
EEO218/219: Digital Logic Design and Labs

Fall 2013 
2013-2014 Catalog Description:  

The course covers binary numbers, Boolean algebra, arithmetic 
circuits, flip-flops, analysis and design of sequential circuits, memory 
and programmable logic. The circuits are designed and simulated with 
CAD tools, assembled on a breadboard and verified with a logic 
analyzer.  (3+1 credits) 

Course Designation:     required 

Text Book: M. Morris Mano, Michael D. Ciletti, "Digital Design", 5th ed., 
Prentice Hall, 2013, ISBN-13: 978-0-13-277420-8, ISBN-10: 0-13-
277420-8  

Prerequisites:              Physics II 

Instructor: Dmitri Donetski 

Goals:             Development of general background necessary for taking advanced 
    Electrical and Computer Engineering courses. 

Objectives: Students should be able to: 1) analyze and design combinational and 
sequential digital circuits on the gate level using conventional and 
CAD tools.  2) verify the behavior of digital circuits with a logic 
analyzer and measure propagation delays of signals.  

Topics Covered: 

Week 1. 
Binary numbers and codes. Binary arithmetic. 

Logic operations and gates. 
Week  2. 

Boolean algebra. 
Week  3. 

Canonical and standard forms. Two-level implementations. 
Week 4. 

Logic maps and minimization. Incompletely specified functions. 
Week  5. 

Introduction to HDL. Review. 
Week  6. 

Adders, subtractors and comparator 
Week  7. 

Decoders, encoders and multiplexer 
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Week  8. 
Latches and flip-flops. Analysis of sequential circuits 

Week  9. 
Design of Finite State Machines. Synchronous counters 

Week  10. 
Review 

Week  11. 
Registers. Shift registers. 

Week  12. 
Ring and Johnson counters. Binary multipliers.. 

Week  13. 
Asynchronous circuits, ripple counters. 

Memory and programmable logic 
Week  14. 

State assignment and reduction. Review for Final Exam 

Class/laboratory Schedule:  2h40min lecture hours and 3 laboratory hours per week. 

Program Outcomes and Assessment % 
contribution 

 (a) an ability to apply knowledge of mathematics, science and engineering 15 
 (b1) an ability to design and conduct experiments 15 
 (b2) an ability to analyze and interpret data 15 
 (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 

20 

 (d) an ability to function on multi-disciplinary teams
 (e) an ability to identify, formulate, and solve engineering problems 20 
 (f) an understanding of professional and ethical responsibility
 (g) an ability to communicate effectively
 (h) the broad education necessary to understand the impact of engineering
solutions in a global, economic, environmental, and societal context 
 (i) a recognition of the need for, and an  ability to engage in life-long
learning 
 (j)  a knowledge of contemporary issues
 (k) an ability to use the techniques, skills, and modern engineering tools 
necessary for engineering practice 

10 

 Any other outcomes and assessments?
 (l)  )  an ability to communicate and/or collaborate effectively online          5

Document Prepared by:   Dmitri Donetski on 3/18/2014 
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