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:-| Loop gain (Example)
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!-| Ex.) Problem 8.64

A(s) — 1000 > A = zpk([], [-10°4, -10"5, -1075], 10*17):
' 2 > nyquist(A)

(1+s/10*)(1 +5/10°)




:-| Stabllity & pole location

In ss-domain (Laplace Poles of a feedback amp.
transform) Characteristic equation

Jo R 1+A(S)B(S) = O
solution  poles (s-domain)

Pole left half plane
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:-| Root Locus (rlocus)

RLOCUS(SYS) computes and plots the root locus othgle-input,
single-output LTI model SYS. The root locus plotsgd to
analyze the negative feedback loop
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and shows the trajectories of the closed-loop polerwihe feedback
gain K varies from 0 to Inf. RLOCUS automaticallgngrates a set of
positive gain values that produce a smooth plot.

RLOCUS(SYS,K) uses a user-specified vector K of gaines.



Case 1) A(s) has a single pole
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> A = tf(1, [1,1]);
> rlocus(A)




Case 2) A(s) has two poles
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> A = zpk((], [-1, -2], 1);
> rlocus(A)




!-| Case 3) A(s) has more than two poles

Unstable




Gain & Phase margin (Bode plot

Gain margin
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> A = zpk([], [-10"4, -1075, -1075], 10°17);

> bode(A)
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>> [Gm,Pm,Wcg,Wcp] = margin(A)
Warning: The closed-loop system is unstable.
> |n Iti.margin at 66

Gm =
0.0242 GmdB =-32.32dB
B =0.0242 =1/41.3 GmdB =0
Pm =
-64.0575
Wcg =

1.0955e+005

Wcp =
4.5694e+005



Alternative approach (B(s) =.B )
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:-| Frequency compensation

Negativ feedback
Decreased distortion, noise reduction,
Increased bandwidth
Desirable Rin, Rout

Negativ feedback
Reduced gain
Possible instability
. Gain .
(phase=180 gain<1 )

Dominant pole . (pole splitting)



Frequency compensation

Figure 8.38 Frequency compensation for= 102. The response labelégis obtained by introducing an additional polé,aflheA? response is
obtained by moving the original low-frequency ptué ¢,.



ﬁ Capacitance in-btw the differential inputs



ﬁ Miller compensation (feedback loop)
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EXAMPLE 8.6(cont’d)
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