EECE 143: Digital Electronics Laboratory

Course Description:

Gain experience in the design, assembly, testing, and trouble-shooting of digital electronic circuits. Experiments encompass a wide range of topics such as: basic logic gates, integrated circuit specifications, Boolean algebra implementations, standard combinational circuits, sequential circuit design, standard sequential circuits, programmable logic devices, digital interfacing, and microprocessors. 7400 series ICs, PALs, and microprocessor devices are used.
Required in Electrical Engineering and Computer Engineering programs and for the Bioelectronics major in the Biomedical Engineering program.
	Prerequisites:
	EECE 112 with a minimum grade of C; EECE 41 with a minimum grade of C; and either COEN 30 or BIEN 185 which may be taken concurrently.


	Course Materials:

	Required:
	Roth, Fundamentals of Logic Design, 5th Edition, PWS Publishing Co., 2004

	
	EECE 143 Digital Design Laboratory Manual and Class Notes

	
	ON Semiconductors, High-Speed CMOS Data Book

	
	Motorola, M68HC11 Reference Manual, 1990

	
	MU Engineering Lab Notebook

	
	EECE 143 Component Kit

	
	EECE Tool Kit


Course Goals:

· Apply theory learned in EECE 112 including combinational and sequential circuit design, decoders, multiplexers, and programmable logic devices.

· Utilize CUPL software to program programmable logic devices.

· Write programs to use a microprocessor in control applications.
Course Objectives:

By the end of this course, you should be able to…

	1)
	Design, build, test, troubleshoot, and evaluate digital circuits

	2)
	Computer software such as Electronic Work Bench (Multisim), PSpice, CUPL, Motorola Cross Assembler AS11.exe, and ASMIDE.

	3)
	Evaluate and revise designs as actual performance is reviewed.

	4)
	Prepare a written report that effectively communicates the objective, the design procedure, the experimental results, and the conclusion for any project design.


	Course Topics:
	In the (Required) Text
	Tentative Date

	Introduction to Digital Lab
	
	Week of Sept 5

	Boolean Implementation
	
	Week of Sept 12

	Standard Combinational Circuits
	
	Week of Sept 19

	One Shots, Clocks & Counters
	
	Week of Sept 26

	Flip Flops, Registers & Shift Registers
	
	Week of Oct 3

	Programmable Logic Devices 1
	
	Week of Oct 10

	Programmable Logic Devices 2
	
	Week of Oct 24

	Microprocessor 1
	
	Week of Oct 31

	Microprocessor 2 – Software
	
	Week of Nov 7

	Microprocessor 3 – Countdown Timer
	
	Week of Nov 14

	Design Project
	
	Week of Nov 28

	Design Project Presentations
	
	Week of Dec 5


	Class Schedule:
	Two credit course, meeting the equivalent of one 50 minute lecture and one 170 minute lab per week


	Contribution to Professional Component:
	Engineering Science
	50%

	
	Engineering Design
	50%


	Contribution to Program Objectives:
	Partial fulfillment of Criterion 3 objectives A, B. C, E, G, I, and K


Course Coordinator:  Francis X. Jacoby
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Assessment Criteria

	(A)
	An ability to apply knowledge of mathematics, science, and engineering: 
Demonstrated competence in prerequisite course work when applied to EECE143.  From EECE112 - ability to design digital circuits using Boolean Algebra, standard combinational logic, flip-flops, sequential circuits, and programmable logic devices.  From EECE 41 - ability to design basic circuits, knowledge of circuit construction and electronic test measurement techniques.  From COEN 30 and/or BIEN 185 - ability to use programming languages to develop algorithms for microprocessor control applications.
Performance in laboratory exercises will be used to assess competence.  Minimum competence is defined to be an 80% average on all pre-lab and post-lab write-ups.


	(B)
	An ability to design and conduct experiments, as well as to analyze and interpret data:
All experiments in EECE 143 require data acquisition and analysis.  Most experiments also require the design of one or more (small) application circuits relevant to the concepts being investigated during the laboratory.  Students are required to take necessary and sufficient data to validate the circuit design.  Documentation is maintained in a laboratory notebook.  Proper data acquisition and analysis in the laboratory notebook is required to determine if the design meets stated specifications.
Performance in laboratory and pre-lab and post-lab write-ups will be used to assess competence.  Minimum competence is defined to be an 80% average on all pre-lab and post-lab work.



	(C)
	An ability to design a system (sic) to meet desired needs
Design project work - Student teams in EECE 143 are required to design, build, and test hardware systems.  Students are given specifications for the application to be designed.  Past projects include: design a digital alarm clock, design a traffic light controller for a 4-way intersection and design a digital tic-tac-toe game.  Students are required to discuss possible ways to fulfill the design specifications and give reasons why they have made their choice in implementing the design. 

Assessment is based on the successful completion of the application circuit to meet or exceed stated specifications.  Minimum competency is defined to be a working circuit with necessary and sufficient documentation to show proper performance.  Documentation is generally a combination of pre-lab and post-write-ups followed by a formal report.



	(E)
	An ability to identify, formulate, and solve engineering problems.

Design Project work – Several of the laboratory experiments including the One Shots, Clocks & Counters, Microprocessor 2 – Software, Microprocessor 3 – Countdown Timer,  and the end of semester Design Project are structured so that the students examine an original design and then consider various ways to meet an additional constraint.  Students are also required to select the topic for the end of semester Design Project.
Assessment is based on the successful completion of the application circuit to meet or exceed stated specifications.  Minimum competence includes a combination of a working circuit and an 80% average on all documentation.  The documentation should include necessary and sufficient documentation to show proper performance as well as justification for differences between expected and actual results.  Documentation is a combination of pre-lab and post-lab write-ups, and may include an oral and written report.

	(G)
	An ability to communicate effectively

Design project work - Students are required to prepare formal written reports which include the objective, constraints, possible solutions, calculations, simulation, results, and conclusions.  A formal oral report is also required.

Minimum competency includes a combination of 80% average on all pre-lab and post-lab write-ups, and a grade of at least C on all written reports.


	(I)
	The recognition of the need for and an ability to engage in life-long learning.
Students are required to work on a digital electronics design project of their own choosing.  The instructor provides suggestions regarding possible topics.  The students are responsible for finding basic level references on their chosen topic, proposing a basic course of experiments to be run, listing anticipated results, carrying out the proposed work, and reporting on the results of their work.

Minimum competency on this project is judged to be a grade of C earned on each of the following aspects of the project: (1) written proposal including background research, proposed test plan, and anticipated results; (2) formal report documenting the results of their work on the project; and (3) formal presentations in the laboratory to their class.



	(K)
	An ability to use the techniques, skills and modern engineering tools necessary for engineering practice
All experiments require the use of laboratory equipment including digital oscilloscopes/logic analyzers, wave form generators, and DMMs.  Preparation work for most labs requires circuit simulations using PSpice or Electronic Workbench.  An ability to use CUPL and Assembly programming language is required to design with Programmable Logic Devices and the Motorola 68HC11 microprocessor.  Data analysis is to be accomplished using a spreadsheet or MATLAB to provide graphical output.

Minimum competency includes a combination of 80% average on all pre-lab and post-lab write-ups, and a grade of at least C on all formal written reports.



	Evaluation of Objective Attainment – Continuing Course Review



	At the end of each semester, instructors of this course will submit a short written report to the Course Coordinator for EECE 143 which

	A.
	Discusses their perceptions of student knowledge and ability to apply the listed prerequisites, and

	B.
	Provides qualitative and quantitative information which discusses the attainment of objectives listed above for EECE 143

	The course coordinator will review these reports with the instructors and in consultation with the instructors recommend modification and/or enhancements to the objectives and criteria as needed.  The recommendations will be forwarded to the EECE Undergraduate Committee for approval.




