Lecture 25, Mar 16, 2022

Step Response of an RC Circuit
e What happen if we add an independent source to the RC circuit?
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= ve(t) — Vs = Ae~Re

= vo(t) = Ae” 7o +V,
* Using the initial condition that vo(01) = Vo = Vo =A+V, = A=V, -V,
* Finally, vo(t) = Vi + (Vo — Vi )e 7o
As t — oo we have vo(t) = Vi
— At t = 0 there is a sharp corner as the voltage starts either increasing or decreasing and exponentially
decaying to Vi
dve  Vi—Vo _

To find the current: ic(t) = CW =—F ¢ RC

Ve — WV .
— At t = 0 there is a discontinuity in the current as it jumps to 370; ast — o0,ic — 0

In general v (t) = ve(00) + (ve(0) — ve(00))e™ Fe

This can also be applied to any general linear circuit connected to the capacitor by finding its Thevenin
equivalent

The result can be broken down finto two pa}rts: a contribution from the initial voltage, and a part from
the source: vo(t) = Vs(1 — e”RS) 4 Ve ®’C

— The second part is exactly the behaviour of the source-free circuit
— The first part is called the forced response, and the second part is the natural response
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