
MASTER SYLLABUS

COLLEGE OF APPLIED SCIENCES AND ARTS

ELECTRONIC SYSTEMS TECHNOLOGIES

COURSE NUMBER AND TITLE:  EST 342-3 Microcontroller Applications Lecture

EST MISSION STATEMENT:

Electronic Systems Technologies is a broad based educational program designed to develop the technical and managerial skills necessary for a career in the electronics industry.
EST 342 MISSION STATEMENT:
Since their inception in the early 1980’s, microprocessor based systems have been taking on more dominant, complex, and sometimes unobtrusive roles in society.  The future foretells of these roles continuing to expand.  It is important that the electronics manager have a solid foundation of knowledge concerning this pervasive component and system in order to be effective in the work place
PREREQUISITE TO: EST 343 (or concurrent enrollment in 343)
COURSE DESCRIPTION:

This course emphasizes microcontroller fundamentals and applications as seen from the standpoint of the technical manager.  Microcomputer theory is introduced since microcontrollers are a subset of microcomputer technology.  Basic characteristics and principles of microcomputers and microcontrollers will be reviewed to provide an understanding of applications in specific business and industrial settings.  Prerequisite:  341 or consent of department.

COURSE OUTCOMES: 
Outcome #1:


The student will be able to describe and demonstrate safety practices relating to the microcomputer industry.

Objectives:
Upon satisfactory completion of this course, the student will be able to:

A.
Describe the basic concepts relating to the isolation of electrical circuits and how connecting a single wire to an unisolated circuit can cause a short.

B.
Describe the cleaning procedures, precautionary procedures, and simple installation and maintenance procedures for microcomputer systems.
C. Demonstrate safety practices whenever using electrical equipment.

Assessment Measures:

1A & B.
Oral questions evaluated by the instructor concerning the primary outcome objectives.

1A & B.
Written exam containing multiple choice, fill in the blank, matching, and short essay questions, but not predominantly one type over another.

1C.

Student incorporating proper safety practices while using a microcomputer system as noted by the instructor.

Outcome #2:

The student will be able to describe the component parts and operation of a microcomputer system.

Objectives:
Upon satisfactory completion of this course, the student will be able to:

A.
Recognize and explain the differences between a microprocessor and microcomputer.

B.
Define the terms: microprocessor, microcomputer, microcontroller, input, output, I/O, I/O device, I/O prot, instruction, instruction set, program, algorithm, stored program concept, word, byte, MPU, ALU, operand, memory, address, read, write, RAM, fetch, execute, mnemonic, opcode, and bus.

C.
Explain the purpose of the following circuits in a typical microprocessor: accumulator, program counter, instruction decoder, controller sequencer, data register, and address register.

D.
Using a simplified block diagram of a hypothetical or real microcomputer, trace the data flow that takes place between the various circuits during the execution of a simple program.

E.
Write simple, straight-line (without jumps or calls) programs that can be executed by a microcomputer trainer.

Assessment Measures:
2.A,B,C&D
Oral questions evaluated by the instructor concerning the primary outcome objectives.

2.A,B,C&D 
Written exam containing multiple choice, fill in the blank, matching, and short essay questions, but not predominantly one type over another.

2.E 

Given simple problems, the student will write straight-line programs, and then execute the programs on a microcomputer trainer.  Evaluation performed by the instructor.

Outcome 3:

The student will be able to interpret and write simple assembly language programs for a microcomputer system.

Objectives:
Upon satisfactory completion of this course, the student will be able to:

A.
Explain the difference between machine language and assembly language and be able to convert from one to the other for a given microprocessor.

B.
Draw the symbols used in flow charting and explain the purpose of each.

C.
Develop flow charts that illustrate step-by-step procedures for solving simple problems.

D.
Explain the purpose of conditional and unconditional branching.

E.
Using the block diagram of a hypothetical or real microcomputer, trace the data flow during execution of a branch instruction.

F.
Compute the proper relative address for branching forward or backward from one point to another in a program.

G.
Explain the purpose of the carry, negative, zero, and overflow flags; give an example of a situation that can cause each to be set, and another example that will cause each to clear; list eight instructions that test these flags.

H.
Write programs that can multiply by repeated addition, divide by repeated subtraction, convert binary to BCD, convert BCD to binary, add multiple-precision numbers, subtract multiple-precision numbers, and add BCD numbers.

I.
Write programs that can test the microprocessor’s accessible registers and flags, test RAM and ROM, and indicate when an error has been detected.

J.
Given written programs, determine what these programs do when they are executed.

Assessment Measures:
3A,B,C,D,E,F&G.
Oral questions evaluated by the instructor concerning the primary outcome objectives.

3A,B,C,D,E,F&G.
Written exam containing multiple choice, fill in the blank, matching, and short essay questions, but not predominantly one type over another.

3H&I.


Given these problems, the student will write programs, and then execute the programs on a microcomputer trainer.  Evaluation performed by the instructor.

3.J 


Given a program, the student will trace the changes of data in registers as well as other parts of the system.  Evaluation performed by the instructor.

Outcome 4:


The student will be able to describe the microprocessor architecture and use the instruction set for a representative microprocessor.

Objectives:
Upon satisfactory completion of this course, the student will be able to:

A.
Draw a programming model of the MPU used in the microcomputer trainer.

B.
Explain the purpose of each block in a simplified block diagram of the MPU.

C.
Using appendixes and figures supplied as references, explain the operation of all the instructions described.

D. 
Given an instruction and related figures, find the opcode, number of machine cycles, number of bytes, and how the execution of the instruction affects the condition code register.

E. 
Given the microcomputer clock speed and a loop program, determine the time required to execute the program.

Assessment Measures:
4B,C,D&E.
Oral questions evaluated by the instructor concerning the primary outcome objectives.

4A,B,C,D&E.
Written exam containing multiple choice, fill in the blank, matching, and short essay questions, but not predominantly one type over another. 
4E.

Given the microcomputer clock speed and a loop program, verify the time required to execute the program by programming it on the microcomputer trainer and timing it.  Evaluation performed by the instructor.

Outcome 5:


The student will be able to explain the basic operation and use of a stack.

Objectives:
Upon satisfactory completion of this course, the student will be able to:

A.
Define stack, stack operation, and stack pointer.

B.
Write simple programs that can store data in and retrieve data from the stack.

C.
Write programs that use the stack and indexing registers to move a list from one place in memory to another.

D.
Explain the operations performed by the Push/Pull (Push/Pop) stack instructions and the stack pointer instructions.

Assessment Measures:
5A,B,C&D.
Oral questions evaluated by the instructor concerning the primary outcome objectives.

5A,B,C&D.
Written exam containing multiple choice, fill in the blank, matching, and short essay questions, but not predominantly one type over another.

5B&C.

Execute the written programs on the microcomputer trainer for evaluation by the instructor.

Outcome 6:

The student will be able to explain input/output and interrupt operations in a microcomputer system.

Objectives:
Upon satisfactory completion of this course, the student will be able to:

A.
Describe the differences between I/O mapped and memory-mapped I/O operations.
B.
Outline, in simple block diagram form, the main elements of a microcomputer I/O interface.

C.
Give an example of an I/O program for a microprocessor.

D.
Define the term "interrupt" as it applies to programming.

E.
Outline the memory allocations in a typical microcomputer system, include RAM, ROM, EPROM, EEPROM and I/O.

F.
Describe the basic operation of the various types of resets and hardware and software interrupts.

G.
Describe what is meant by a Non-Maskable Interrupt.
 H.
Explain the interrupt processing priority of the MPU.
I.
Determine which interrupt will be processed first in the event of simultaneous interrupt requests.

J.
Write an interrupt controlled program.

Assessment Measures:
6A,D,F&I.
Oral questions evaluated by the instructor concerning the primary outcome objectives.

6A,B,C,D,E
Written exam containing multiple choice, fill in the blank, matching, and short essay 
F,G,H&I .
questions, but not predominantly one type over another.
6.J

Execute the written programs on the microcomputer trainer for evaluation by the instructor.

Outcome 7:

The student will be able to describe the interfacing basics of the microcomputer.

Objectives:
Upon satisfactory completion of this course, the student will be able to:

A.
Explain the bus structure of a typical microcomputer system.

B.
Define 3-state logic and explain the need for it.
C.
Explain the timing relationships between the clock signals and the information on the address, data, and R/W lines.
D.
Draw the logic diagram of a simple address decoder.

E.
Diagram how mechanical switches can be connected to an MPU.

F.
Explain how the MPU can eliminate the effects of contact bounce.

Assessment Measures:
7A,B,C&F.

Oral questions evaluated by the instructor concerning the primary outcome objectives.

7A,B,C,D,E&F.
Written exam containing multiple choice, fill in the blank, matching, and short essay questions, but not predominantly one type over another.

7F.


Write a program on the microcomputer trainer to eliminate the effects of contact bounce.  Evaluation performed by the instructor.

Outcome 8:

The student will be able to explain the operation of memory systems.

Objectives:
Upon satisfactory completion of this course, the student will be able to:

A.
Describe the hardware and software required to program an EPROM.

B.
Explain how to interface to a ROM device and read its contents.

C.
Describe how to interface to static RAM devices.

D.
Explain the interfacing requirements of dynamic RAM.

E.
Describe the read and write timing diagram of static RAM as well as the concept of access time.

Assessment Measures:
8A,B,C,D&E.
Oral questions evaluated by the instructor concerning the primary outcome objectives.

8A,B,C,D&E.
Written exam containing multiple choice, fill in the blank, matching, and short essay questions, but not predominantly one type over another.

Outcome 9:
The student will be able to demonstrate professional behavior and work habits necessary within the electronics industry.

Objectives:

Upon satisfactory completion of this course, the student will be able to:

A.
Demonstrate professionalism and work habits necessary within the electronics industry.
Assessment Measures:
9A.
Self evaluation compared to instructor evaluation using a behavioral checklist.

Outcome 10:


The student will be able to write legibly and speak concisely such that information is conveyed accurately and completely.
Objectives:

Upon satisfactory completion of this course, the student will be able to:

A.
Present oral and written information concerning microcomputers, their operation, and applications.

Assessment Measures:
10A.
Student will give a short oral presentation on a new and emerging topic in the microcomputer field which will be peer and instructor evaluated using a criterion checklist.

10.A
Student will submit at least two written reviews of articles provided by the instructor and one written review of an article selected by the student on a microcomputer subject.

Outcome 11:

The student will be able to demonstrate the capacity to integrate quality improvement throughout the education process.

Objectives:

Upon satisfactory completion of this course, the student will be able to:

A.
Evaluate the course/program content and suggest methods/topics for improvement.

B.
Demonstrate the ability to keep abreast of new and emerging topics and concepts in the microcomputer fields.

C.
Provide feedback on policies and teaching methods that would enhance the presentation of the course.

D.
Demonstrate responsibility for own education above what is required or expected for the course.
Assessment Measures:
11A&C.
Student completing an instructor provided evaluation or evaluations.

11B.

Student will give an oral presentation on a new and emerging topic in the microcomputer field which will be peer and instructor evaluated using an instructor provided criterion checklist.

11B.

Student will submit at least two written reviews of articles provided by the instructor and one written review of an article selected by the student on a 
microcomputer subject.

11D.

Self evaluation compared to instructor evaluation using a behavioral checklist.

TOPICAL OUTLINE:







PERCENTAGES:
I.
Professionalism
2%     

A.
Absences and tardiness

B.
Preparedness, cooperation, and initiative

C.
Written and verbal communication

D.
Class participation

E.
Quality improvement throughout education

F.
Currency of information

II.
Microprocessor Overview
13%     

A
History

B.
Terminology

III.
Microcomputer Hardware
10%     

A.
Bus system

B.
Input and output ports

C.
Memory and memory management

IV.
Microcomputer Fundamentals
50%     

A.
Architecture

B.
Instruction set, programming language and examples

C.
Interrupts

V.
Microcontroller Applications
25%     

A.
High level language

B.
Simple applications

TEXTBOOK:
Please refer to the textbook list on the OCAP website for the updated textbook list: http://www.siuc.edu/~asaocap/
Once you are at the OCAP home page, click on the appropriate program to view the latest textbook list.
REFERENCE:
Basic Stamp Manual (Version 1.9).  (1998).  Parallax, Inc.

EST 343 Lab Manual.  (1999).  Carbondale, IL:  EST, SIUC.

Goody, R. W.  (1993).  Intel microprocessors:  Hardware and software applications.  Westerville, OH:  MacMillan/McGraw Hill Publishing.

SAFETY INSTRUCTIONS:

Instructors will provide guidance and direction to students in the classroom in the event of an emergency affecting your location.  It is important that you follow these instructions and stay with your instructor during an evacuation or sheltering emergency.   If you are located on a military installation, and depending on the type emergency a senior military member may take control of the situation and direct you on the action to take.  Please follow their instructions and do as asked.  Similarly, if you are at a community college, their security personal may arrive and take control of a situation, please follow their instructions as well.  

ACADEMIC DISHONESTY:
Students may be subject to disciplinary proceedings resulting in an academic penalty or disciplinary penalty for academic dishonesty.  Academic dishonesty includes, but is not limited to, cheating on a test, plagiarism, or collusion.

ADA STATEMENT FOR STUDENTS REQUIRING SPECIAL ACCOMMODATIONS:  

As per 504 of the Vocational Rehabilitation Act of 1973 and the American Disabilities Act (ADA) of 1990, if accommodations are needed, inform the instructor or program advisor as soon as possible.  
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