EEE 598 E Phase locked loop

Hw#4

Fuding Ge

Problems from Wllliam F. Egan, "Phase-lock basics"

Problem 2.3

(a)

K=KpKLFKv
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out/in=1/(1+s/K)

For a step input of in, in s domain, in=in/s

We have out=(1/s)/(1+s/K)=K/[s(s+K)]

In time domain we have:
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(b)

 How long will it take out to come within 1 rad/s of its final steay-state value?

e-K*t<0.01, so -K*t<ln(0.01)
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The answer is that it will take 4.6 msec.

(c): Skctch the transient frequency error of e, lable its amplitude, and show its final value
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(d) How long will it take for the frequency error to come with 10 Hz of its final steady-state final value?
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Answer: It will take about 465 second

(e) Sketch the change in the phase error e, label its amplitude and show its final value. 

At time=0
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4.1 

(a) What are the damping factor  and natural frequency n for a loop having an open-loop gain of 1000 at  =1 rad/sec and a lag-lead filter with p=10 rad/sec and z=200 rad/sec?
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(b) What are  and n for such a loop without a zero (lag filter)?

Answer: It is apprant that n is still 100 rad/sec. 

Now:
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(c) What are  and n for the loop in (a) except that it has no nozero filter pole (integrator-and-lead filter)?
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The denominator of H(s) is:
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(d) What are  and n for the loop in (a) if the same value of Kp is maintained while p -> 0?

Answer: n is still 100 rad/s

[image: image38.wmf]w

n

100


[image: image39.wmf]z

.

1

2

w

n

w

z


[image: image40.wmf]=

z

0.25


