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Step Response of an RC Circuit

The step response of a circuit is its behavior when the excitation is the
step function, which may be a voltage or a current source.

Complete response = natural response + forced response
stored energy independent source

Complete response = transient response + steady-state response

temporary part permanent part
t=0
R
The transient response is the circuit’s temporary response that will die
+ out with time.
+ 1
46 T

The steady-state response is the behavior of the circuit a long time
after an external excitation is applied.




Step Response of an RC Circuit
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1. The initial capacitor voltage v(0).
2. The final capacitor voltage v(oe).
3. The time constant 7.

() = v(*®) + [V(0) — v(®)]e” 7"




Step Response of an RC Circuit
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Step Response of an RC Circuit

Find v(7) for t > 0 in the circuit of Fig. 7.44. Assume the switch has

been open for a long time and is closed at 1 = 0. Calculate v(z) at
t = 0.5.

v—15 v +75
V() = > + c =0 > v(w) =9375V

v(0) =15V

3
Req = 2]|6 = > ohm

—RC—3 1—05
_ 2=
T > *3 .5 sec

v(t) = 9.375 + [15 — 9.375]e" 2t V

15V

75V

Answer: (9.375 + 5.625¢~*") V forall t > 0, 7.63 V.

2(8) = () + [v(0) — v(e)]eT V



Step Response of an RC Circuit

=20V

v(e) =3075755
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Req = 20||10 = 6.666 ohm

1
T = RC = 6.666 * Z = 1.66 sec
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Step Response of an AL Circuit

1. The initial inductor current i(0) at ¢t = 0.
2. The final inductor current i().
3. The time constant 7.

i(1) = i(®) + [i(0) — i(*)]e” "



Step Response of an AL Circuit
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i(6) = i() + [i(0) — i()]eT A



Step Response of an AL Circuit

i((t)t<o = 04

i(0)0<t<4 = 04

, 40
() g<tcs = E = 44

To<t<t) = =790 = 0.5sec
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