AENG 510 Vehicle Electronics I

Fall Term, University of Michigan-Dearborn
Course Overview: This course discusses the principles of electrical engineering and applications of electrical and electronic systems in automobiles. It is designed for non-EE majors.  Some automotive E/E applications are used for case study. 

General Information: Lecture: Wednesday 6:10-9:00 PM

Instructor: Professor Chris Mi, chrismi@umich.edu, Tel: 313-583-6434, Fax: 313-583-6336
Office: 226 ELB, Office hours: Tuesday 1:00-3:00pm, & Wednesday 4:00-6:00 PM
http://vlt.engin.umd.umich.edu/dashboard/ course number: AENG510, Enrollment key: 1234
You are REQUIRED to visit the web site every week and Check the website before you call or email for questions. Note HW/exam solutions and handouts will be posted at the course website.
Textbook: 
Principles and Applications of Electrical Engineering, A. Hambley, Third edition, 


Prentice Hall, 2002 
Reference books:
1. Understanding Automotive Electronics, 5th Edition, W. B. Ribbens, SAE, 1998.


2. Auto Electricity and Electronics, Technology, J. Duffy, the Goodheart-Willcox 


   Company, 1998.

Grading:

40% - assignments
30% - midterm, Wed. October 26, 2004
30% - final exam, Wed. December 14, 2004
Grades are assigned approximately as follows: A (90-100), B (80-89), C (70-79), D (60-69), and E (0-59).

Course Outline

	Week
	Chapter(s)
	Principles
	Automotive case studies and examples

	1
	1
	Introduction: current, voltages, power, energy, KCL, KVL, and basic circuit concepts
	Overview of automotive electrical and electronic applications, automotive wiring and power supply, 14V vs. 42V systems

	2
	2 & 3 
	Resistor Circuits, Inductor, and Capacitor Circuits: series and parallel connections, voltage and current dividers, circuit analysis
	Automotive lighting circuits, inductive loads (motors and solenoids), automotive EMC  transients

	3
	4
	Transient Circuit Analysis: RC and RL circuits. Matlab/Simulink simulation of circuit transients
	Automotive inductive and capacitive discharge ignition circuits

	4
	5 & 6
	Steady-State Sinusoidal Analysis and Frequency response: sinusoidal currents and voltages, complex impedance, AC analysis, filters, resonance and  PSpice simulation of circuits
	Telematics, radio/car phone, GPS, sensors,  and digital filtering

	5
	10
	Diodes: basic device physics, terminal characteristics, and analysis
	Rectifier and Zener diodes in automotive E/E systems

	6
	14
	Basic Amplifier Concepts and Operational Amplifiers
	Analog circuits in automotive E/E systems

	7
	12 & 13
	MOSFETs and Bipolar Junction Transistors (BJT)
	Semiconductor devices and silicon integrated circuits in automobiles

	8
	15
	Electromechanics: Magnetic circuits and transformers
	Solenoids, actuators, and step motors

	9
	16 & 17
	DC machines and AC machines
	motors in EVs and HEVs

	10
	
	Analysis, simulation and design of ignition circuit

	11
	
	Alternators, starters, rectifier circuits, and dc-dc converters

	12
	
	EV, HEV and fuel cell vehicles, electric drive train design


