ECT 464: Programmable Logic Controllers
Fall Semester 2007
Class Time

MWTF 11:00-11:50, KL-306
Instructor Contact Information

Instructor: Mark Patterson

Office: EL4591F
Phone: 228-2562
Email: Mark Patterson(@notes udayton_edu

Office Hours: 10-11 MWE, 1-4W, 1-3F
Class Website: hitp://academic udayton edu/MarkPatterson/ECT464/ectd 64 him

Introduction

Welcome to Proprammable Logic Controllers (PLC’s). The purpose of this class 1s to
teach you about the different kands of programmable logic controllers and the equipment
and lanpnage used. Programmable Logic Controllers exist in almost any factory
controlling several processes and are sometimes even interlinked with each other. This
equipment 1s an Important part of any system or application.  Several mamfacturers
build PLC’s howvever, they are basically the same. This course focuses on teaching the
languages of PLC’s, the equipment used, and problems associated with PLC’s. The
course will center on understanding the practical use of the equipment in everyday life
and how they are used 1n real world simations.

Course Objectives
The objectives of this course are:

1. 5Study PLC architecture {CPU, memory and I/O). Emphasis will be placed on
memory and CPU registers and the interpretation of their contents. (1.5 hrs.)

2. 'The introduction of manufactunng type mput and output devices and how thelr states
are stored in memory. (1 hr)

3. Imroduction to the concepts of a PLC program and its execution. The events which
occur during the execution of a PLC's scan time will be studied in detail and related
to those concepts previously studied. (2 hr )

4. Review of Boolean expressions, truth tables and simphfication. Introduchon to
Ladder Logic Dhagrams and how to implement Boolean expressions with them. (2
hs.)

5. Introduction to programming a PLC using a Hand Held Terminal (HHT). Ladder
Logic Diagrams denived from Boolean expressions will be used as the application to
be programmed. The assigned program designs are to be demonstrated by each
student. (2 hrs.)



6. Imroduction to PLC Ladder Logic development for elementary manufacturing control
applications. The development and stmicture of a ladder lopic diagram from an
algorithm 15 studied. Such applications as conirolling assembly-lines with both time

and event drnven operations are examined. PLC’s based designs will be denved and

implemented. The assigned projects are to be demonstrated by each student. (5.5

hs.)

Investigation of PLC timer and counter instruchons. Industnal applications which utilize

these instmictions are studied. Desipgn projects will be assigned and are to be demonstrated.

(2 brs.)

8. Use of a personal computer (PC)} to propram a PLC will be sdied and demonstrated
All future projects will require the use of a PC. In addition to programming, the PC
will be used to monitor a mnmng program. Assignments are to be demonsirated. (2.5
hrs.

9. ThE:IStI]dj.? of more advanced PLC instmictions will be undertaken. These instructions
include computational type Instructions. Design problems are to be implemented and
demonsirated. (1 hr)

10. Infroduction analog conversions. This iniroduction will cover the concepts of
Analog-to-Dhgital Conversion (ADC) and Dhgital to Analog conversion (DAC). (3
hrs.

11 Thejdesign and implementation of analog control applications. (ADC and DAC).
Designs are to be implemented and demonstrated. (3.3 hrs.)

12 Infroduction to Operator Interfacing. (1 hr)

13. Techniques to drawv and animate a manufacturing system wwill be studied and implemented. (5.5
hs.)
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Homework

Homework will be assigned on a weekly basis. It 1s to be completed mmdividually,
though interaction with ones fellosw students 1s encouraged. The homework assignments
will be urned 1n on Friday of the week that they are assigned. No late homewvork will be
accepted without extenuating circumstances and prior approval.

Exams

There 1w1ll be a midterm exam. A final comprehensive exam will also be given. The
final exam will be comprehensive with an emphasis on the last half of the semester. The
final exam will be given in class on the day indicated in the class bulletin.

Quizzes

Chuzzes will be used as a means of providing quick feedback. Quizzes will usually be
given right at the start of class. They will be short (5 min) and will typically be multiple
choice or similar. All the quizzes together will count 5% or less (probably much less) of
the final grade and will be considered as part of the homework grade. There will be no
make-up for missed quizzes.



Antendance Policy

Most of the information in PLC programming builds upon previous information.  Missed
classes will be a serions defriment to your exam and lab performance. Tardiness more
than 3 minutes interrupts the class and will be considered an absence. The instructor

reserves the right to fail or reduce the grade of the student if more than five absences are
recorded during the semester.

Grading

Homework & Quizzes 25%
Labs 23%
Midterm Exam 25%
Final Exam 23%

Prerequisites: SET 113 or ECT 224

Text: Erickson. Propr:
Application, Dogwood -'il.--E]lE'}T PI'ESS 2005.

In addition to reading the book, you are encouraged to check out other books from the
library or go online and get the mamals for the different types of PLC's we use at
http-Vwvivivallenbradley. com or hitp:\s«ww siemens.com 1if you need to better understand

a particular topic.

Credits and Contact Hys. (Lecture/Laboratory): 3 credits, 35 contact hours per
semester.

Students with disabilities

If any student in this class has a need for special testing arrangements, note taking, or
other accommodations please feel free to discuss this with the instctor.



