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RLC transient responses

Series RLC Parallel RLC
R L

Input: dc Input: dc i
circuit + circuit 1 ‘ l
with switch c oc with switch RS 3¢
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Total Response ‘Total Response

Overdamped (a > wg) Overdamped (o > wp)
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Critically Damped (o = o)
ve(t) = ve(o0) + (B + Bat)e™!
By = vuc(0) — uc(o0)

By = ic(0) +aluc(0) — uc(o0)]

Critically Damped (@ = wp)
iL(f) = iL(00) + (B + Bat)e ™
By =iL(0) — iL(00)

By =} vL(0) +aliL(0) —iL(00)]

Underdamped (@ < wp)
ve(t) = ve(oo) + e~ (D) cos wgt + Da sinwgt)

D1 =uc(0) — uc(eo)

Underdamped (a < wg)
iL(#) = i1 (00) + €™ (D) cos wgt + Dy sinwgt)

D1 =iL(0) — iL(00)
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Series combination Req = Ry + R Leq=L)+L; =
o o 1Ry 1L2
Parallel combination = = Ceq =C) +C:
R =%+ k2 AT L+ kil b
dc behavior no change short circuit open circuit
Can v change instantaneously? yes yes no
Can i change instantaneously? yes no yes
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Circuit Diagram Response
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