ECET-20500-01I: Section 12605
Introduction to Microprocessors

Fall 2011
Hal Broberg

Class 3, Lab. 2, Cr. 4.:  Prerequisite: ECET 111. Co-requisite: ECET 264 and MA 154. 
Course Description: An introduction to microprocessor hardware and software. Assembly language instructions and programming, troubleshooting, and input/output techniques are studied. Computer-based program editing and assembly techniques are used.

Instructor:  Hal Broberg, PhD, P.E.		   Phone: 481-6341      email: eLearning
Homepage: http://elearning.ipfw.edu/   
Lecture: Online			       Labs: To be demonstrated
Office: ET-205A                          Office Hours: MW 3-6 PM, T 1-3 PM and by appointment

ECET 205 Course Outcomes: 
A student who successfully fulfills the course requirements will have demonstrated the ability to:
1. identify internal structure and characteristics of a microcontroller (Criterion 3: a)
2. use assembly language to program a microcontroller. (Criterion 3: a)
3. use “C” to program a microcontroller. (Criterion 3: b)
4. use a simulator, an EEPROM programmer and an in-circuit-debugger/programmer (Criterion 3: c)
5. read circuit board schematics, identify pins and components on a chip, and use a data sheet. (Criterion 3: c)
6. build, debug, and test circuits containing a microcontroller (Criterion 3: d)	
7. identify, analyze and solve problems involving a microcontroller (Criterion 3: f)
8. provide a written explanation of the functioning of assembly language and “C” programs (Criterion 3: g1)
9. show a commitment to quality, timeliness, and continuous improvement (Criterion 3:  k)

Textbook: No textbook must be purchased.

Reference books:
1. “PIC Microcontrollers” at http://www.mikroe.com/eng/products/view/11/book-pic-microcontrollers/ This book is online and assignments will be made from this text. 
2. "Design with PIC Microcontrollers", John Peatman, Prentice Hall, 1998. This book is in the library as a reference book.
3. "Designing Embedded Systems with PIC Microcontrollers" (2nd Edition), Newnes, 2010, Amazon page . This book is in the library as a reference book. 
4. C: How to Program, Deitel and Deitel, Prentice-Hall (the edition used in your ECET-264 course). 
5. “Beginners Guide to Embedded C Programming, Chuck Hellebuyck, Electronic Products, 2008, Amazon page. This book is in the library as a reference book. 
Other references are provided on eLearning
[bookmark: _GoBack]Labs: Labs are generally completed in teams. Because of the large class, 3 person teams are required. Labs must be demonstrated to the instructor or a lab assistant in accordance with the syllabus. The lab assignments (.doc files) and programs (.asm and .c files) are on eLearning. Due dates are shown on the syllabus and on eLearning. MPLAB 8.6X is available on eLearning and from Microchip. All lab computers have version 8.6X installed. Checkout devices from ET-217.

Homework and Lab assignments: -5 if less than 7 days late. NO points if turned in beyond 7 days late. Homework assignments are posted on eLearning and will be submitted via eLearning.

 Quizzes: There are three multiple choice/true-false quizzes, taken online. Each quiz can be taken twice and the highest score counts. The quizzes are computer graded. 

Student Behavior: Requirements are stated in the IPFW Bulletin at http://bulletin.ipfw.edu/ and the Student Handbook and Planner at http://new.ipfw.edu/dotAsset/172413.pdf . For this course, in-class and out-of-class discussions, email, and bulletin board documents, assignments, and conduct during laboratory sessions are expected to remain professional. 

Grading Scale & Policy: The grading scale used will be based on the Purdue + and – scale. The grade will be based on the total of the homework, projects, and quizzes using the following scale:

	Activity
	Percent
	Point breakdown
	Total Points

	5 Homework Assignments
	30%
	5 X 60 points each
	300

	13 Labs 
	40%
	12 X 30 points + 1 X 40 points (Lab13)
	400

	2 Quizzes + Final Quiz
	30%
	3 X 100 points each
	300

	Total
	100%
	
	1000


You can view your grades and see your current percentage grade on eLearning.
Grades for this course:
     A+  4.0   930-1000 points
     A 	4.0   900-929   points
     A- 	3.7   870-899   points
     B+ 	3.3   840-869   points
     B 	3.0   800-839   points
     B- 	2.7   770-799   points	
     C+ 	2.3   740-769   points
     C 	2.0   700-739   points
     C- 	1.7   670-699   points
     D+ 	1.3   640-669   points
     D 	1.0   600-639   points
     D- 	0.7   570-599   points  (lowest passing grade)
     F 	0.0   less than 570 points   (failing grade) 

Assignments
	Week
	Lectures: Online Audio PPT Presentations
	
Study
	Homework: See online MS Word assignments for due dates. 
	Lab Exercises: See online MS Word Lab assignments for due dates.

	Aug 22-26
	Microcontrollers, Microchip PIC & MPLAB
	See Online lectures for study assignments
	
	

	Aug 29 –Sep 2
	MPLAB, PIC assembly language, simple delay, 16F690, PICkit 2 & Lab01
	See Online lectures for study assignments
	
	Lab01: 16F690 & PICkit 2 Sequential Lighting of LED’s 

	Sep 5
	Labor Day
	Holiday
	
	

	Sep 
6 -9
	Simple input, Lab02, HiTech C: if & while
	See Online lectures for study assignments
	
	Lab02: 16F690 & PICkit2 Pushbutton Input 

	Sep 12-16
	ADC input & Lab03 
	See Online lectures for study assignments
	
	Lab03: 16F690 & PICkit2 ADC input 

	Sep
19-23
	Timer0 with an Interrupt, using a 7-segment display, Tables, 16F818, Function in C, Lab04
	See Online lectures for study assignments
	Hmwk 1 due: Covers lecture & study material thru Sep 16 and Labs 1-3
	Lab04: Breadboard Circuit using 16F818 & PICSTART Plus: Single 7-segment display

	  Sep 
  26-30
	Multiplexing, using a 3-digit, 7-segment display, Lab05
	See Online lectures for study assignments
	
	Lab05: Breadboard Circuit using 16F818 & PICSTART Plus: Fixed output on 3-digit, 7-Segment Display

	Oct 
3-7
	ADC input conversion to BCD, Lab06
	See Online lectures for study assignments
	
	Lab06: Breadboard Circuit using 16F818 & PICSTART Plus: 3-digit, 7-segment display with ADC input

	Oct 10-11
	Fall Break

	
	
	

	Oct
12-14
	16F887 
	See Online lectures for study assignments
	Hmwk 2 due: Covers lecture & study material thru Oct 7 and Labs 4-6

	**Lab Catchup Week**

	Oct 17-21
	ADC input/LED output, & Lab07, compare with Lab03
	See Online lectures for study assignments
	Quiz #1 covers Lectures thru Oct 7, Hmwk  1-2, & Labs 1-6.
	Lab07: 16F887 & PICkit 2 ADC input 

	Oct 24-28
	Keypad input, ASCII, & Lab08
	See Online lectures for study assignments
	
	Lab08: 16F887 & PICkit 2 Use of Keypad

	Oct 31 -Nov 4
	Macros, Output to LCD, & Lab09
	See Online lectures for study assignments
	Hmwk 3 due: Covers lecture & study material thru Oct 28 and Labs 7-8
	Lab09: 16F887 & PICkit 2 Use of LCD

	Nov 
7-11
	Multiplexing a Port, Keypad input-LCD Output & Lab10
	See Online lectures for study assignments
	
	Lab10: 16F887 & PICkit 2 Keypad input-LCD output

	Nov 14-18
	Using math.h, stdio.h, sprintf, saving multiple inputs & Lab11
	See Online lectures for study assignments
	Hmwk 4 due: Covers lecture & study material thru Nov 11 and Labs 9-10
	Lab11: 16F887 & PICkit 2 Math in C-Keypad as a calculator

	Nov 21-22
	Asynchonous Communication & RS232
	See Online lectures for study assignments
	Quiz #2 covers Lectures thru Nov 11, Hmwk 1-4, & Labs 7-10.
	**Lab Catchup Week**

	Nov 23-25
	Thanksgiving
	Holiday
	
	

	Nov 28-Dec 2
	Multiplexing ADC inputs & display both on LCD & Lab12
	See Online lectures for study assignments
	
	Lab 12: 16F887 & PICkit 2 Two ADC inputs-LCD output

	Dec 
5-9
	Lab13, 16/32-bit, and specialized PICs
	See Online lectures for study assignments
	
	Lab 13: 16F887 & PICkit 2 Communication with PC

	Dec 12-16
	Finals Week
	Final Quiz: covers entire course.
	Hmwk 5 due: Covers all lecture & study material and all labs
	Nothing accepted after 8:00 AM, Sat., Dec 17



Course Policies
Special Needs:   If you have a disability and need assistance, special arrangements can be made to accommodate most needs. Contact the Director of Services for Students with Disabilities (Walb Union, Room 113, telephone number 481-6658) as soon as possible to work out the details. Once the Director has provided you with a letter attesting to your needs for modification, bring/send the letter to me.  For more information, please visit the web site for SSD at http://www.ipfw.edu/ssd/
Ground Rules:   Adherence to the Student Conduct Code is expected.  This class is based on learning that each person has a unique perspective and viewpoint to share and the contributions that each person makes will help create a learning opportunity for the class. Disagreements may occur, but please use cooperation in maintaining an atmosphere of mutual respect in postings.  Hateful, demeaning, and disrespect, including foul language will not be tolerated.  
Diversity and nondiscrimination:  Statement from the IPFW Student Handbook: “IPFW is committed to maintaining a community that recognizes and values the inherent worth and dignity of every person; fosters tolerance, sensitivity, understanding, and mutual respect among its members; and encourages each individual to strive to reach his or her own potential.  In pursuit of its goal of academic excellence, the university seeks to develop and nurture diversity.  The university believes that diversity among its many members strengthens the institution, stimulates creativity, promotes the exchange of ideas, and enriches campus life.  IPFW prohibits discrimination against any member of the university community on the basis of race, religion, color, sex, age, national origin or ancestry, marital status, parental status, sexual orientation, disability, or status as a disabled or Vietnam-era veteran.”
Students called for military duty:  “If you are a student in the military with the potential of being called to military service and /or training during the course of the semester, you are encouraged to contact your advisor immediately.”

Resource services for students:   
Center for Academic Support and Advancement:   www.ipfw.edu/casa
The place to go for concentrated study time!
The SPOT Learning Center: Make your study time not only more effective, but also more efficient by signing up for free tutoring available in the SPOT in Kettler G21 (next door to the Writing Center). You are entitled to 2 free hours per week of one-to-one, course-specific help in understanding concepts, practicing the application or explanation of material being learned, and developing effective test-taking strategies. Make all appointments online through TutorTrac at www.ipfw.edu/casa. If you don’t see a tutor available for your class, contact us in Kettler G21! 
Drop-in tutoring is also available for math (schedule on Web site) and a few other subjects. If you need help with study skills in general, drop by the SPOT to view our self-paced tutorials or make a one-to-one appointment. Information about STEPS (Student Technology Education ProgramS) classes can be found on the CASA Web site, too.  Also, check with your instructor about whether Supplemental Instruction (group study) is available for this class. Questions? Call 481-5419. SPOT Learning Center Hours Fall 2009: Monday-Thursday 8 a.m. to 8 p.m.; Friday 8 a.m. to 4 p.m.
The Writing Center: Save time and write better papers or presentations for any class through free one-to-one or small group consultations in The Writing Center, Kettler G19 (next door to the SPOT Learning Center). Bring assignments, questions, ideas, and a draft (if you have one). Consultants can help you get started, write more clearly, revise, edit, and cite sources responsibly. Come as you begin writing and as you revise. Drop-ins are welcome if time is available, but appointments, made online through TutorTrac, receive preference. For TutorTrac, online consulting, and resources to make your writing process easier, go to www.ipfw.edu/casa/writing. Questions? Call 481-5740. Writing Center Hours Fall 2009: M-Th 10 a.m. to 6 p.m.; F 10 a.m. to 2 p.m.; Su 1 to 5 p.m. 

Information Technology Services Help Desk:  KT 206,  481-6030, www.its.ipfw.edu/helpdesk,  information on all aspects of computing at IPFW; hardware and software support (including Blackboard Vista 4); student e-mail accounts.

Center for Women and Returning Adults: Walb 120, 481-6029, www.ipfw.edu/cwra/, workshops, support groups, counseling, and other programs.

Multicultural Services: Walb 118, 481-6921, http://www.ipfw.edu/odma/, skills workshops, support groups, diversity training, counseling, mentoring, cultural heritage programs; ASAP program. 

International Student Services: KT 104, 481-6034 or 6923, http://www.ipfw.edu/iss/, visa and INS issues; help with housing, counseling.

Mastodon Advising Center (MAC): KT 109,  481-6595, http://www.ipfw.edu/mac/, appointments with professional academic advisors; help with guiding students in deciding on their major and ultimately their career; help for exploring students, deciding students, and readmitted students; and various student resources. 

Helmke Library Service Desk: 481-6505,  www.lib.ipfw.edu, reference librarian help, books, journals, reference, interlibrary loan reserve readings for courses:  Reserves Express (REX):   www.lib.ipfw.edu/rex/.

Dean of Students office:  Walb 111, 481-6601, www.ipfw.edu/dos/, student health insurance, mentoring, grade appeals; free short-term personal counseling and support.  

IPFW/PARKVIEW Student Assistance Program: IPFW recognizes that personal problems can sometimes interfere with a student’s ability to progress in his/her academic program.   To help students address such problems IPFW makes free personal counseling services available in Walb 210.  To schedule an appointment with an IPFW/PARKVIEW Student Assistance Program (SAP) counselor call 373-8060.

