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Time Varying Signals
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If we look at the output of a battery over time, it will be constant.  However, in many situations the value of the voltage is not constant.  For example, if the voltage represents the temperature or light level we would expect a variety of values.  If we were to graph these as data points voltage vs time we would get something similar to the fig. 1 picture.  

If the data change is slow enough we might write the numbers down and graph them manually.  In most cases we have too fast a change to do this or the data takes too long to sit and take numbers – some times over days.   For rapid changes we use an instrument called an oscilloscope.  This is basically a volt meter with a time display.  For slower data change a strip chart recorder may be used.  In this instrument the voltage is displayed by a pen stylus that draws on a long strip of paper.  The paper is moved along by a motor.  The modern way for this is to use a computer to accomplish both functions.  Either instrument is expensive so is a problem to use “at home”.  Here again Multisim will come to the rescue as our own private Electronic Workbench ( the old name for the Multisim program).  
Pulse or Pulse Wave Signals
We often use the term Signal to refer to a voltage or current that conveys information as opposed to voltage or current that conveys power to a circuit.  Hence we have signal voltage and power as distinct items.  A pulse signal is one that changes from 0 to a value and then back to zeo after some time interval.  As in fig.2.  this may occur one which makes it a pulse or repetitaive which is then called a pulse wave.Load the file circ1.ms10  to see a circuit that will produce a pulse wave and display on an oscilloscope.  You can change the display or the generation parameters of the circuit to explore its operation.
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Sine Wave

A sine wave is one that changes according to the trig function called Sine.  It has both positive and negative values.  The sine wave is very common to see in electronics.  For example, if we sing a note into a microphone the resulting electrical signal will be a sine wave.  A mathematical operation is available that will allow all time dependent signals to be represented by a series of sine signals added together.  So if we can handle sine, we can handle any wave shape.  Load circ3.ms10 to see a sine wave displayed on the virtual oscilloscope.
Triangle wave
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A triangle wave is one that has a linear ramp that goes from one value to another.  This may start at zero and go up the drop again to zero.  For a true triangle the rising and falling ramps will be equal.  Other triangle shapes will yield different type waves, see figure 3 and circ2.ms10. 
Square Wave

A square wave is basically a special case of a pulse wave where the on time (time at high voltage)  and off times (time at low voltage) are equal to each other, see fig. 4.
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Period

The period is the time from one point on a repetitive wave to a identical point on the next wave.

Frequency

The number of waves in a given second, measured as cycles per second or Hertz.

Duty cycle

The duty cycle is used to describe a pulse wave.  It expresses the on-time divided by the period of the wave and expresses as a percent.  A square wave for example, by definition has a 50% duty cycle.

Slew rate

The slew rate is the ratio of a wave to move from 10% to 90% of full volage value divided by the time, for example 5 V/ sec.

Rise time

This is the time to go from 10% to 90% of full value.

Fall time

This is the time to go from 90% to 10% of full value.

Amplitude

The height that the voltage reaches, both peak and peak-to-peak are terms used.

Overshoot or Undershoot

This is the amount a wave goes above or below the top or bottom value when making a change.  This can result in a process known as ringing.  See figure 5 for an example of all these terms. 
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