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Introduction to FIR

Linear phase FIR filter

FIR filter design using window method

Low Pass Filter

Frequency sampling method

Realization of FIR filter using direct form 1, Direct form 2
Realization of FIR filter using Cascade structures
Realization of FIR filter using parallel structures
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Eﬁample 6.6 Design an ideal highpass filter with a fregquency response
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Find the values of R({n) for W = 11. Find A ({=z). Plot the magnitude respon
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Soluntiom

The desired frequencl’ response is shown in Fig. 6.10.
We know
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Truncating ha(n) to 11 samples, we have
hin) = hg(n) for [n| <35
= otherwise
For T — 0
. foy ek sin &
R(0) = lim ZoTT _ iy, ZTT 4T Clim — = =
m—+0 11';1 — L [igic sin g
= = T = 1
[l,fl 3 - 8 —0 Eil
From the given frequency response we can find that & = 0. Therefore Th
coefficients are symmetrical about 1z = 0 satisfying the condition hin) = A Efﬂ'
Formn =1 —n)

Similarly
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h(F) = hi-c2) = sin 27 — sin 5

Crp = —0.159
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F(3) — A(—3) = 31113?1'3—1‘-3111——4—- — HOTE
B(a) — A(—4) — sin 4 — sinw ity
AT
3 — =min 2%
n(5) = h(~5) = TRET SN F _ g 645
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The ransfer function of the filter is given by
o i
H{=z) = R{0) &+ E_l [Fo{n) (=™ + =]
= Q.75 + E [hi{rm) (=" + =]
ra=1
= 0.75 — 0:225(=z + 2~ ') — 0.159(=2 + z—2) — 0.075(=> + =~ )
+ 0.045(="% 4 =z—5) (6

The transfer function of the realizable filter is
H'(z) — =z~ H(=z) p
— =7%[0.75 — 0.225(= + ="'} — 0.159(=22 4+ =—2) — 0.075(=> + =
+ 0.045(=2"% 4+ =79)]
0.045 — 0.075z"2 — 0.159z~2 — p.225.—4 4 0. 752—% — 0.225z "
— 0.159z~7 — 0.0752~% | 0.0452—10 e
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From EqQ. (6.61) the filter coefficients of causal filter are

h(0) = h(10) = 0.045; h(1) = h(9) = 0; h(2) = h(8) = —0.075
n(3) = h(7) = —0-159;  h(4) = h(6) = —0.225; h(5) = 0.75
H(e?) = i a(n)coswn where
n=0

a(0) = h [N; 1] = h{B) = 0.75

a(n) = 2h [3;_2?_1 —n)

a(l) = 2h(5 — 1) = 2h(4) = —0.45

a(2) = 2h(5 — 2) = 2h(3) = —0.318

a(3) = 2h(5 — 3) = 2h(2) = —0.15

a(4) = 2h(5 — 4) = 2h(1) =0
a(5) = 2h(5 — 5) = 2h(0) = 0.09

H(e) = a(0) + a(l) cosw + a(2) cos 2w + a(3) cos 3w
+ a(4) cos 4w + al(5) cos Sw 3
— 0.75 — 0.45 cosw — 0.318 cos 2w — 0.15cos Jw + 0.09 cosBw  (6.62)
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Fig. 6.11 Frequency response of highpass filter of example 6.6
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