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Objectives:

(i) Provide an overview of the basics of digital system design.

(ii) Provide a working knowledge of boolean algebra, switching theory, and techniques for minimization.

(iii) Provide a working knowledge of fundamental logic circuits and networks including asynchronous and synchronous networks.

(iv) Develop the ability to design, simulate, and implement logic networks using some combination of logic elements, programmable logic arrays & devices in a simulation and development environment.

Texts:
V. P. Nelson, H. T. Nagle, B. D. Carroll and J. D. Irwin, Digital Logic Circuit Analysis and Design,  Prentice-Hall, 1995.

J. Bhasker, A VHDL Primer, Prentice-Hall, 1999.

Topical Outline:

From Nelson’s book:

· Chapter 1: Number systems (binary and decimal), two’s complement representation and arithmetic.

· Chapters 2, 3, 4 and 5:  Analysis and synthesis of logic circuits, Boolean algebra, switching functions and circuits, combinational logic, minimization using K-maps, modular combinational logic (decoder/encoder, multiplexer), programmable logic devices (PLD).

· Chapters 6 to 9: Synchronous and asynchronous sequential circuits, flip-flops, shift registers, counters, analysis and synthesis methods, simplification using state reduction.  

From Bhasker’s book and class handouts:

· XILINX exercises covering the various topics.

· VHDL exercises.

Grading Procedure:
     Homework: 10 %

     Laboratory: 30 % (Lab reports and proof of conducting the experiments)

     Midterm Exam: 20 %

          Problem solving and short answer, February 16.

     Final Examination: 40 %

          Problem solving and short answer, March 5 or 8.

     OR

     Laboratory: 30 % (Lab reports and proof of conducting the experiments)

     Final Examination: 70 %

          Problem solving and short answer, March 5 or 8.

Midterm and final are closed book. Calculators are permitted.

