PHYS 309
Electronics
Fall 2009

Syllabus


John Ross Buschert 

Office:
SCI 014   
Phone 7301

Home:
216 Gra-Roy 
Phone 533-7824

Grade weighting scheme:  
   Worksheets 

~5%

   Labs


~15%  
   Tests 


~40%  
   Project & Final
~40% 


Req. Text:  Practical Electronics for Inventors

McGraw-Hill 2000

By Paul Scherz

Req. Text: C Programming for the Absolute Beginner

Course Technology 2009

By Michael Vine

Opt. Text:  The Art of Electronics  2nd Ed.  Cambridge 1989

By Horowitz and Hill (~$60 )
Opt. Text: Student Manual for Above text

By Hayes and Horowitz (~$40)

From the catalog:

PHYS 304 Electronics 4 
Introduction to analog and digital electronics and robotics. The focus is on design and construction of practical circuitry which can be used to build useful devices. After the analog and digital groundwork is laid, students learn to program microcontrollers to interface with a variety of sensors and outputs on mobile robotic platforms. Weekly laboratories culminate in individual projects presented in the biannual electronics show. Lectures and laboratory.  
Goshen College wants to help all students be as academically successful as possible.  If you have a disability and require accommodations, please contact the instructor or the Director of the Academic Support Center, Lois Martin, early in the semester so that your learning needs may be appropriately met.  In order to receive accommodations, documentation concerning your disability must be on file with the Academic Support Center, KU004, x7576, lmartin@goshen.edu.   All information will be held in the strictest confidence.  The Academic Support Center offers tutoring and writing assistance for all students.  For further information please see www.goshen.edu/studentlife/asc.php. 

	Monday


	Read for

This week
	Wednesday
	Thursday Lab
	Friday

	
	PS

1, 2.1-2.9, 3.5, 14.2.3, 14.3, 14.4

HH

1.01-1.11

SM 

Class 1
	Outline

Ohm and Kirchhoff review

Dividers

PreLab: ###

WS Ohm’s Law
	Instruments

Resistor Code??

Breadboard intro

Simple Voltage Divider, Meters

Volume Control

Scope, Function Generator. 

Feed scope and figure out amp & freq from scope.

Loading Function Generator

Dual Scope Display

Half wave rectifier
	Review lab

WS Ohm’s Law Due

Dividers and Thevenin intro

Ground



	Dividers

Loading

Thevenin

Input and output impedance

WS Thevenin

WS Diodes
	PS

2.10, 4.1, 4.2, 5.3

HH

1.25-1.30

SM 

Class 1,3
	WS Thevenin Due 

Dynamic resistance

Diode intro

Zener intro

Prelab:  Predict parts 1 and 5 of the lab
	Diodes

Simple DC diode circuits

I-V curve for a zener diode

Diode leakage, meter limits

Diode clipping of signals

LED’s
	WS Diodes Due

	Intro to Capacitors

RC Circuits in

Time Domain

WS RC Circuits
	PS

2.11-2.31, 3.6, 3.7, 8.1-8.4

HH

1.12-1.24

SM

Class 2


	RC Circuits in

Frequency Domain

Prelab: Design power supply


	Capacitors

LP Time domain on scope

LP Freq domain

HP Time

HP limiting behavior

Filtering to select a signal

Filtering rectified AC

Power Supplies
	WS RC Circuits Due

Negative Feedback

Intro to Op Amps

Golden Rules



	More Op-Amps

WS Op Amps 


	PS

7.1-7.10

HH

4.01-4.22

SM

Class 8,9
	Prelab: Noninverting Amp

(Celebrate Service Day)


	Op-amps

No feedback

Inverting amp

Non-inverting amp

Diode clamps

Current source

Cute phototransistor trick

Feedback around diode backlash


	WS Op Amps Due



	WS Oscillators
	PS

7.12-7.17, 11

HH

4.23-4.24, 5.12-5.15

SM

Class 10
	Prelab: 555 Oscillator


	Oscillators

Relaxation oscillator

Window

555

Servomotor Driver


	WS Oscillators Due

	Test 1 

Analog

WS Logic Gates
	PS

12.1-12.5

HH

8.01-8.15

SM

Class 13
	Prelab: 


	Digital Basics  Combinational Logic

Gates

Flip-flops

Counters into LED digits

One shot?

???

Solder a KIT
	WS Logic Gates Due

Discuss projects



	Project Idea Due
C Intro
	
	C and PCW

Prelab: 


	Microcontrollers 1

Simple Lightswitch

Speech Circuit

Light Sensor to Servomotor


	


	---- Fall Recess ------
	
	---- Fall Recess -------


	Micro-Controllers 2

Robots


	

	
	
	Sensor inputs

Speech Chip

Servomotors
	Micro-Controllers 3

Steppers??
	

	Project Schematic Due

Project Mechanics Complete


	
	Serial In & Out

LCD Display

Motor Driving
	Microcontrollers 4


	

	Test 2

Microcontroller


	
	A/D conversion

Methods & Problems
	PROJECTS


	

	
	
	
	PROJECTS


	

	
	
	
	--- Thanksgiving ----


	--- Recess ----



	
	
	
	PROJECTS


	

	SHOW (2-4pm)


	
	
	Final Exam Due
	


WS = Worksheet

PS = Paul Sherz  “Practical Electronics for Inventors”.

HH = Horowitz & Hill  “The Art of Electronics”.   

SM=”Student Manual for The Art of Electronics” by Hayes and Horowitz

These are suggested chapters from that text and the “class” numbers are in the Student Manual which accompanies it.  

The student manual is at a similar level to the Paul Sherz  text while the HH text tends to be more advanced but is better written than Sherz.  Read whichever works best for you.  

