Stanford University
Spring 2001
ENGINEERING 40: INTRODUCTORY ELECTRONICS

http://eeclass.stanford.edu/e40/
MWF 11:00-12:15 + 3-hrs. laboratory each week

Engineering 40 is a first course in electronics for all engineering students.  As such, it is in​tended to provide a broader, less thorough treatment than might be covered in a typical first course for just electrical engineers.  On the other hand, more topics are covered to give a greater sense of the breadth, capabilities, and usefulness of electrical engineering in everyday life. 

We begin by introducing some elementary dc circuit analysis and basic measuring devices.  Next, we introduce ac circuits, including phasors and impedance, resonance, filters, and tuned circuits.  Then, the p-n junction is introduced and a brief description of how diodes and transistors work is presented.  Finally, we present the operational amplifier and use it to introduce such subjects as digital-to-analog and analog-to-digital converters.

In the second half of the course we move to digital circuits, beginning with simple gates and Boolean algebra, and carry it through registers, counters, memory, and finally a simple microprocessor.

Hands-on experience with many of the concepts and circuits that are discussed in lecture will be obtained in the three-hour laboratory sessions each week.

INSTRUCTOR:
B. T. (Pierre) Khuri-Yakub



E. L. Ginzton Laboratory, Room 11



Phone:  723-0718



E-mail:  khuri-yakub@Stanford.edu



Office Hours: MWF 1:30-3:00

TEACHING ASSISTANTS: 

The Head T. A. is Laura J. Cook (ljcook@leland.stanford.edu).  Other TA's and office hours will be announced.  Evening review sessions to be run by TAs will be announced.  Tau Beta Pi will also have tutoring hours that will be announced later.
TEXTBOOK AND MATERIALS:
E-40 Course Reader and Laboratory Handouts by B. T. Khuri-Yakub

REFERENCE BOOKS:

Smith, R. J., Electronics, Circuits & Devices, 4th Edition Wiley,1984.  (On reserve in Terman library)

Del Toro, V., Electrical Engineering Fundamentals (Prentice Hall, 1986).

Schwarz, S. E., & W. G. Oldham, Electrical Engineering, An Introduction (Holt-Rinehart, 1984).

Schaum Outline on Basic Electrical Engineering (Bookstore)

PREREQUISITES:
A first-course in the physics of electricity (Physics 23 or equivalent), as well as freshman calculus, are expected (but not required).
COURSE REQUIREMENTS:

There will be approximately one homework assignment per week, typically handed out on Wednesdays and due before 4:30 the following Wednesday in the wooden box outside Packard 103.  Homework turned in beyond its deadline will lose 50% credit.  You will be allowed one late homework for the quarter without loss of credit.
There will be two midterm exams, tentatively scheduled for Apr. 27 and May 25 in CubAud.  Exams are open book, open notes, and will take the entire period.

You will participate in one three-hour laboratory session per week, meeting in Packard 130.  Lab handouts are collected in a package at the end of the E-40 lecture notes.  For each experiment, you must complete the assigned Pre-Lab Exercises in a notebook that will contain all your reports, BEFORE your lab session.  Lab write-ups on each experiment are to be completed in those same blue books during your time in the laboratory.

Fill out the accompanying "Lab Time Preference" sheet and submit it at the end of the second class so that lab times can be assigned by Friday, April 6, 2001.

The Final Exam is 3 hours, open book and open notes, and will cover the entire course.  It will be held on Tuesday, June 12th from 8:30 am to 11:30 am in CubAud.
GRADING:
Homework

15%


Midterm Exams
30%  (15% each)


Laboratory

25%


Final Exam

30%


*P/NC option not offered.

E-40 BOXES:


Homework and exams will be returned by the T.A.s to students in their groups during lab sessions.  Extra copies of course handouts will be available on the shelves in case you missed them when handed out in class.

Discussion section in FRENCH:

A French discussion session for E40 will be organized under the guidance of the French department.  Two credit units will be given to students who will join this discussion group.  A TA will be appointed by the French department to lead the discussion group.

TENTATIVE SCHEDULE OF LECTURE TOPICS, BACKGROUND READING, AND LABS

Apr. 4-6
R, L, C circuit elements, simple dc circuits, voltage dividers, moving coil instruments.


E40 Notes: Units 1 and 2.


Lab: None.

Apr. 9-13
Thevenin and Norton Theorems, cathode-ray oscilloscope, low pass filter. 


E40 Notes: Units 3 and 4.


Lab: None.

Apr. 16-20
A.C. circuits: phasors, frequency response, tuned circuits, impedance concept.


E40 Notes: Units 5, and 6.


Lab 1: Resistance, current, and voltage measurements.

Apr. 23-27
Bandwidth, filters, resonance, rms value, MT1.

E40 Notes: Units 6, 7.


Lab 2: Cathode-ray oscilloscope.

Apr. 30-May 4
Operational amplifiers: voltage followers, frequency response.


E40 Notes: Unit 8


Lab. 3: Analog filters.

May 7-11
Combinational logic, diode gates, Boolean lgebra, Karnaugh maps, multiplexers.
E40 Notes: Units 9, 10.


Lab. 4: Waveshaping and resonance.

May 14-18
Sequential logic: flip-flops, counters.


E40 Notes: Unit 11.


Lab. 5: Operational amplifiers.

May 21-25
Computer memory; arithmetic logic unit, microprocessors, 8086 P,MT2.

E40 Notes: Units 12, 13.


Lab 6: Combinational logic.

May 30-June 1
Diodes, Solid State Physics, IC manufacturing.


E40 Notes: Units 14, 15.


Lab 7: Sequential logic:  flip-flops, registers, counters.

June 4-6
Transistor Amplifiers, Review.


E40 Notes: Unit 16.


Lab 8 (Optional): ALU and 8086 microprocessor.

FINAL EXAM: Monday, June 12, 8:30 - 11:30 AM, CubAud.
