La Trobe University

Department of Electronic Engineering

The Department of Electronic Engineering at La Trobe University runs two sessions for VCE students on Electronics.  One is titled “Introduction to the Oscilloscope” run by Jim Royston, the other is “Introduction to Digital Logic” run by  Jim Whittington.

The Physics Teachers Conference sessions run through the activities done by the students.  Information Sheets on their Sessions for VCE students follow.

Their contact details are as follows: 

Jim Royston, Ph 9479 1180, Fax 9479 3025, E-mail: J.Royston@ee.latrobe.edu.au

Jim Whittington, Ph 9479 2051, Fax 9471 0524, E-mail: J.Whittington@ee.latrobe.edu.au

VCE Physics Unit 3

"Introduction to the Cathode Ray Oscilloscope (CRO)"
Duration:

2 hours & 30 minutes

Normal Location:
Beth Gleeson Building, Level 3, Room 324 (1st Year Electronics Lab), Melway Map 473 D7

Author:


Jim Royston 
Ph (03) 9479 1180
Fax (03) 9479 3025




e-mail:
J.Royston@ee.latrobe.edu.au

Contents:


•
Introductory comments


•
Summary sheet for CRO video


•
DC measurements with a CRO & comparison with Digital Multi-Meter (DMM)


•
AC measurements with CRO & comparison with DMM (at low frequencies), and comparison with sound at high frequencies.


•
Horizontal & vertical calibration of CRO


•
Lissajous figures (optional)


•
Introduction to rectification - producing a DC voltage from an AC signal


•
Half-wave rectification


•
Full-wave rectification


•
Questions to test understanding

Appendices:


•
CRO front panel controls & extract from manual


•
Using the breadboard

For booking information, please phone Angela Maplestone on 9479 1923 or fax 9479 3060.  An on-line booking form is at:  www.ee.latrobe.edu.au/~jfr/schoolvisits.html

Jim Royston can be contacted on phone 9479 1180 or e-mail J.Royston@ee.latrobe.edu.au

Jim Royston

29 January 2000

Introductory Comments on VCE CRO Experiment

This lab exercise is designed to introduce students to the Cathode Ray Oscilloscope (CRO).

They are an indispensable tool of Electronic Engineers and Electronic Technicians.  The property that makes them so useful is that they allow electrical signals to be visualised.  For example this is crucial in explaining why the RMS voltage is affected by the shape of the voltage waveform.

Unfortunately, many schools do not have a sufficient budget to buy and operate oscilloscopes (CRO's).  We can help, offering a laboratory setting with:

· 26 benches, sitting 2 students per bench (52 students maximum)

· one 20 MHz dual-channel oscilloscope per bench

· other equipment as needed, including signal generators, power supplies, cables and digital multi-meters (DMM's)

· a comfortable laboratory with carpeting, ergonomically designed chairs and benches, and air-conditioning

The CRO's we use are HAMEG 203-5 and HAMEG 203-6.  These are standard low-cost dual-channel CRO's, and have proved reliable and accurate over the last ten years.  In the third year laboratory, we have Tektronix 2235 dual-channel analog CRO's.

The VCE laboratory exercise starts with a demonstration of DC and AC waveforms, which introduces the major oscilloscope controls.  An optional video explains further what these controls do and also how the CRO works internally.  The video is useful to those students who need to know how things work before they use them!

Once reasonable mastery of CRO functions and controls is attained, the students can progress to a practical example of a class of waveforms which can best be understood with a visualisation of the signal - rectified waveforms.  This stage of the experiment gives an opportunity for students to investigate the effect of more than one diode, and the presence of capacitors to store and release energy.

An optional section involves exploring Lissajous figures.  Many other waveforms can be explored, with the duration of the session being the main limitation.
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