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RC Differentiator Example So, by having an RC value of one
tenth the pulse width (and in our
C=1uF v example above this is 0.1 x 10mS =
VN Il o 1mS) or lower we can produce the
) H required spikes at the output, and
Perind, T |Period T | the lower the RC time constant for
o | aem | ow R=1k0 J\ a given pulse width, the sharper the
_ : . spikes. Thus, the exact shape of the
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RC Differentiator Output Waveforms

Then we can see that the shape of the output waveform
depends on the ratio of the pulse width to the RC time
o constant. When RC is much larger (greater than 10RC) than

Period, T

Ton | Tom the pulse width the output waveform resembles the square
0 wave of the input signal. When RC is much smaller (less than
' ! ! ! ! mme.® 0.1RC) than the pulse width, the output waveform takes the
Vomase ~| — — form of very sharp and narrow spikes as shown above.
|\ lvm So, by varying the time constant of the circuit from 10RC to
1)

e 0.IRC we can produce a range of different wave shapes.
\ Generally, a smaller time constant is always used in RC
differentiator circuits to provide good sharp pulses at the
output across R. Thus, the differential of a square wave pulse
(high dv/dt step input) is an infinitesimally short spike
resulting in an RC differentiator circuit.

Let's assume a square wave waveform has a period, T of
20mS giving a pulse width of 10mS (20mS divided by 2). For
the spike to discharge down to 37% of its initial value, the
pulse width must equal the RC time constant, that is
RC = 10mS. If we choose a value for the capacitor, C of 1uF,
then R equals 10kQ.

For the output to resemble the input, we need RC to be ten
times (10RC) the value of the pulse width, so for a capacitor
value of say, 1uF, this would give a resistor value of: 100kQ.
Likewise, for the output to resemble a sharp pulse, we need
RC to be one tenth (0.1RC) of the pulse width, so for the
same capacitor value of 1uF, this would give a resistor value
of: 1kQ, and so on.
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Single Pulse RC Integrator
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So for a continuous pulse input, the correct relationship
between the periodic time of the input and the RC time

output. But for the circuit to function correctly as an
usually 10 times greater.

constant of the circuit, integration of the input will take
integrator, the value of the RC time constant has to be

place producing a sort of ramp up, and then a ramp down

large compared to the inputs periodic time. That is RC > T,

This means that the magnitude of the output voltage
(which was proportional to 1/RC) will be very small
between its high and low voltages severely attenuating the
output voltage. This is because the capacitor has much less
time to charge and discharge between pulses but the
this will be 5 volts (10/2).

average output DC voltage will increase towards one half
magnitude of the input and in our pulse example above,
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RC Integrator as a Sine Wave Generator
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AMIUINTYIHO-4ACTOTHAS XapaKTEePUCTUKA
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