Physics 201L
Oscilloscope Operations
Objective:

To know what is the function and basic operations of an oscilloscope which is found in electricity and electronics laboratories.
Equipment:
Oscilloscope, function generator, and connecting wires.
Theory:
The cathode-ray oscilloscope (CRO) is a common laboratory instrument that provides accurate time and amplitude measurements of voltage signals over a wide range of frequencies. Its reliability and ease of operation make it suitable as a general purpose laboratory instrument. The heart of the CRO is a cathode-ray tube shown schematically in the figure below.

The cathode ray is a beam of electrons which are emitted by the heated cathode (negative electrode) and accelerated toward the fluorescent screen. The assembly of the cathode, intensity grid, focus grid, and accelerating anode (positive electrode) is called an electron gun. Its purpose is to generate the electron beam and control its intensity and focus. Between the electron gun and the fluorescent screen there is a pair of metal plates. The first is to provide horizontal deflection of the beam, and the second to give vertical deflection of the beam. These plates are thus referred to as the horizontal and vertical deflection plates. Wherever the electron beam hits the screen, the phosphor is excited and light is emitted from that point.
 In the most common use of the oscilloscope the signal to be studied is first amplified and then applied to the vertical deflection plate to deflect the beam vertically and at the same time a voltage that increases linearly with time is applied to the horizontal deflection plate thus causing the beam to be deflected horizontally at a uniform rate. The signal applied to the vertical plates is thus displayed on the screen as a function of time. The horizontal axis serves as a uniform time scale. 

  

Procedure:
Turn on the scope and look at the pattern with the sweep circuit off and then with the sweep circuit turned on. Make sure that you never allow a bright spot to appear on the screen for any length of time because it will burn the screen. Investigate the effects of the various controls, including that for intensity, vertical and horizontal centering, etc…

A- Amplitude and frequency measurements:
1. Connect the output of the function generator to CH1 of the scope.

2. Turn on the function generator and select a 500 Hz sine wave of maximum amplitude.
3. Choose the best display of the signal by varying CH1 VOLTS/DIV control and TIME/DIV control.

4. To stabilize the signal, vary the trigger.

5. Now vary the amplitude of the signal and record the changes. To get the peak to peak voltage, record from the scope the number of divisions from peak to trough and multiply by the vertical sensitivity (VOLTS/DIV control).
6. Reset the amplitude to maximum signal and increase the frequency of the function generator. To get the period, record from the scope the number of divisions for one complete cycle and multiply by horizontal sensitivity (VOLTS/DIV control).

7. Repeat the above with a tingular wave and a square wave.
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Sinusoidal wave:
Amplitude Measurements:

	Amplitude Control
	CH1

VOLTS/DIV
	Number of divisions
	Peak to Peak Voltage

	Fully CW
	
	
	

	½ way CW
	
	
	

	Fully CCW
	
	
	


Frequency Measurements:

	Frequency of function generator
	Time/DIV
	Number of divisions
	Period
	Frequency (From scope)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Compare the frequency of the function generator to the frequency measured from scope. Comment.
1-What is the role of the vertical position control and the horizontal position control?

2-What is the function of the trigger? Explain.

Repeat the same procedure with a triangular and a square wave:
Triangular wave:

Amplitude Measurements:

	Amplitude Control
	CH1

VOLTS/DIV
	Number of divisions
	Peak to Peak Voltage

	Fully CW
	
	
	

	½ way CW
	
	
	

	Fully CCW
	
	
	


Square wave:

Amplitude Measurements:

	Amplitude Control
	CH1

VOLTS/DIV
	Number of divisions
	Peak to Peak Voltage

	Fully CW
	
	
	

	½ way CW
	
	
	

	Fully CCW
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