EECE 100 - Electric Circuits and Electronics
Course Description:

Circuit modeling; basic solution methods for d-c and a-c circuits; analog and digital electronics including transistors, operational amplifiers, and applications.

Prerequisites:  PHYS 4  

Course Materials:

	Required:
	Giorgio Rizzoni, Principles and Applications of Electrical Engineering, 4th Edition, McGraw-Hill, 2003


Course Goals:
· Introduce basic electric quantities such as current, voltage, and power.

· Introduce linear, lumped circuit elements:  resistance, inductance, and capacitance.

· Introduce independent and dependent, ideal voltage sources, and current sources.

· Introduce basic circuit theorems: Ohm’s Law, Kirchoff’s Voltage Law, and Kirchoff’s Current Law.

· Introduce basic circuit analysis techniques: Voltage dividers, Current dividers, Mesh Currents, Node Voltages, Superposition, Thevenin’s Theorem, and Norton’s Theorem.

· Introduce the fundamental concepts of Sinusoidal, Steady-State, AC analysis including phasors and frequency domain techniques.

· Apply the above goals to analyze DC and AC circuits.

· Introduce the Natural and Step responses of first order RL and RC circuits.

· Introduce the Natural and Step responses of second order RLC circuits.

· Introduce conduction in semiconductor devices.

· Introduce the PN junction and the semiconductor diode.

· Develop circuit models and applications for diodes.

· Introduce BJT and FET transistors.

· Develop circuit models and applications for transistors.

· Introduce Operational Amplifiers.

· Develop models and applications for Op Amps.  Discuss limitations, errors, and characteristics of Op Amps.

· Introduce binary number system and Boolean algebra.

· Apply discrete gates and integrated circuits for combinational logic applications.

· Apply integrated circuits for sequential logic applications.

Course Objectives:
By the end of this course, you should....
	1.
	Be able to express the electrical characteristics of voltage sources, current sources, resistors, inductors, and capacitors.

	2.
	Be able to apply phasors to represent sinusoidal steady state signals.

	3.
	Be able to compute the impedance of resistors, capacitors, and inductors.

	4.
	Be able to compute the RMS value of an arbitrary periodic function of time.

	5.
	Be able to compute the power in both DC and AC circuits.

	6.
	Be able to express complex power and power factor in AC circuits.

	7.
	Be able to apply Ohm’s law to DC and AC circuits.

	8.
	Be able to apply Kirchoff’s circuit laws to both DC and AC circuits.

	9.
	Be able to apply standard circuit analysis techniques to both DC and AC circuits.

	10.
	Be able to solve first order RL and RC circuits.

	11.
	Be able to solve second order RLC circuits.

	12.
	Be able to apply diodes in full wave and bridge rectifier circuits.

	13.
	Be able to apply the characteristic curves of BJTs and FETs to establish a DC bias point and make a small signal AC analysis of a simple transistor amplifier.

	14.
	Be able to apply the characteristic curves of BJTs and FETs to investigate non-linear (digital) operation of a transistor.

	15.
	Be able to apply application circuits involving Op Amps.

	16.
	Be able to describe the effect of slew rate, CMRR, input offset voltage, input offset current, input bias current, and short circuit output current on Op Amp application circuits.

	17.
	Be able to apply discrete digital gates, minimization techniques, and integrated circuits (multiplexers, memories, and decoders) to combinational digital applications.

	18.
	Be able to apply integrated circuits (flip-flops, counters, registers, timers) to sequential digital applications.


	Course Topics:
	In the Rizzoni Text

	Introduction to Electrical Engineering.  System of Units.
	Chapter 1

	Definition of current, voltage, and power.
	Chapter 2

	Basic circuit concepts and tools such as sources, circuit elements, short circuit, open circuit, nodes, ground, Ohm’s Law, and series/parallel combinations.
	Chapter 2

	DC circuit analysis techniques including the methods of mesh currents, node voltages, source transformations, Thevenin and Norton equivalents, superposition, and maximum power transfer.
	Chapter 3

	AC circuit analysis using phasors and frequency domain techniques.
	Chapter 4

	Real, reactive, and complex power in AC circuits.  Power factor.
	Chapter 7

	Transient analysis for first order circuits.
	Chapter 5

	Transient analysis for second order circuits.
	Chapter 5

	Semiconductors and diodes.
	Chapter 8

	Transistor Fundamentals.
	Chapter 9

	Transistor Amplifiers and Switches.
	Chapter 10

	Operational Amplifiers.
	Chapter 12

	Digital Logic Circuits.
	Chapter 13

	Digital Systems including registers, counters, and flip-flops.
	Chapter 14


	Class Schedule:
	Four credit course, meeting the equivalent of four 50-minute class periods per week.


Contribution to Professional Component:  Engineering Science 100%
Contribution to Program Objectives:  partial fulfillment of Criterion 3 objectives A, E, G, K

Course Coordinator:  Francis X. Jacoby

Last modified:  April 3, 2006
(Note: this course will be dropped from the curriculum effective with the 2007-2008 academic year. )
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ABET Objectives,

Assessment Instruments, and

Assessment Criteria

	(A)
	An ability to apply knowledge of mathematics, science, and engineering 
Demonstrated competence in prerequisite course work when applied to EECE 100.  From PHYS 004 - Understanding of energy, work, power, charge, electric fields, and magnetic fields.  From MATH 080/083 - Understanding basic analytic geometry and calculus including sketching curves, finding derivatives, evaluating integrals, and solving differential equations.
Tests and homework will demonstrate competence.  Minimum competence is defined to be an 70% average on all tests and homework assigned during the semester.



	(E)
	An ability to identify, formulate, and solve engineering problems

Students are required to solve design problems from the Rizzoni text.  These design problems are “circuits problems” that may include several possible solution methods.   Students may be required to discuss possible ways to fulfill the design specifications and give reasons why they have made their choice in implementing the design. 

Minimum competence is defined to be an 70% average on all design problems assigned during the semester.


	(G)
	An ability to communicate effectively

All written homework is given a specific due date.  Students are required to complete all work in a neat, readable manner according to the instructions given in the syllabus.

Minimum competence is defined to be an 70% average on all written assignments during the semester.



	(K)
	An ability to use the techniques, skills and modern engineering tools necessary for engineering practice
Many of the assigned problems require the use of calculators and algorithms for manipulating complex numbers, solving a set of simultaneous equations, and solving differential equations.

Minimum competence is defined to be an 70% average on all problems assigned during the semester.




Evaluation of Objective Attainment - Continuing Course Review

At the end of each semester, instructors of this course will submit a short written report to the Course Coordinator for EECE 100 which

	a)
	discusses their perceptions of student knowledge and ability to apply the listed prerequisites, and

	     b)
	provides qualitative and quantitative information which discusses the attainment of objectives listed above for EECE 100.


The course coordinator will review these reports with the instructors and in consultation with the instructors recommend modification and/or enhancements to the objectives and criteria as needed.  The recommendations will be forwarded to the EECE Undergraduate Committee for approval.

