Columbus State Community College  

      Department 
	 	      Technology 
 
COURSE NUMBER:	 EET-1135  	 	 	 	 	 	 
 
COURSE TITLE:  Electronic Switching and Amplifier Systems
 
INSTRUCTOR:  (as assigned)	 	 	 CONTACT: (as assigned) 
 
CREDITS:  3      CLASS 	HOURS PER WEEK:   8	    	PREREQUISITES:  ENGL 1125
 
DESCRIPTION OF COURSE 
This course introduces the basic concepts of operational amplifiers and practical applications of electronic switching systems including AC-to-DC rectification, DC-to-DC voltage conversion; ACto-AC conversion and DC-to-AC inversion.
 
COURSE STUDENT LEARNING OUTCOMES  
· Identify the basic characteristics of semiconductor devices
· Analyze and troubleshoot rectifiers, power supplies, discrete amplifiers, power amplifiers and operational amplifier circuits
· Describe the operation of small signal voltage amplification at both low and high frequencies with emphasis on circuit analysis techniques.
· Describe the concepts of negative and positive feedback with emphasis on circuit analysis techniques.
· Describe integrated circuit (IC) differential and operational amplifiers with emphasis on circuit analysis techniques
· Describe IC voltage regulation, with emphasis on circuit analysis techniques
· Explain the fundamental concepts of AC to-DC conversion, DC-to-DC conversion, DC-toAC inversion, and AC-to-AC conversion circuits.
· Demonstrate the ability to safely and effectively use basic electronic test equipment

PROGRAM OUTCOMES 
The Electronic Engineering Technology A.A.S. degree program provides students with the instruction and hands-on training to support the design, installation, testing, operation, troubleshooting, maintenance, and repair of analog and digital electronics and embedded programmable microcontroller systems. In a laboratory setting, students will learn to use common electronic test bench equipment such as oscilloscopes, digital multi-meters, function generators, and power supplies. The Electronic Engineering Technology program is accredited by the Engineering Technology Commission of ABET, https://www.abet.org. 

EET 1135: Electronic Switching and Amplifier Systems addressing the following outcomes in accordance with ABET requirements:
· Possess workplace associate traits to include motivation to problem solve through to task completion, workplace initiative and professional passion for workplace safety and functionality.
· Demonstrate the ability to perform research, problem identification and task completion in a team/group setting.
· The ability to incorporate workplace empathy and self-awareness in serving a multi-dimensional workplace environment and a culturally diverse associate and customer base. 
· The ability to demonstrate technical competence in the repair and maintenance of electrical and electronic equipment.
· Possess the ability to integrate new plant equipment and technology in support of continuous process improvements.

OUTCOMES BASED ASSESSMENT OF STUDENT LEARNING 
For this course, students are expected to demonstrate the skills associated with the Institutional Learning Goals (ILG) identified below:
1) Critical Thinking
5) Technological Competence
In class students are assessed on their achievement of these outcomes. Names will not be used when reporting results. Outcomes-based assessment is used to improve instructional planning and design and the quality of student learning throughout the college.

COURSE MATERIALS REQUIRED 
 Students must have the required textbook and a scientific calculator.

TEXTBOOK(S), MANUALS, REFERENCES, AND OTHER READINGS 
 Electronics Fundamentals; Circuits, Devices, and Applications by Floyd and Buchla, 8th ed. 
ISBN 978-0-13-507295-0 (the same text is also used with EET 1125 and EET 1135).

GENERAL INSTRUCTIONAL METHODS 
Two hours of lecture/discussion per day, supported with two hours of hands-on laboratory experiments per day.

STANDARDS AND METHODS FOR EVALUATION 
Course evaluation will be based on performance on written exams, practical exams, and class and lab participation. 

Written exams will be timed, closed book, and objective in nature.  A formulae page will be provided. 

Practical exams will be timed, closed book, and objective in nature.  All equipment and materials necessary to complete the exam will be provided prior to commencing the exam. 

Electronic devices may not be used during exams to contact another person or to refer to any web sites, search engines, references, saved notes, or other personally stored material. 

If the student is absent the day of an exam, the student will receive a score of 0 for the exam and a score of 0 for the practical exam.

	Category
	Possible Points

	Always follows lab safety procedures
	10

	Always uses bench top electronic test equipment correctly and appropriately
	10

	Always follows the lab instruction steps and completes them in order
	10

	Always completes work with lab partner in a professional, cooperative manner
	10

	Always brings breadboard, wire kit and safety glasses to lab
	10

	Leaves behind a neat and orderly workstation
	10

	Reports immediately if test equipment is unsafe or inoperable
	10

	Uses the PC appropriately and never during lecture time
	10

	Uses cell phone only on breaks or outside the room
	10

	Respects the facilities and returns items to their designated storage location.
	10

	TOTAL
	100




[bookmark: _Hlk521851254][bookmark: _Hlk174693465]Assessments are weighted by percentage.  Total “score” is irrelevant. Blackboard GradeCenter is configured to calculate the weighted average.  There is no extra credit.

	Assessment
	Weighting

	Midterm Exam
	35%

	Final Exam
	35%

	Midterm Practical Exam
	10%

	Final Practical Exam
	10%

	Participation 
	10%

	TOTAL
	100%




GRADING SCALE 
  
	Percentile Score
	Grade

	90% < 100%
	A

	80% <  90%
	B

	70% <  80%
	C

	60% <  70%
	D

	<  60%
	E



SPECIAL COURSE REQUIREMENTS 
To attain success, students must be physically capable of visual acuity, chromatic vision and manual dexterity.

ATTENDANCE POLICY 
Students are expected to attend all scheduled classes.  It is the student’s responsibility to notify the instructor in advance of an anticipated absence or as soon as practicable for an unanticipated absence.  Regardless of the reason for the absence, it is always the student’s responsibility to obtain missed course materials and complete any missed coursework.  If a student decides to stop attending a class, it is important to officially withdraw from the class by completing a Registration Add/Drop Form within the deadline dates specified by the academic calendar.  If withdrawal procedures are not completed, a failing grade (E) will be issued for the class.

COLLEGE SYLLABUS STATEMENTS 
Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at  www.cscc.edu/syllabus or on the College website Quick Links “ Syllabus Statements”. 
 
WEATHER RELATED DEPARTMENT SPECIFIC POLICY  
If not covered by College Policy, relative to clinical, practicum, of other missed time due to weather related college closings. 
 



UNITS OF INSTRUCTION 
The following is a tentative schedule and is subject to change/modification as the term dictates. Students will be informed of changes to the schedule as they occur. 

	 
	UNIT OF 
INSTRUCTION 
	LEARNING 
OBJECTIVES/GOALS 
	ASSESSMENT METHODS 
	ASSIGNMENTS 

	Day
1 
 
	Semiconductors, Diodes 
	Describe the basic atomic structure of conductors, semiconductors, and insulators and how well each conduct or does not conduct current 
Describe the atomic structure of intrinsic, n-type, and p-type semiconductor materials 
Describe the characteristics of a diode 
Describe the basic diode bias techniques 
Describe the basic operation of the zener diode, the light-emitting diode (LED), and photosensitive diode and list applications of each. 
	Daily Participation 
	Reading prior to Session 1: Section 2-1; Section 16-1 to 16-3; 
Assignment following Session 1 
Chapter 2 Self-Test #1 to 4 (p. 66) 
Chapter 16 Self-Test #1 to 11 (p. 771) 
Chapter 16 Basic Problems:  # 1 – 4; 7; 10; 12 – 13; 16; (beginning on p. 772) 
Reading prior to Session 2: Section 2-1; Section 16-4;  

	Day
2 
 
	Rectifier Switching 
Systems 
	Analyze the operation of an unfiltered half-wave and full-wave rectifiers 
	 Daily Participation
	Assignment following Session 2 
Chapter 16 Self-Test #12 to 20 (p. 771) 
Chapter 16 Basic Problems: # 20 to 28; (beginning p. 774) 
Reading prior to Session 3: Section 16-5; 

	Day
3 
 
	Rectifier Filters and 
Voltage Regulators
	Analyze the operation of a filtered half-wave rectifier and filtered full-wave rectifier 
Describe the operation of basic series and shunt voltage regulators 
Identify components of an Intelligent Battery Charging System given a schematic diagram 
	 Daily Participation
	Assignment following Session 3 
Chapter 16 Self-Test #21 (p. 772) 
Chapter 16 Basic Problems: # 29 to 32; (beginning p. 775) 
Reading prior to Session 4: Boost Converter and Buck Converter (on-line) 

	Day 
4 
 
	DC to DC Converters
	Describe how DC voltages can be converted to other DC voltages 
Discuss the purpose of power supplies 
Analyze circuits containing Pulse Width Modulation and necessary firing circuits 
	 Daily Participation
	Assignment following Session 4 
“Assignment 9” 
Reading prior to Session 5:   Section 17-4; 

	Day
5 
 
	DC to AC Inversion
	Analyze a transistor switching circuit 
Describe how DC is inverted to AC 
Discuss the purpose and operation of  Uninterruptible Power Supplies
	 Daily Participation
	Assignment following Session 5 
“Assignment 11” 
Reading prior to Session 6: Section 21-6

	Day
6 
 
	AC Power Control
	Describe how power to a load is controlled by a thyristor, SCR, or triac
	 Daily Participation
	Assignment following Session 6 
Ch 21 Basic Problems:  #14, 15; (beginning p. 1008)

	Day
7 
 
	Midterm Review
	
	
	

	Day  
8 
 
	Midterm Exams
	Written Exam and Practical Exam
	Testing
	Assignment following Midterm 
Reading prior to Session 7: Section 17-1

	Day 
9 

	Bipolar Junction 
Transistors 
Midterm Exam Solutions
	Describe the basic structure and DC operation of bipolar junction transistors (BJT).
	 
	Assignment following Session 7 
Chapter 17 Self-Test: #1 to 6 (beginning p. 834) 
Chapter 17 Basic Problems: #1 to 10; (beginning p. 835) 
Reading prior to Session 8: Section 17-2 to 17-3;

	Day
10 

	Class A BJT Amplifiers
	Explain the operation of a BJT class A amplifier
	 Daily Participation
	Assignment following Session 8 
Chapter 17 Self-Test: #16; 17; 19; 20 (beginning p. 835) 
Chapter 17 Basic Problems:  #12; 13; 16; 17; (beginning p. 837) 
Reading prior to Session 9: Section 17-5 to 17-6.

	Day 
11 

	Field Effect Transistor 
Amplifiers
Berlin Lab Manual – Experiment 20 
	Describe the basic structure and operation of Junction Field-Effect Transistors (JFETs) and Metal-Oxide Semiconductor Field-Effect Transistor (MOSFETs).
Analyze two types of JFET amplifier configurations
	 Daily Participation
	Assignment following Session 9 
Chapter 17 Self-Test: #9; 10; 11 (beginning p. 835) 
Chapter 17 Basic Problems:  #29; 33; 34; 37; (beginning p. 839)
Reading prior to Session 10 Section 18-1 to 18-2; 19-1;

	Day 
12 

	Operational Amplifiers
	Discuss the basic op-amp 
Explain the basic operation of a differential amplifier 
Discuss several op-amp parameters 
Explain the basic operation of a comparator op-amp circuit
	 Daily Participation
	Assignment following Session 10 
Chapter 18 Self-Test: #1 to 3; (beginning p. 877) 
Chapter 18 Basic Problems:  #1; (beginning p. 877) 
Chapter 19 Self-Test #1 to 3; (beginning p. 924) 
Chapter 19 Basic Problems:  #1 to 3; (beginning p. 925) 
Reading prior to Session 11 Section 18-4 to 18-5; Section 19-2;.

	Day
13 

	Basic Op-Amp Circuits
	Explain negative feedback in op-amp circuits 
Analyze op-amp configurations 
Analyze summing amplifiers, averaging amplifiers, and scaling amplifiers 
Troubleshoot op-amp circuits 
	 Daily Participation
	Assignment following Session 11 
Chapter 18 Basic Problems: #11 to 22; (beginning p. 879) 
Chapter 19 Basic Problems: #4 to 8; (beginning p. 926) 
Reading prior to Session 12:  Section 17-7; 19-4; 19-5

	Day
14 

	Oscillators and Active 
Filters

	Discuss the theory and analyze the operation of several types of oscillators 
Demonstrate the use of active low pass, active high pass, active band pass and active band stop filters. 
Discuss the operation of several types of op-amp oscillators
	 Daily Participation
	Assignment following Session 12 
Chapter 17 Basic Problems:  #41, 43  Note: the Common Emitter Amplifier has a 180˚ phase shift from input to output; (beginning p. 841) 
Chapter 19 Self-Test #4 to 6; (beginning p. 925) 
Chapter 19 Basic Problems:  #11; 12;  16 to 20, (beginning p. 927)

	Day
15 
 
	Final Review
	
	 
	Review

	Day 16 
 
	Finals Day
	Written Exam and Practical Exam
	 Testing
	Final Exam and Practical Exam
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