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Let us first consider a direct current or DC signal. This is hardly a 
signal because it is a constant voltage or current. It is in fact a 
source.  All real sources have some source resistance.  For a 
realistic voltage source such as a battery, the resistance is in series 
with the source.   For a realistic current source (which we don’t 
encounter often in day-to-day life), the resistance is in PARALLEL 
with the current source.
The second important signal is the alternating or AC signal. This is 
probably the most important signal in electronics, communications, 
signal processing and control.  Sine and cosine signals are 
special case of AC signals.  All it means is that the AC signal 
changes in time.
The mains supply to which we plug in our equipment is a power 
source with a sinusoidal signal at 50Hz (in the UK) and 
approximately 230V. We will consider what the value 230 means 
exactly later.   
A perfect sinewave is completely characteristed by only three 
parameters: its amplitude, its frequency and its phase.  Again we 
will consider sinewaves in more details later.
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A square wave is obvious.  Normally a square wave is assumed to 
be symmetrical in amplitude (going between �A) and spend equal 
time in +A and –A.
More common is the pulse signal or repetitive pulse signal.  A pulse 
signal or sequence of pulses are used in many situation – such as 
an ultrasound distance sensor would use a burst of pulses to 
measure distance through echo location.
Even more common is the use of repetitive pulse signal as a clock 
reference in digital circuits.  Pulse signals normally go between 0 
and A.
Then there are triangular signal and sawtooth signal which are 
similar and obvious.
Finally, there is the noise signal.  Noise is a general term, 
referring to the component of a signal that you do not want, but it 
is there!  If you are measuring the mains supply voltage signal, you 
will see the 50 Hz sinewave.  This signal is NOT noise – it is the one 
that you want to measure.  However, if you are measuring your 
cardiac signal (ECG) you may find superimposed on your wanted 
signal a 50 Hz “hum” that you don’t want. The 50 Hz component is 
now regarded as noise.  In other words, what is noise and what is 
signal depends entirely on the context.
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In Task 1 of Lab 1, you are asked to use the DMM to measure the 1.1kHz sinewave, 
which has been set to have an amplitude value of 1V (i.e. peak-to-peak of 0V).
Most of you have a reading  on the DMM (set to measure AC) of around 0.69V.  
Why? This is because the DMM reports the AC signal value as its root-mean-square 
(RMS) value, NOT peak amplitdue.  The reason is simple.  The DMM has no way to 
know that the signal is a perfect sinewave. What happen when you set the signal 
generator to produce a square wave? Giving you the peak AC signal value is 
misleading and not very useful.  
On the other hand RMS value of a signal x(t) is defined as:

���� �
	
�� ��

�

�
� 
�
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Remember that this equation only applies to sinewaves.
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duty cycle = time when signal is high (tH )
period of the signal (tC )

×100%
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