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Department of Information & Communications Technology

Project Work 1:
Laboratory Sheet

Student name: ____________________  Course/Year: __________  Date: __________

Oscilloscope – Basic Measurements
Objectives

· Understand the operation and use of an oscilloscope

· Connect an oscilloscope to a circuit under test and select basic control settings

· Measure dc voltage

· Use an oscilloscope to observe time varying waveforms
Equipment
· Digital multimeter (DMM)

· Oscilloscope
· Variable DC power supply

· Function generator
Reference
User’s Manuals of the oscilloscope and the function generator
Part A - Background

The oscilloscope is the basic instrument used for studying time varying waveforms.  Its main feature is that it displays waveforms on a screen.  Using an oscilloscope, we can

· view and study waveforms,

· measure ac and dc voltages and currents,

· measure frequency, period of a waveform,

· measure the phase displacement of two waveforms, and so on.

Front Panel Controls

Front panel controls permit you to control the operation of the oscilloscope.  They may be grouped functionally as:

Main Oscilloscope Controls According to Function

	Display
	Vertical
	Horizontal
	Triggering

	Intensity
	Coupling (ac-ground-dc)
	Time base (Sec/Div)
	Coupling

	Focus
	Volts/Div
	X-position
	Source

	Beam Finder
	Y-position
	Magnification
	Level

	
	Channel Select
	Cal (Calibrated)
	Slope

	
	Magnification
	
	Mode

	
	Cal (Calibrated)
	
	


The above function set is summarized for a typical oscilloscope only.  The oscilloscope in the laboratory that you will be using may have more functions.

For detail operation of the oscilloscope, you should refer to the user’s manual of the oscilloscope.

Functional descriptions:

Coupling (ac-ground-dc):  Permits selection of coupling of the input channel.  

· When set to dc, the entire signal (ac plus any dc components) is displayed.  

· When set to ac, dc signals are blocked by a capacitor and only ac is displayed.  

· When set to ground, the input channel is isolated from the input source and is grounded internally.  

Volts/Div:  This is the scope’s vertical sensitivity control.  It is a calibrated control that establishes how many volts each major vertical scale division represents.  For example, when it is set for 1V/Div, each grid line represents 1 volt.  Each channel has its own independent Volts/Div control.

Cal.:  This is the fine adjust control posted in the inner of the Volts/Div knob.  When this knob is turned to the fully clockwise direction, it is at the calibrated location (the normal position of this knob) for the outer knob setting.  i.e., The vertical scale of the scope is defined by the Volts/Div knob.  When the Cal knob is turned away from the calibrated position, the waveform displayed in the scope will start to be attenuated.  For most oscilloscopes, when the Cal. knob is turned to the fully anti-clockwise direction, the waveform displayed in the scope will be attenuated 
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 times.

Y-Position:  This is the vertical position control.  Each channel has its own control.  It moves the trace up or down for easier observation.  It is not calibrated.

Channel Select:  Permits displaying CH1, CH2, both, their sum or difference.

Time base (Sec/Div):  This is a calibrated control that selects how many seconds each major horizontal division represents.  It is calibrated in s, ms, and (s.  One control handles all channels.  There is also Cal. knob for the time base.  The Cal. knob is located at the inner of the Sec/Div knob.  Its operation is similar to that of the previous one for the Volt/Div.

Magnification:  For both Cal. knobs of the Volt/Div and Sec/Div, the Cal. Knob also acts as the magnification switch.  The magnification is (5 or (10 with the knob pulled out.

X-position:  Positions the trace horizontally.  One control handles all channels.

Trigger Source:  Selects the trigger source, e.g., CH1, CH2, an external trigger, or the ac power line.

Trigger Level:  Permits you to adjust the point on the trigger source waveform where you like the triggering to start.

Trigger Slope:  Selects whether the scope is to trigger on the positive or negative slope of the trigger source waveform.

Trigger Mode:  Modes include 

· auto – the sweep always occurs, even with no trigger present, 

· normal – a trigger must be present, and 

· single sweep – a trigger is required but only one sweep results.

Other modes may be provided in various oscilloscope models .

Intensity:  Adjusts the intensity of the displayed beam

Focus:  Adjusts the sharpness of the displayed beam

Connecting the oscilloscope to the circuit under test

The oscilloscope is connected to the circuit under test by means of a probe (or set of probes) as illustrated in Figure 1.  The probe includes a measurement tip and a ground clip and connects to the oscilloscope by a BNC connector via a flexible, shielded cable which is grounded at the oscilloscope.  This ground serves as the reference point with respect to which all signals are measured.  The shield helps guard electrical noise pick up.  The reference point is connected to the main earth of the electrical supply system via the BS1363 13A plug.  It should be very careful when using the oscilloscope to measure the waveform of an earthed system.  For this particular application, the oscilloscope will be connected to the power supply via an isolation transformer.
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Figure 1  Connection of the oscilloscope to the circuit under test.

Part B –Procedures

General familiarization

1. Disconnect all input channel of the oscilloscope.

2. Plug the power cable of the oscilloscope into the socket outlet in the bench.

3. Switch on the oscilloscope, select Ch1, set triggering to auto, set Sec/Div to 1ms, adjust the vertical control and horizontal control to locate the trace.

4. Rotate the focus and intensity controls to get a sharply focused trace at a comfortable viewing level.

5. Connect a probe to Ch1 and set the channel selector to Ch1.  Use the probe tip to touch the calibration test point on the front panel.  Adjust the Ch1’s Volt/Div control, the Sec/Div control and the Trigger controls until you get the calibration waveform on the screen.  Fill in the following table:

	Shape of the waveform
	Sine / Square / Triangular

	Peak-to-peak value of the waveform
	

	Period of the waveform
	


Measuring dc voltage with an oscilloscope

6. Set the channel selector to Ch1 and use a (1 probe.  (Ensure the Cal. knob is on fully clockwise direction, i.e. the Cal. position.)  Set the trigger to auto.

7. Flip the ac-ground-dc coupling switch to ground and center the trace.

8. Return the coupling switch to dc.  Voltage can be determined from the screen using the relationship V = (deflection) ( (Volts/Div setting).
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Figure 2  Measuring dc voltage

9. Connect the probe as in Figure 2 and set Volts/Div to 1V.  Set the DMM to dc voltage measurement.  With the voltmeter, set the output of the variable dc power supply to 2V and note the beam deflection on the screen.  From the deflection, compute the measured voltage.  Fill in the table after doing step 10.

10. Change Volts/Div to 2V, set the output of the variable dc power supply to 5V and note the position of the trace.  Doing similar adjustment and fill in the following table.

	Probe
	Input Voltage
	Volts/Div Setting
	Deflection
	Voltage from Oscilloscope

	(1
	2V
	1V
	
	

	(1
	5V
	2V
	
	

	(1
	15V
	5V
	
	

	(10
	
	
	
	10V

	(10
	
	
	
	15V

	(10
	
	
	
	22.5V


11. With the dc power supply still connected to the test probe of the oscilloscope, flip the input coupling switch to ac.  Observe what happens to the trace.

__________________________________________________________________________________________________________________________

_____________________________________________________________

12. Return the coupling to dc.  Now set the Trigger to normal.  What happens to the trace?

__________________________________________________________________________________________________________________________

_____________________________________________________________

13. Make sure the –V of the variable dc power supply is not connected to its own ground.  Ask the laboratory-in-charge to verify it.  Reverse the probe connections to the variable dc power supply.  Adjust the output voltage up and down and note the deflection of the trace on screen.

_______________________________________________________________________________________________________________________________________________________________________________________

Measuring ac voltage with an oscilloscope

14. Replace the variable dc power supply with a function generator as shown in Figure 3.  Set the DMM to ac voltage measurement.  Be sure to connect the ground of the oscilloscope to the ground of the generator.  Set input coupling on the oscilloscope to ground and center the trace.  Change the input coupling to ac.
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Figure 3  Measuring ac voltage

15. Set the function generator to a 2kHz sine wave.  On the oscilloscope, set the Volts/Div switch to 1V, the trigger to positive slope, and the time base to 0.1ms/Div. 

16. Adjust the output voltage of the generator until you get a nicely sized sine wave on the screen.  Record the waveform in Figure 4.  Set the trigger to negative slope and record the waveform in Figure 5.
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Volts/Div = 

Time base =



Volts/Div = 

Time base =

Figure 4  Positive trigger




Figure 5  Negative trigger

17. Adjust the frequency setting of the generator and observe the changes on the screen.

__________________________________________________________________________________________________________________________

18. Set the input coupling to dc.  Adjust the dc offset of the generator and note the changes on the screen.

__________________________________________________________________________________________________________________________

19. Set the input coupling to ac.  Adjust the dc offset of the generator and note the changes on the screen.

__________________________________________________________________________________________________________________________

20. Set the frequency of the generator to 500Hz and change the time base to get 2 cycles on the screen (actually a bit more than two).  Record the waveform and the time base setting in Figure 6.
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Volts/Div = 

Time base =

Figure 6

21. Set the waveform of the generator to square wave and complete Figure 7 and 8.  

Volts/Div = 

Time base =



Volts/Div = 

Time base =

Figure 7  Positive trigger




Figure 8  Negative trigger

22. Set the waveform of the generator to triangular wave and complete Figure 9 and 10.


Volts/Div = 

Time base =



Volts/Div = 

Time base =

Figure 9  Positive trigger




Figure 10  Negative trigger

23. Take the time base control off Cal. and vary it.  Note and record what happens.  Return the control to Cal. position.

__________________________________________________________________________________________________________________________

24. Pull the time base Cal. out and note the changes on the screen.

__________________________________________________________________________________________________________________________

25. Take the Volts/Div control off Cal. and vary it.  Note and record what happens.  Return the control to Cal. position.

__________________________________________________________________________________________________________________________

26. Pull the Volts/Div Cal. out and note the changes on the screen.

__________________________________________________________________________________________________________________________

27. Set the frequency of the generator to 100Hz.  Adjust the frequency slowly to 1kHz then slowly to 10kHz.  Note the changes on screen and the display of the DMM.

__________________________________________________________________________________________________________________________

_____________________________________________________________

_____________________________________________________________

Part C – Discussion

1. Up to now, you have a basic understanding of the operation of an oscilloscope.  List out the tips that you believe is important when using an oscilloscope.

_____________________________________________________________

_____________________________________________________________


_____________________________________________________________

_____________________________________________________________


_____________________________________________________________


_____________________________________________________________

_____________________________________________________________

_____________________________________________________________


_____________________________________________________________


_____________________________________________________________

2. Explain the observation in step 27 of Part B.

_____________________________________________________________

_____________________________________________________________


_____________________________________________________________


_____________________________________________________________

3. Give your comments on the usage of an oscilloscope in voltage measurement.

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________


_____________________________________________________________


_____________________________________________________________


_____________________________________________________________

_____________________________________________________________


_____________________________________________________________


_____________________________________________________________

- END -






















� EMBED Imagineer.Document  ���





� EMBED Imagineer.Document  ���








ICT Dept.
Project Work 1
Lab. 4 - 10

_997625807.unknown

_997627510.unknown

_997605536.unknown

