BASIC DIGITAL FILTERS

Basic Digital Filters

One Pole Filter

Difference Equation:

y[n] = box[n] — aryln — 1] (1)

Transfer Function: . b,
(2) = 1+az7! )

Complex Frequency Response: )
He = g

Magnitude Response:

1+ a? + 2a; cos(w)

()| = \/ b (@)

Phase Response:

)= o o) it g
Real Part: | bo + ayby cos(w)
TLH()} = 1 + a? + 2a; cos(w) (6)
Imaginary Part: -
S{H(e)) = 1+ Zfl iSQIcrzll(tgs(w) (7)
First Order Filter
Difference Equation:
y[n] = bozn| + biz[n — 1] — ayy[n — 1] (8)
Transfer Function: A
H(z) = 10+T112—1 (9)
Complex Frequency Response: b L b ot
. e v
H(e) = 220 (10)
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Biquad BASIC DIGITAL FILTERS

Magnitude Response:

) 2 2 2
H ()] = bg + 612—1— bob1 cos(w)
1+ af + 2a; cos(w)

Phase Response:

/H(e?) = arctan < (by — a1bo) sin(w) )

by 4 ayby + (by + aybg) cos(w)

Real Part: ) bt (b bo) cos(w)
: + a101 + (01 + a1bg) cos(w
H()}y = 2
FLH ()} 1+ a? + 2a; cos(w)
Imaginary Part: _
S{H(e)} = (by — arbp) sin(w)

1+ a2+ 2a; cos(w)
Biquad
Difference Equation:

y[n] = bozxn] + biz[n — 1] + baz[n — 2] — ayy[n — 1] — agy[n — 2]

Transfer Function:
. by + blz_l + b22_2

Sl az 4 agz2

H(z)

Complex Frequency Response:

H(e™) bo + bie 9% + bye %
€ = . -
14+ a1e79% + age=2v

Magnitude Response:

|H ()] = b2 + 03 + b3 + 2(boby + b1ba) cos(w) + 2bgby cos(2w)
— 14 af + a3 + 2(a; + ayaz) cos(w) + 2a; cos(2w)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)
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General Direct Form Filter BASIC DIGITAL FILTERS

General Direct Form Filter

Difference Equation:

yln) = bgzln — k] = Y aryln — K]

Transfer Function:

Let:

=1+ Z a, cos(kw), Z ag sin(kw), Z by, cos(kw), Z by sin(kw)

k=1

Complex Frequency Response:

Magnitude Response:
2 2
¢, + 83
21 2
Ca + SCL

[H(e)| =

Phase Response: '
ZH (') = atan2(sy, ¢p) — atan2(s,, ¢,)

(19)

(20)

(21)

(22)

(23)

(24)
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