CENG 442 - Micro-Based System Design

Spring Semester 2009
Catalog Data:
(3-1) 4 credits.  Prerequisite CENG 342.  Presents the concepts required for the design of microprocessor-based systems.  Emphasis is given to the problems of system specification, choice of architecture, design trade-off, and the use of development tools in the design process.  Design projects will be implemented in the laboratory. (Design content -  2 credits)

Course Web Page:
http://www.hpcnet.org/ceng442s09
Textbook:
Datasheets and application notes from microcontroller manufacturers
Instructor:
Dr. M. Batchelder
EP 322

x2454
michael.batchelder@sdsmt.edu

Office Hours:
TBD, check schedule posted outside office

Lecture:
Section 01

MWF 8:00-8:50 EP 255
Lab:

Open Lab

EP 241 
Goals:
The student completing the course should be able to apply hardware and software design concepts to embedded micro-based systems for different applications.  Students should be able to design systems based on single-chip microcontrollers using assembly language, C-language cross-compilers, and debuggers.

Tentative Grading:


Midterm Exam
15%


Final Exam
15%


Weekly Quizzes
30%


Lab Projects
40%

Prerequisites:

· Electronic circuits.

· Digital logic design

· C programming language.

Topics: tentative

· CPU Architecture and Instruction set.

· Development Software 
· C Compiler

· Timers and interrupts

· I/O: parallel, serial, .A/D,  D/A
Freedom in learning:  Students are responsible for learning the content of any course of study in which they are enrolled. Under Board of Regents and University policy, student academic performance shall be evaluated solely on an academic basis and students should be free to take reasoned exception to the data or views offered in any course of study. Students who believe that an academic evaluation is unrelated to academic standards but is related instead to judgment of their personal opinion or conduct should contact the dean of the college which offers the class to initiate a review of the evaluation. 
Laboratory projects:  
Projects involving  microcontrollers.

ABET category contents estimated by faculty member who prepared this course description:



Engineering Science - 2.0 credits, or 50%
Engineering Design - 
2.0 credits, or 50%
ADA note:
Students with special needs or requiring special accommodations should contact the instructor and/or the campus ADA coordinator, Ms. Jolie McCoy, at 394-1924 at the earliest opportunity.

Spring 2009
	Sunday
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	Saturday

	1    Jan 11
	
	Registration
	
	
	
	

	2    Jan 18
	MLK Holiday
	
	
	
	Quiz 1 
	

	3    Jan 25
	
	
	
	
	Quiz 2 
	

	4    Feb 1
	
	
	
	
	Quiz 3 
	

	5    Feb 8
	
	
	
	
	Quiz 4 
	

	6    Feb 15
	Pres. Day
	
	
	
	Quiz 5
	

	7    Feb 22
	
	
	
	
	Quiz 6
	

	8    Mar 1
	
	
	Exam
	
	
	

	9  Mar 8
	Spring Break
	Spring Break
	Spring Break
	Spring Break
	Spring Break
	

	10  Mar 15
	
	
	
	
	Quiz 7
	

	11  Mar 22
	
	
	
	
	Quiz 8
	

	12  Mar 29
	
	
	
	
	Quiz 9
	

	13  Apr 5
	
	
	
	
	Easter Holiday 
	

	14  Apr 12
	Easter Holiday
	
	
	
	Quiz 10
	

	15  Apr 19
	
	
	
	
	Quiz 11
	

	16  Apr 26
	
	
	
	
	
	

	17  May 3
	Exam 9:00-10:50
	Finals
	Finals
	Finals
	Finals
	Graduation


Outcomes: 
Upon completion of this course, students should demonstrate the ability to: 

1. Use development tools including assembler, compiler, and debugger for implementing micro-based systems.

2. Understand the basics of CPU architectures and instruction sets.

3. Develop programs in assembly and C, understanding what is appropriate for a given situation.

4. Interface sensors, actuators, and networks to micro-based hardware.

5. Test, debug, and verify that the design meets the desired specifications.

6. Work effectively in design and development teams to implement micro-based systems.

7. Use appropriate prototyping techniques for implementing micro-based systems.

8. Understand concepts of professionalism, ethics, product liability, social responsibility, and intellectual property in the context of micro-based design.

9. Use design resources such as professional journals, trade journals, catalogs, and the web in project design.

10. Communicate the project design effectively.
Relation of Course to Program Objectives:

These course outcomes fulfill the following program objectives:

(a) An ability to apply knowledge of mathematics, science, and engineering.

(b) An ability to design and conduct experiments, as well as to analyze and interpret data.

(c) An ability to design a system, component, or process to meet desired needs. 

(d) An ability to function on multi-disciplinary teams.

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

(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 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.

The following table indicates the relative strengths of each course outcome in addressing the program objectives listed above (on a scale of 1 to 4 where 4 indicates a strong emphasis).

	Outcomes

Objectives       
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	(a)
	
	2
	
	
	2
	
	2
	
	
	3
	
	2

	(b)
	
	
	
	
	
	
	
	
	
	
	
	4

	(c)
	4
	4
	3
	3
	4
	
	3
	3
	3
	3
	3
	3

	(d)
	
	
	3
	4
	
	
	
	
	
	
	4
	

	(e)
	4
	
	2
	4
	
	
	2
	2
	2
	4
	3
	2

	(f)
	
	
	
	
	
	4
	
	3
	3
	2
	
	

	(g)
	
	
	3
	3
	
	2
	
	
	3
	2
	4
	

	(h)
	
	
	
	
	
	3
	2
	3
	2
	2
	
	

	(i)
	
	
	
	
	
	3
	
	
	3
	3
	
	

	(j)
	
	
	
	
	
	3
	3
	3
	
	3
	
	

	(k)
	2
	3
	4
	
	4
	
	
	
	
	3
	
	4
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