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Lecture 18: Chapter 8 — 2"d order ccts

1. Driven RC and RL circuits

2. First-order op-amp circuits

(covering sections 7.5-7.7)



Example 7.16

Find the step response v () for > 0 in the op amp circuit of Fig. 7.59. Let v; =
2u(®) V,R; =20 kQ,Rf= S50kQ, Ry =Ry =10kQ, C=2 uF.
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Second-order circuits

 1storder circuits => 1%t order diff eq. => 1 energy
storage element

o 2nd-order circuits => 2"d order diff eq. => 2 energy
storage elements B
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Example of resonator: cavity magnetron source of 2.45 GHz radiation in microwave
ovens (and WW?2 radar)
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Initial conditions

. We will need:1(0), i(0), dv(0Y/dt, di(0)/dt, i(), and v(c0).
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* Remember: use passive sign convention

* For capacitor: v(0) = v(0*)
* For inductor: i(0) =i(0%)



Example 8.1

The switch in Fig. 8.2 has been closed for a long time. It is open at = 0. Find:
(a) i(07), w(0™), (b) di(0")/dt, av(0™)/dt, (c) i(e0), V().
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Example 8.1

The switch in Fig. 8.2 has been closed for a long time. It is open at £ = 0. Find:
(2) i(0"), W(0"), (b) di(0")/dt, d(0")/dt, (c) i(=0), ().
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Example 8.1

The switch in Fig. 8.2 has been closed for a long time. It is open at £ = 0. Find:
(a) i(07), (0", (b) di(0"Y/dt, av(0")/dt, (c) i(<0), ().
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Source-free Series RLC Circuit
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Source-free Series RLC Circuit
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Source-free Series RLC Circuit
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We caninfer 3 types of soln:

1) If a > w,, we have the overdamped case.

2) If a = w,, we have the critically damped case.
3) If a < w,, we have the underdamped case.
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Source-free Series RLC Circuit

We caninfer 3 types of soln:
1) If a > w,, we have the overdamped case.
2) If a = w,, we have the critically damped case.

3) If a < w,, we have the underdamped case. = - jwo
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Overdamped Critically damped Underdamped



Overdamped case
a>w, ME) C>4L/R?
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Critically damped case
a=w, ME) C=4L/R?
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L LC wrong for critical damping case!
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Critically damped case
a=w, ME) C=4L/R?
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Critically damped case
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