Control-to-output Transfer Function
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Bode Plot Review




Real Pole Real Zero

. 0dB 4 _ 1
1Gljew) ”dn 1dB Q‘w\ .............. ’ _3dB = (1 + i) G(s) = (1 + (ui”) +20dB/decade
0.5/, ":::'.'.* 1dB ©o
S NS
i 2
2, o
0.5f, f :::::: 1dB
~20dB/decade I G 1, —0B 198 :——*/ """"""" § 3B
£G(jw) +90°
0 LG(jo) O
S
1 — 1 G(S) =A G(s) = (] - W) +20dB/decade
G(s) =— o
G(s)=s ' (s) :
1 I
' IF Polo } Constant | orp7ero 2,
LF Zero I ] :
I
i i Il G(jeo) I 141l
+20dB/decade o) lgg ——— . 0dB
: Il Gjoo) U -20dB/decade : M Gjo) Ny,
: I
Il G(joo) Il 1 : B 0 2G(jm) i
1 1 Z4G(jw)
1 I
i 1 1
£G(jw) +90 : LG(jw) — 00" 1
i i
1 I
-90°

THE UNIVERSITY OF

TENNESSEE [ §

KNOXVILLE




Asymptotes for Complex Poles, Q>0.5
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Curves for Varying Q
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Combinations
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The Low-Q Approximation
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Additional Design-Oriented Techniques

* 8.1.4: Frequency Inversion
e 8.1.9: Approximate Roots of Arbitrary-Degree Polynomial

e 8.3: Graphical Construction of Impedances and Transfer
Functions
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Inverted Zero
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Inverted Pole
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Approximate Roots of High-Order Polynomial




Quadratic Roots: Not Well Separated

Suppose inequality & is not satisfied:
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Then leave the terms corresponding to roots & and (k + 1) in quadratic
form, as follows:
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This approximation is accurate provided
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Output Impedance
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Graphical Construction




Reactance Paper
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