Physics 415/515 – Electronics Laboratory

Spring Semester 2016
Ralph Oberly – Science 253, 254, 304-696-2757, oberly@marshall.edu
This laboratory course should be taken along with Physics 314 Electronics as these courses are meant to compliment each other.

General Instructions:


If possible students are to work individually in order to have maximum hands-on experience with the measuring apparatus such as digital meters, oscilloscopes, power supplies, etc.  You are expected to show up on time for the laboratory as special instructions for an experiment will generally be given at the beginning of a class period.  Leaving early and/or data fudging will affect your grade in a very negative way.

You are encouraged to discuss the laboratory procedure, data, and calculations with the instructor or your classmates.  However, the text of your laboratory reports must be in your own words.


You are expected to read the appropriate sections of the lecture text in order to be prepared for the laboratory exercises.  It is not possible to always have the lecture material ahead of the laboratory material.

Logbook:  You are expected to enter data in a logbook on a daily basis.  The data must be fully labeled with proper units and a clear description of what you have measured.  Schematic diagrams should be a part of any electronics logbook. 

Format for Laboratory Reports: 


You will be given a sample of a published paper in a standard format for publication for a paper involving scientific data.  You will write the laboratory report in the general format of the sample.  Typically the format will include the sections listed below:


Title page.


Abstract – Brief summary of the entire report, typically written last.


Introduction – logic of why experiment is being done.


Experimental procedure – include schematic diagrams.


Data – can include graphs, tables, etc.


Results.

Conclusions – include a discussion or error, did your results agree with accepted theory?
Reports must be neatly and legibly written.  Computers and software are readily available for producing reports.  All relevant graphs should be done with Excel, Graphical Analysis, or some other equivalent software.
Course Grade:

Your grade will  be based on your laboratory reports and your laboratory performance.  Laboratory technique can affect your grade in a negative way if it appears that you are not using the laboratory periods efficiently.  Persistence is a positive attribute.  
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Experiments:

Handouts will be provided for all experiments.  The student is expected to follow the procedure on the handouts except when an alternative approach is arrived at after consultation with the instructor.  The experiments available for the laboratory cover the topics in the following list:

DC Circuits



AC Circuits and Filters

Power Supplies


Transducers

Amplifiers



Operational Amplifiers

Digital Logic Circuits


Oscillators

Digital Flip-Flop Circuits

Comparators & Schmitt Trigger 




Individual Project

Near the end of the semester each student is expected to select a circuit with a specific application of interest to the student, assemble the circuit, and test the circuit.  Then the student will present a written report on the project and deliver a brief (about five minutes) oral report to the class.  This will constitute one experiment toward your grade.
Deadlines:

Laboratory reports are due at the beginning of the laboratory period one week following completion of the experiment.  Late reports will have points deducted amounting to as much as one letter grade per week.

Course Objectives:
The student is expected to learn modern bread boarding techniques to wire electronic circuits.  The student is expected to do wiring and trouble shooting on all circuits required for the course.  The student is expected to learn proper techniques for using standard electronic laboratory equipment such as oscilloscopes, digital meters, function generators, breadboards, power supplies, frequency meters, logic indicators, etc.  The student is expected to collect data on prepared handout sheets, or on equivalent sheets prepared by the student.  All data must be labeled clearly as to the physical observable and the units used.  The student is expected to compare laboratory measurements to accepted values for the measurements.  Data, results and conclusions are to be reported in the standard laboratory format.


This is an algebra- and trigonometry-based course in which the student is expected to think in logical and quantitative ways.  Presentation of data and results in the given format using a computer is expected.  Hand drawn graphs are not acceptable!


Students are expected to ask questions during class or after class on concepts and techniques that bother them.  Students are encouraged to discuss procedure and calculations among themselves.

Have fun!
Office Hours:

MWF 11:00 – 11:40



TR 12:00 – 2:00





Other times by appointment
