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From analog filter to digital filter $ digitalization
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Try NOT to be simple and naive!
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FIR versus IIR




FIR versus IIR
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[’ %X&*% ﬁ (Define the specifications of filter) \
A pknE: ARAEN TR EREERK

(Selection of appropriate technique for filter’s coefficient evaluation)

e IR hBAENREBIIEN

(Selection of appropriate structure of filter)

° éj\ﬁ ﬁ FE? ‘]ﬁ?& W (Analysis of finite word-length effect)

\. g\g}lj& (Implementation) /
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Fkwe B A 3% (Impulse invariant)
REMEZ#AE (Bilinear

transformation)

—— FIR W& Xt
c HEH A= (Windowing)
kfi¥ B XA F & (Frequency sampling)
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/IIR BH#ER (Direct form) \

« IIR % B & (Cascade)
e TIR #4T& (Parallel)

« FIR E# & (Transversal)
« FIR % Bx& (Cascade)

- FIR &M & (Linear phase)
°\FIR WMERAER (Frequency sampling)
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%— F& /\ 7}& (Analy5|s of Finite Word-Length Effect)
K% )\-/% ‘I %%‘E /ﬂ:l gg{ ) (Input/output signal \

quantization effect)

/% #i /ﬂ:‘ 3’8( W, (Coefficient quantization effect > frequency response

distortion in both FIR and IIR filters, and cause unstable effect in IIR filter)

N DY = {
° %)\._& %‘Lﬁ % (Arithmetic round-off errors (finite precision

arithmetic operation) = required additional bit for representation of result value, and
cause unstable effect in IIR filter as coefficient quantization effect)

¢ ﬁ hi (Overflow (finite word-length arithmetic operation) = error of result, and

\also cause unstable effect in IIR filter as coefficient quantization effect) /




'51:— i}l ( Implementation)

ﬂi” BRI PESEI . Hardware or software \

implementation

 Basic building block requirement

— VR B ZE I ¥ tMemory unit (i.e. ROM) for storing filter’s
coefficients:

— I )\ % 118 W 7F % 2 st Memory unit (i.e. RAM) for storing input and
output values:

— B, k4 F % B Hardware or software multipliers:
— BB ik B fn/ Bk A v 5 R ¥ 3 # st Hardware or software

adder and/or another arithmetic logic units: /

\_




