Example: Damped Input EMI Filter
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Approximate Roots of High-Order Polynomial
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Results
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Then the polynomial P(s) has the following approximate factorization
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Then leave the terms corresponding to roots k and (k + 1) in quadratic
form, as follows:
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This approximation is accurate provided
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Graphical Constructlon Output Impedance
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Numerical Example

L=160 uH
D=0.6
R=10Q
C=160 pF
V,=30V

V=-45V

L/D’2: lmH
p'?
w,= |— =2.5 krad/s
0 LC
LI
L/e
w. =—2 =167 krad/s
Z (Vg-v)
Gy==r=187.5V
™
D

fo =400 Hz

1Qllgs = 12 dB

f.=2.7kHz

| Gollgs = 45.5 dBV

| G llgs = 3.5 dBV
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Control-to-output Transfer Function
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Graphical Construction
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Reactance Paper 2ot = Sl 2 IR (%) Ak %
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Chapter 9
CONTROLLER DESIGN




Closed-Loop Regulation
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Small-Signal Closed-Loop Model

o adnjtue

e(sf)ff) 1:mp) L
©; 5T .

5 5 n \\\ 5‘6‘0\8 4‘““-
7,(5) t) j(&)d(s) % C == ¥s) SR 0 (D 'Ub—’ ¢

signal

Error (f(s) @ N\“\ :Nl o
T J

Drer(5) V() V.(s)
A - G) Pl 7 Slable

Reference M
input Compensator Pulse-width
modulator
H(s)v(s) Hs) |

Sensor

gain

THE UNIVERSITY OF

TENNESSEE [ §

KNOXVILLE




