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KEENE STATE COLLEGE

COURSE SYLLABUS

Physics 260, Electronics

(for Science Majors)

Professor: J. Russell Harkay, Prof. of Physics

Office: S328, S326 Lab Prep Room (Computer)

Phone: 358-2588

Text: Dieffenderfer: Principles of Electronic Instrumentation & Technibooks & Lab Manual (Harkay and Hulton)

Objectives:
Familiarize science majors, particularly those in Physics, Industrial Chemistry, and Pre-Engineering, with basic electronic principles and techniques.


Enable graduates to perform rudimentary troubleshooting tasks involving scientific apparatus.


Familiarize students with frequently encountered electronic apparatus and measurements systems and proper measurement techniques.  Introduce digital concepts associated with measurement and control microprocessor and computer hardware.

Outcomes:
The student shall:


1.
Demonstrate a knowledge of basic dc and ac analogy concepts, including passive and active circuits and individual components.


2.
Demonstrate the ability to use instrumentation to measure, with precision dc and ac analog and digital electronic quantities, and apply electronics knowledge and principles to the measurement process.


3.
Gain familiarity with transducers frequently encountered in scientific applications.


4.
Demonstrate a working knowledge of solid state components and their applications, the concept of signal amplification, noise suppression, and the use of operational amplifiers.


5.
Demonstrate, through examination and circuit construction in the laboratory, a knowledge of digital logic components and concepts, including gates, registers, displays, counters, and truth tables.


6.
Gain experience in the area of computer interfacing; information gathering and analysis involving a/d conversion, hardware, and software.


7.
Know when to call in the repairman!

Course Policy:



A one-semester course in electronics will not transform you into an “electronics whiz.”  Rather, it is designed to provide you with a superficial introduction to analog and digital electronics with an emphasis on instrumentation amplifiers as active filter, and should provide some knowledge of how the components contribute to overall operation.  The text is designed for a one-year course; consequently, much will be omitted.  The lab is a crucial and integral part of the course.  Indeed, the lectures almost supplement the lab, rather than the usual vice-versa.  You must complete all lab work, which may be the only exposure for many topics – we are seeking hands-on experience and manipulative skills in this course to a higher degree than we are a theoretical background.  The course is directed primarily toward chemistry, pre-engineering, and physics majors, most of whom will be making electrical measurements and using electronic devices in a laboratory setting in their course of study and subsequent career.  The lowest of the four exam scores will be dropped; this includes zeroes due to absence during an examination period.  Exams (and quizzes) count 60% toward course grade, while lab counts 40%.  The laboratory grade will be based primarily upon a written laboratory notebook which details all experiments, lab attendance, and satisfactory performance of all assigned tasks.  The notebooks are to be turned in for grading at mid-term and the final week of class.



See Text Syllabus for readings and assignments.

PHYSICS 260

ELECTRONICS FOR SCIENTISTS

SYLLABUS – READING/HOMEWORK SECTION
Texts:
Diefenderfer, Principles of Electronic Instrumentation, 3rd ed.


Holton & Harkay, Lab Manuals


Digital “Bugbooks” (supplied)

Grading:
“Lab” work (hands-n exercises)
50%
(performance & notebook)


Homework Assignments

25%


Analog & Digital Exams

25%

Course Schedule/Homework Assignments

Week
Topic
Homework


1,2
Ch. 1:
Electricity, Ohm’s Law, Circuits,
Ch. 1: 1,3,5,8,12,16,18



Kirchoff’s Laws


Ch. 6-1 to 6-5:
Test Equipment and Measurement, 
Ch. 6: 9




Therenin’s Theorem

3
Ch. 2
Capacitors, Inductors
Ch. 2: 2,3,6,7,8

4,5
Ch. 3: 
AC Circuits, Reactance, Impedance,
Ch 3: 1,6,7,8,9,11,12.20



Oscilloscopes


Ch 4:
Transformers, Transmission lines
Ch.4: 2,3,12


Ch 7:
Transducers

6
Ch. 5:
Diodes, Rectifiers, Filters
Ch. 5: 3,9,13

7
Ch.8:
Transistors, Amplifiers
Ch 8: 2,3,15

8, 9
Ch 9:
OP Amps, Instrumentation,
Ch. 9: 4, 15



Amplifiers, Active Filters


Ch. 15: Noise

10-14
Ch. 11, 12:  Digital Basics, Timers, Counters
Ch.11: 2,7,10,16



Displays, Boolean Algebra, Numbering
Plus “Bugbook Questions”



Systems, Logic Circuits, Gates,



Multiplexing, Registers, Number 



Conversion, Switch Bounce, Data Storage


Ch. 14:  Analog to Digital Conversion

Labs:
Some Holton labs will be substituted for Harkay labs as announced, depending upon equipment and time available.

