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Digital Camera Flash Light utilizes a RC circuit to create a
short duration high current pulse to energize the flash light.

Circuit for a flash unit providing slow
charge in position 1 and fast discharge in
position 2 (R; >> R, ).
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Relay coil is nothing but an RL circuit used to
control the switching of another circuit
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Step Response of an RC Circuit
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When a DC source Is suddenly turned on, the source voltage or current can be modelled as a step

function

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

P t=0 R
N u(t): Unit-step function
+ N =0fort<O
= Vu(?) C = v
; T [ - =1fort>0
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Step Response of an RC Circuit
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Analysis:

« Consider the RC circuit in Fig. (a) which can be replaced by the circuit in Fig. (b) fort >0,
where V Is a constant dc voltage source.

 Select the capacitor voltage v as the circuit response to be determined.
« Assume an initial voltage V, on the capacitor.

Since, capacitor voltage cannot change instantaneously, v(0-) [ v(0") OV
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!é Step Response of an RC Circuit | .
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On applying KCL, c@v_ v=Vu() _, A
dt R
dv+ v _ Vu(r) vul (F c L :
dt RC RC ? B
where, v 1s the voltage across the capacitor. For 7> 0,
dv LV V.
dt RC RC R 7<,D
dv_ v-T,
dt  RC ' e
dv _ dt i
v—VF. RC
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!é Step Response of an RC Circuit
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On integration, In(v-V )| =- Y

“l RCl
r=10 d _V r
N 0T (P = o0 =
0 5

+ Taking exponential on both sides

_ _I _f
Yt =RC: W)=V +(V,-V)e .t >0
Vo=V,

[‘ Vs r<0
(1) =1 :

7+ (Vy-V)e: >0
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Step Response of an RC Circuit
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The complete response (or total response) of the RC circuit to a sudden application of a dc voltage
source, assuming the capacitor is initially charged to V, is shown below.

v(H A
P t=0
VEF------------=-=--=== _AM/\_/H ;_
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Step Response of an RC Circuit e

[f the capacitor 1s uncharged nitially 1.e. 7, =0 _wi_
H 0 t<0
(1) =4 i | | aE
‘LK(I'ET) t=>0 I':“"r-ﬂ<|> J'L::i.-
-1
v(#) =V;(1-e = u(t)

This is the complete step response of the RC circuit when the capacitor is

mitially uncharged. The current thr;:mgh the capacitor 1s obtamed as,
dav C

i()=C = _"Ve : T=RC. t>0
dt T
_1
i(£) = L e u(r)
R
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Step response of an RC circuit with initially uncharged capacitor
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