Quadratic Poles & Zeros
Quadratic Poles
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Phase /G( ja))z—atan( 25“2j
1-u

If u<<l1, Mag ~-10logl=0
Phase ~ 0°
If u>>1, Magz—lOIogu4:—4OIogu
slope = —-40db/dec
Phase ~ -atan(gj R —atan(ij

_u2 —Uu

~ —180°
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if u=1, Mag=-10log(2¢)? =—20log(2¢)

Phase = —atan(%j =-90°
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Max Amplitude occurs at o, (resonant frequency)

o = 1-202 £ <0.707

Mp, =[G(ja) ={2:@}_1

Magjx‘G(ja))‘xSin(a)t+Oo)
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First Order Simple Pole
_ 0.
a 0=01 = 0do

2010gG(jw)| =0 db = |G(jw)| =1

output = [

ata)zlo%

20l0g|G( jw)| =—40 db = |G(jw)| = 0.01

m
/ ~-90° output = ( 9 j x 0.01x sin(at — 900)
input
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.mag j x1x sin(et +0°)
input



Example G(s) = 10(s+3)
S (s+2) (32 +S+2)

Normalize
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FACTORS

-1
7.5 j%+1 (ja))_l(j%nﬂj (Quad) ™
Break Freq,. * 3 1 «/z
Low | * -20 0
Slopes | Freq.
do/dec | High | * 20 -20 -20 -40
Freg.
Low | O 0 -90 0 0
Freg.
Angle | Bresk 45 -45 -90
deg. | Freq.
High| 0| 90 | -90 | -90 -180
Freq.
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Final Slope(w >>1) =—60db/dec

Final Phase (e >>1) =-270°

Constant :
20log(Constant) db=
20log(7.5) =17.5db

Quadratic:

Findw, ,{,M Do, from formulae.
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