EE098-MIT 6002x Rise time and fall time: 10/24/2012

Rise time and fall time:
Rise timet, is defined as the time it takes for a signal to rise from 10% to 90% of its final value.

t =11,
Where
t,o = time at which reaches 90% of its steady state value
t,, = time at which reaches 10% of its steady state value
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For a simple one stage low pass RC circuit, rise time is proportional to the circuit to time constant
7=RC .
t =227

The proportionality constant can be derived by using the output response of the circuit to step function
input signal input signal of V, amplitude, aka its step response:
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Solving for 10%

Solving for 90%

V(t) % % :
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= In(1/10) = In(1) - In(10) = - 2= = t,, =7(In10)
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which is the rise time. Therefore rise time is proportional to the time constant:

t =t —t,= r(lnlO)—z'(InlO—In 9) =7In9=2.197r=2.27
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Real application:
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