ESSEX COUNTY COLLEGE
Engineering Technologies and Computer Sciences Division
ELC 224 – Linear Circuit Analysis
Course Outline
Course Number & Name:  ELC 224 Linear Circuit Analysis
Credit Hours:  3.0
Contact Hours:  4.5
Lecture:  2.0

Lab:  2.5
Other:  N/A
Prerequisites:  Grade of “C” or better in ELC 221
Co-requisites:  None



Concurrent Courses:  None
Course Outline Revision Date:  Fall 2010
Course Description: This course introduces the basic theory and mathematical tools for analyzing Linear Electronic Systems. Areas covered include feedback concepts, frequency-response, transfer functions, and Bode diagrams. Laboratory experiments are performed to support the theory.
Course Goals: Upon successful completion of this course, students should be able to do the following:

1. analyze passive electric circuits to predict their behavior;
2. identify, analyze, and solve technical problems in linear systems; and
3. Use state-of-the-art technology to solve problems in linear systems.
Measurable Course Performance Objectives (MPOs): Upon successful completion of this course, students should specifically be able to do the following:
1. Analyze passive electric circuits to predict their behavior:
1.1 use mesh analysis to calculate the voltages and currents in a circuit with two or more voltage sources;
1.2 use nodal analysis to calculate the voltages and currents in a circuit with two or more current sources;
1.3 calculate and graph the transient response (to a source discontinuity) of a linear system containing capacitive or inductive elements;
1.4 calculate the upper and lower critical frequencies for single reactive element passive linear circuits;
1.5 calculate the cutoff frequencies for electronic amplifiers using either bipolar or field effect transistors; and
1.6 calculate the gain and frequency response of operational amplifiers with negative feedback
Measurable Course Performance Objectives (MPOs) (continued):
2. Identify, analyze, and solve technical problems in linear systems:
2.1 plot frequency response curves for amplitude and phase using either linear or logarithmic scales;
2.2 plot Bode diagrams for compound linear systems;
2.3 apply stability criteria to linear systems; and
2.4 analyze simple operational amplifier circuits
3. Use state-of-the-art technology to solve problems in linear systems:
3.1 use the rref function of a graphing calculator to find the solution of a system of linear equations with 3 or more unknowns; and
3.2 use Multisim or PSpice to measure the voltages and currents in a linear system
Methods of Instruction: Instruction will consist of a combination of lectures, class discussions, classroom demonstrations, laboratory experiments, board work, group work and individual study.
Outcomes Assessment: Quiz, test, and exam questions are blueprinted to course objectives. Checklist rubrics are used to evaluate the laboratory reports for the presence of course objectives.  Data is collected and analyzed to determine the level of student performance on these assessment instruments in regards to meeting course objectives. The results of this data analysis are used to guide necessary pedagogical and/or curricular revisions. 
Course Requirements: 
All students are required to:

1.
Maintain regular attendance and participate in classroom discussions.

2.
Complete homework assignments and lab reports on time.

3.
Sit for all quizzes, tests, and exams as scheduled.

4.
Read all assigned textbook pages.

Methods of Evaluation:
 Final course grades will be computed as follows:












        % of 

Grading Components
          final course grade

 
· Homework, quizzes, class participation, and attendance


     25 – 30% 

A perusal of homework problems and quizzes and an analysis of class discussion will indicate the extent to which students master course objectives. 

· 6 or more Laboratory Reports


     20 – 25%


Students will be expected to show that they have read assigned lab manual sections, can follow written procedures, measure and record data, perform calculations and write reports including all specified components.  Lab reports will provide evidence of the extent of student mastery of course objectives.

Methods of Evaluation (continued):










        % of 

Grading Components
          final course grade

 
· Midterm Exam


    20 – 25%

The midterm exam will show evidence of the extent to which students meet course objectives, including but not limited to identifying and applying concepts, analyzing and solving problems, estimating and interpreting results and stating appropriate conclusions using correct terminology, based on course material covered during the first half of the semester.

· Final Exam (comprehensive)


    25 – 30%
The same objectives apply as with the Midterm Exam, but it is anticipated that students will provide increased evidence of synthesizing a combination of concepts covered throughout the semester.

Note: The instructor will provide specific weights, which lie in the above-given ranges, for each of the grading components at the beginning of the semester.
Academic Integrity: Dishonesty disrupts the search for truth that is inherent in the learning process and so devalues the purpose and the mission of the College.  Academic dishonesty includes, but is not limited to, the following:

· plagiarism – the failure to acknowledge another writer’s words or ideas or to give proper credit to sources of information;

· cheating – knowingly obtaining or giving unauthorized information on any test/exam or any other academic assignment;

· interference – any interruption of the academic process that prevents others from the proper engagement in learning or teaching; and

· fraud – any act or instance of willful deceit or trickery.

Violations of academic integrity will be dealt with by imposing appropriate sanctions.  Sanctions for acts of academic dishonesty could include the resubmission of an assignment, failure of the test/exam, failure in the course, probation, suspension from the College, and even expulsion from the College.

Student Code of Conduct: All students are expected to conduct themselves as responsible and considerate adults who respect the rights of others.  Disruptive behavior will not be tolerated.  All students are also expected to attend and be on time for all class meetings.  No cell phones or similar electronic devices are permitted in class.  Please refer to the Essex County College student handbook, Lifeline, for more specific information about the College’s Code of Conduct and attendance requirements.

Course Content Outline: based on the texts Introductory Circuit Analysis, 12th edition, by Boylestad; published by Prentice Hall, 2010; and Electronic Principles, 7th edition, by Malvino and Bates; published by McGraw Hill, 2007; and the laboratory manual to accompany Introductory Circuit Analysis, 11th edition, by Boylestad and Kousourou; published by Prentice Hall, 2006; ISBN #: 0132196158; and the experiments manual to accompany Electronic Principles, 7th edition, by Malvino and Bates; published by McGraw Hill, 2007.
Week
Content/Topics
1 Source Conversions, Branch-Current Analysis (Chapter B8)

2 Mesh Analysis, Nodal Analysis, Y-Δ Conversions (Chapter B8)
Lab 1: Methods of Analysis (Boylestad  dc13) 
3 Electric Field, Capacitance, Capacitors, R-C Transients, Capacitors in Series and in Parallel, Energy Stored by a Capacitor (Chapter B10)
Lab 2: Capacitors (Boylestad dc14)
4 Magnetic Field, Inductance, Inductors, R-L Transients, Inductors in Series and in Parallel, Energy Stored by an Inductor (Chapter B11)

5 Decibels, Low-Pass Filters, High-Pass Filters, Pass-Band Filters, Band-Reject Filters (Chapter B21)
Lab 3: Passive Filters (Boylestad ac14)
6 Bode Plots, Bode Response, Low-Pass Filter with Limited Attenuation         (Chapter B21)
7 Pulse Repetition Rate, Duty Cycle, R-C Response to Square-Wave Inputs           (Chapter B24)

8 Review and Midterm Exam
9 Decibel Power Gain, Decibel Voltage Gain, Impedance Matching, Miller Effect, Risetime-Bandwidth Relationship, Frequency Analysis of Amplifier Circuits (Chapter M16)
Lab 4: Frequency Effects (Malvino exp. 37)
10 DC/AC Analysis of Differential Amplifiers, Input Characteristics of Op Amp, Common-Mode Gain, Integrated Circuits (Chapter M17)
11 741 Op Amp, Common-Mode Rejection Ratio (CMRR), Slew Rate, Power Bandwidth, Open-Loop Voltage Gain, Power Supply Rejection Ratio (PSRR) (Chapter M18) 
Lab 5: The Operational Amplifiers (Malvino exp. 42) 
Week
Content/Topics

12 Table of Op Amps, Bias and Offsets, Open-Loop Bandwidth, Input Impedance (Chapter M18)
13 Negative Feedback, Loop Gain, Closed-Loop Voltage Gain, Gain Stability, Closed-Loop Input Impedance, Closed-Loop Output Impedance, Gain-bandwidth Product (Chapter M19)
Lab 6: Negative Feedback (Malvino exp. 46)
14 Inverting Amplifier, Non-Inverting Amplifier, Summing Amplifier (Chapter M20)

15 Final Exam
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