 12)


5.
Analyze a given combinational logic diagram to determine its function.  (EE: 1,14 (d); CmpE: 1,14 (d))


6.
Convert a logic function between various forms, including truth table, minterm list, maxterm list, and Boolean equation.  (EE 1,12, 14 (d); CmpE: 1,12, 14 (d))


7.
Given a word description of a desired logic function, design and draw a minimal logic diagram using any group of standard logic components.  (EE: 1,3,5; CmpE: 1,3,5)

8.
Obtain the minimum sum-of-products or product-of-sums of a function from a K-map.  (EE: 1,14 (d); CmpE: 1,14 (d))

9. 
Given a logic function, design a logic diagram that meets certain constraints such as using a limited number and type of gates.  Select a standard TTL or CMOS part from a TTL or CMOS data book to perform a given function.  (EE: 1, 3, 14 (d); CmpE: 1, 3, 14 (d))

10.
Draw logic and timing diagrams using proper symbols and conventions for maximal ease-of-understanding. (EE: 1, 14 (d); CmpE: 1, 14 (d)) 


11.
Describe the logical operation of standard combinational logic components, including decoders, encoders, multiplexers, adders/subtractors and ALU’s. (EE: 14 (d); CmpE: 14 (d))


12.
Explain the operation of the S-R latch, S-R flip-flop, D latch, D flip-flop, and J-K and T flip-flops. (EE: 14 (d); CmpE: 14 (d))


13.
Draw or analyze timing diagram from a given sequential circuit.  (EE: 1,14 (d); CmpE: 1,14 (d))


14.
Draw a state diagram of a given sequential function, and design the corresponding sequential circuit.    (EE: 1,3,5, 12; CmpE: 1,3,5,12)


15.
Utilize a top-down modular design process to complete a medium complexity combinational logic design project under instructor specified design constraints.  (EE: 1,3,5; CmpE: 1,3,5)


16.
Write a technical report.  (EE: 7 (a); CmpE: 7)

Outcomes Assessment Tools:


Outcome Nos. 1 - 14:  Homework assignments


Outcome Nos. 15 - 16:  Design project


Outcome Nos. 1 - 14:  Hour exams


Outcome Nos. 1 - 14:  Final exam

Contribution of Course to Meeting the Professional Component:


Math and Basic Science:  -0- hrs.

General Education:  -0- hrs.

Engineering:  3 hrs.   (Design:  0.50 hrs.)

Other:  -0- hrs.

Prepared by:   Dr. Roger Haggard, December 6, 2002

Revised by:  Dr. Omar Elkeelany, December 4, 2006

