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USING AN OSCILLOSCOPE:

Introduction:

The oscilloscope is the test equipment used to display Voltage/Time graphs. This is a very powerful technique for investigating and understanding circuit behaviour and for correcting circuit faults. 

What does an oscilloscope do?

An oscilloscope is easily the most useful instrument available for testing circuits because it allows you to see the signals at different points in the circuit. The best way of investigating an electronic system is to monitor signals at the input and output of each system block, checking that each block is operating as expected and is correctly linked to the next. With a little practice, you will be able to find and correct faults quickly and accurately.
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An oscilloscope is an impressive piece of kit:
Faced with an instrument like this, students typically respond either by twiddling every knob and pressing every button in sight, or by adopting a glazed expression. Neither approach is especially helpful. Following the systematic description below will give you a clear idea of what an oscilloscope is and what it can do.

The function of an oscilloscope is extremely simple: it draws a V/t graph, a graph of voltage against time, voltage on the vertical or Y-axis, and time on the horizontal or X-axis.

As you can see on next page, the screen of this oscilloscope has 8 squares or divisions on the vertical axis, and 10 squares or divisions on the horizontal axis. Usually, these squares are 1 cm in each direction:
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Many of the controls of the oscilloscope allow you to change the vertical or horizontal scales of the V/t graph, so that you can display a clear picture of the signal you want to investigate. 'Dual trace' oscilloscopes display two V/t graphs at the same time, so that simultaneous signals from different parts of an electronic system can be compared.

[image: image5.png]<ii> :E
[::
INTENS

FOCUS

@)




Familiarisation with controls:
Power ON/OFF switch: Few moments after pressing this switch, a small bright spot, or trace, moving fairly slowly across the screen will be displayed.
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Y-Position knob: allows you to move the spot up and down the screen.
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INTENSITY and FOCUS controls: When these are correctly set, the spot will be reasonably bright but not glaring, and is sharply focused as possible.
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The TIME/DIV control: Determines the horizontal scale of the graph which appears on the oscilloscope screen.

With 10 squares across the screen and the spot moving at 0.2 s/DIV, the spot take 2 seconds to cross the screen?

With the spot moving at 0.1 s/DIV, it will take 1 second to cross the screen. Rotating TIME/DIV clockwise, with each new setting, the spot moves faster. At around 10 ms/DIV, the spot is no longer separately visible. Instead, there is a bright line across the screen. This happens because the screen remains bright for a short time after the spot has passed, an effect which is known as the persistence of the screen. It is useful to think of the spot as still there, just moving too fast to be seen.

Keeping rotating TIME/DIV, at faster settings, the line becomes fainter because the spot moves very quickly indeed.
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The VOLTS/DIV controls: Determine the vertical scale of the graph drawn on the oscilloscope screen.
 The oscilloscope has a built in source of signals which allows us to check that the oscilloscope is working properly. This is called the Oscilloscope Calibration Output. The following procedure is made to ensure the oscilloscope is properly calibrated (i.e. giving accurate readings). A connection to the input of channel 1, CH 1, of the oscilloscope is made using a special connector called a BNC plug, as shown below:
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Checking Oscilloscope Calibration:
Oscilloscope accurate reading depends upon the calibration state of the instrumennt. The oscilloscope has an internal circuit generating a square wave of 2V peak to peak amplitude and 1kHz frequency. Each channel is connected to the output of this circuit and the display checked to see if it is actually displaying the proper calibrated values.
The diagram shows a lead with a BNC plug at one end and crocodile clips at the other. When the crocodile clip from the red wire is clipped to the Calibration output metal terminal, a  square wave is connected to the input of CH 1.

Adjust VOLTS/DIV and TIME/DIV until you obtain a clear picture of the signal, which should look like this:
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Adjust the Y-POS 1 to move the whole trace vertically up and down on the screen, and the X-POS to move the whole trace from side to side on the screen. 
These controls are useful because the trace can be moved so that more of the picture appears on the screen, or to make measurements easier using the grid which covers the screen.

By calculating the number of volts per division set, times the divisions covered vertically, and the number of time per division set, and the number of divisions covered horizontally by one cycle of the waveform, we can check that the values of the waveform shown and the values defined on the front panel of the CRO correspond. Hence we make sure the CRO is reading the correct values inputted. If the values displayed does not correspond we can ‘calibrate’ by rotating the ‘CAL’ Knobs found on every vertical channel and on the time base channel.
Connecting the CRO to measure ac signals (eg: connecting to a signal generator):
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A signal (or function) is a piece of equipment capable of producing a number of differently shaped ac waveforms. The amplitude and frequency of these signals can also be adjusted as required. The signals produced from this equipment are injected into equipment and serve as test signals useful during servicing and testing of the equipment. The output of the signal generator is connected to on input channel of the oscilloscope as shown here:

The function generator is switched and the output adjusted to produce a visible signal on the oscilloscope screen. Adjust TIME/DIV and VOLTS/DIV to obtain a clear display. You can investigate the effects of pressing the waveform shape buttons on the function generator, varying the frequency, and the amplitude controls of the function generator.
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Triggering of oscilloscope display: A group of controls allow the oscilloscope display to be synchronised with the signal one wants to investigate. At the ‘Normal’ or ‘Auto’ position of trigger controls, triggering is automatic. This works for most signals. When controls are not in the ‘Normal’ position, the most likely result is that the signal will disappear and the oscilloscope screen will be blank. However, if we now adjust the LEVEL control knob, the display will be reinstated. As you adjust the LEVEL control, the display starts from a different point on the signal waveform. This makes it possible for you to look in detail at any particular part of the waveform.

When the EXT triggering control button is operated, triggering occurs from a signal connected to the trigger input, TRIG INP, socket. Another control switch gives additional triggering options. AC is the normal position and is suitable for most waveforms. In the DC position, you use the LEVEL control to select a particular DC voltage on the signal waveform where triggering will occur. The +/- button gives triggering on the upward slope of the signal waveform in the OUT position, and triggering on the downward slope in the IN position.
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An Led indicator TRIG LED illuminates when a trigger point is detected.
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CH I and CH II inputs: 
Signals to be measured are connected to the BNC input sockets using BNC plugs.
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Trace selection switches: The settings of these switches control which traces appear on the oscilloscope screen. Channels may be displayed separately or when in DUAL mode, both channels altogether are displayed on the screen.
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