EE4800/EE5880 Embedded Control Systems

Spring 2004

Course Information and Policies
Instructor:
Steve Barrett



Room 5060 Engineering



Office phone 766-6181



email: steveb@uwyo.edu

Class Time:
T, Th; 1:10 – 2:00 PM, EN1045

Office Hours:
M, W, F; 1:00 – 3:00 PM, EN5060

Text:
“Embedded Systems Design and Applications with the 68HC12 and HCS12”,

S. Barrett and D. Pack, Prentice-Hall, Inc, 2005.

Grading:
Exams (2)

40%



Homework/quizzes
10%



Final Examination
25% 



Laboratory Notebook
  5%



Laboratory Work

20%



Total


100%

Prerequisites:
It is expected that the student has had a class in digital circuit design (EE2390 or equivalent ) and a first microprocessor course (EE4390 or equivalent) and is familiar with conventional logic, memories,  microprocessor architecture, assembly language programming, and C  programming.  

Course Description:

Embedded Systems Design. 3. This course emphasizes a systems approach to embedded control systems.  Students will be expected to apply methodical system design practices to designing and implementing a microprocessor based embedded control system.  These systems will consist of multiple microprocessor subsystems working together to solve a real world application.  Students will also learn processor input/output interfacing techniques, real world design issues such as noise, defensive programming techniques, and power management procedures.  Students will also use state-of-the-art design and troubleshooting tools.   The course will culminate with exploration of real time operating systems and distributed processing systems.

Objectives:
The course provides an advanced study of microcontrollers and microprocessors.  Students will develop the skills to design, implement, test, and debug embedded control systems.  The course will emphasize design and practical laboratory experience.

Requirements:
The course consists of two one-hour lectures and a two-hour laboratory session per week for a total of 15 weeks.  Students will work as two person teams in the laboratory.  All students are expected to satisfactorily complete the laboratory assignment.  Some labs will require a formal write-up; others only require documented C code or assembler list files.  Even though you will work with a partner, you will be expected to do your own work.  If you copy any code from another source, you must reference the source in your program.  In addition to the lab, two exams will be given throughout the semester and a comprehensive final examination.  Some homework will be assigned and graded.  Grades will be awarded at the standard 90%, 80%, 70%, and 60% break points.

Homework:
Homework sets will be periodically given with prescribed due dates. Assignments must be handed in at the beginning of class time on the specified due date.  No credit will be given for late assignments.  Assignments must be worked neatly, showing all of your calculations and clearly indicating all answers by underlining them or drawing a box around them. 

Attendance:
Attendance at every scheduled class session is highly encouraged.  Students who are habitually absent will be at a disadvantage.   Students are responsible for all material presented in class.  Attendance is required for scheduled examination times.  Students who miss an examination must obtain an excuse according to the rules on page 27 of the UW bulletin.  For absences not covered by these rules, students must contact the instructor immediately to avoid a grade of zero for missed examinations.  Lab attendance is mandatory.

Laboratory:
The laboratory is an integral part of the course.  The schedule for the laboratory and the procedures for completing the experiments and write-ups will be described at the first lab meeting. Satisfactory performance on each laboratory experiment is required for successful completion of the course.
Suggestions:
This course covers considerable material.  Some recommendations for success include:



- Attend every class -- new material is covered each lecture



- Read assigned material in advance as detailed in the syllabus



- Start homework assignments early.  Seek instructor help as needed early.

- Don’t ignore homework.  It comprises 10% of your grade.  It is the best preparation for exams.

- Ask questions in class, during discussions, and during office hours

Policies:
You are encouraged to discuss course topics and assignments with one another.  However, the homework solutions and the laboratory requirements (reports, code, etc.) turned in by each student must consist of that individual’s own work as noted in the Electrical Engineering Department Course Policies (available in the Department office or from the instructor) and the University of Wyoming Academic Policies and Procedures.

	Session
	Date
	Topics
	Reading/Homework
	Laboratory

	1
	T, Jan 20
	Course overview

Introduction to Embedded Systems
	Read Chp 1

HWS1: EE4390 Skills Rvw

HWS2: F8, A3, A4, A5


	F: Fundamental

A: Advanced

C: Challenging

	2
	Th, Jan 22
	Structured Design, Documentation, Lab notebooks
	Read Chp 2

HWS3: F2, F5, A1, A4, A5, A6, C2 (use VISIO)
	

	
	
	
	
	

	3
	T, Jan 27
	C Programming Skills for Microcontrollers – quick review
	Read Chp 3

HWS4:  F2, F3, A1, A2, C1 (include UML in VISIO)

Due: HWS1
	

	4
	Th, Jan 29
	
	Due: HWS2
	

	
	
	
	
	


	
	
	
	
	

	5
	T, Feb 3
	Microcontroller Systems Review – quick review
	Read Chp 4

HWS5: F1, A3, A5, A6, C7, C8

Due: HWS3
	Lab 1: Introduction to the 

68HC12 Laboratory EVB

· Input/Output PORTs

· Passing variables

	6
	Th, Feb 5
	- SCI, ATD, TIM, PWM
	
	

	
	
	
	
	

	7
	T, Feb 10
	Interrupts
	Read Chp 4

Due: HWS4
	Lab 2: Remote Weather Station I

· ATD

· SCI

· Testing

	8
	Th, Feb 12
	Interrupt Programming
	
	

	
	
	
	
	

	9
	T, Feb 17
	Real Time Interrupts (RTI)
	Read Chp 4

HWS6: A1, C10

Due: HWS5
	

	10
	Th, Feb 19
	Multiple Interrupts
	
	

	
	
	
	
	

	11
	T, Feb 24
	Input/Output Interfacing Concepts

· voltage and current characteristics

· loading

· input devices

· output devices

· interface design

· transducer interface design
	Read Chp 5

HWS7: F5, F6, F7, F8, F9, A1, A8, A10, A11

Due: HWS6
	Lab 3: Interrupts:

· IRQ

· Switch debouncing in HW and SW

· Variables

	12
	Th, Feb 26
	
	
	

	
	
	
	
	

	13
	T, Mar 2
	
	Handout

Due: HWS 7
	Lab 4: Multiple Interrupts

· Output Compare

	14
	Th, Mar 4
	Real World Design Issues

· CMOS characteristics

· Noise

· Defensive Programming

· Power Management
	Read Chp 6

HWS8: F4, A1, A3, A5, C2
	

	
	
	
	
	

	15
	T, Mar 9
	
	
	Lab 5: Measuring the Gravitational Constant

· Timing system

· LCD display 

· Interrupts

	16
	Th, Mar 11
	Exam 1, 5- PM, EN1045

· Open textbook

· Open lab notebook
	
	

	
	
	
	
	

	
	T, Ma r 16
	Spring Break – no class
	
	

	
	Th, Mar 18
	Spring Break – no class
	
	

	
	
	
	
	

	17
	T, Mar 23
	Logic Analyzers
	
	

	18
	Th, Mar 25
	
	Due: HWS8
	

	
	
	
	
	

	19
	T, Mar 30
	Real Time Operating Systems
	Read Chp 8

HWS9: F5, F7, F8, F9, A1, A9
	Lab 6: Logic Analyzers Familiarization and 68HC12 Serial Communications

	20
	Th, Apr 1
	
	
	

	
	
	
	
	

	21
	T, Apr 6
	
	Due: HWS9
	

	22
	Th, Apr 8
	
	
	

	
	
	
	
	

	23
	T, Apr 13
	Distributed Processing Systems – msCAN

Also guest lecture at 

4 PM: Dr. Daniel Pack
	Read Chp 9

HWS10: F1, F2, F7, A1
	Lab 7: Remote Weather Station II

· LCD Display

· ATD

· Data conversion

· Polling

· Transducers



	24
	Th, Apr 15
	
	
	

	
	
	
	
	

	25
	T, Apr 20
	Case Study 1: Motor Speed Control
	
	

	26
	Th, Apr 22
	Case Study 2: Wall-following robot system
	Read Chp 7

HWS11: F6, A5, A7, A8

Due: HWS10
	

	
	
	
	
	

	27
	T, Apr 27
	Exam 2: 5-7 PM
	
	Lab 8: Motor Speed Control

· LCD

· Keypad

· Pulse Accumulator

· RTI

· PWM

· Processor Interfacing

	28
	Th, Apr 29
	No class – Barrett traveling
	
	

	
	
	
	
	

	29
	T, May 4
	Case Study 3: Laser Light Show
	Read Chp 7

Due: HWS11
	

	30
	Th, May 6
	Course Critiques
	
	

	
	Th, May 13,

1:15-3:15
	Final Examination
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