Filter phase characteristics

All-pass filters and linear phase

Herman Kamper



Filter phase characteristics
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All-pass filter input and output:
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Linear phase
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All-pass filters
‘H(ejw)\:1for all w QE"“ E:-n:;-z = L‘:,-f?_)(%-‘)
AR(¥)= 27+t -2 = tx-2

2C = 2!

('3‘:.-(- 2.) (1- \)

: - 2" =\
N—1 N-—-2 = C% +2_)( )
+an—2z"  “ 4 ...+ a1z + ag

A =2Ntan 127V Y ray 0z V2D 4 4 a2+ ag \ o™
For Qoary fackac (2 -x) =~ A(2) o \ <¥ (o
-t \ \ e\ e~y
we \ove (E —-OL) ~ A C%) %\‘\‘
-1 "’:)w_ - 0 - - .
For real of: \% -—O(.Iz'z-glcl“’ = \Q. 0(] \&0 -“‘ - \ € d‘%te-)m

Foc CQMFlo.Y @mcbors: l'-t" ! --oL\ \ '2_-"‘__&* \%2 )

|l A
- ° Q(Z)—\ = | far Wl W

2= 00w

3 = ‘%—ot\\"l:—oc*]_&:esw




A'(z) N+ CLN—1Z_(N_1) + aN_gz_(N_Q) +...+az  +ag ) A' @)
H(Z) B A(Z)/ZN N 1 +an— 12_1 —|— an — 22_2 —+ ...+ alz—(N—l) + CL()Z_N AC%)/%N

§ — R Gty
- H 1 — apz=1 H

k=0

1 ~ Bez L1 - Bz )




_ 1.1
:1 =2
1 —az 1

All-pass filter example
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Phase shift (radians)
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