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Fig.1 Flowchart of digital filter design
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dDigPass =2 * PI* dLpfPass / dSampf
dDigStop =2 * PI * dLpfStop / dSampf
dWp=tan(dDigPass/2)
dWr=tan(dDigStop/2)
b. KRR v de S 80T
dN=log10( (pow (10,0.1*dAp) 1)/ (pow(10,0.1 *dAr)-1))/
(2*1loglO(dWp/dWr));
iN=(int)ceil (dAN) ; /R B 4
double tempt=1.0/(2%iN);
dWe=dWp/pow(pow(10,0.1 *dAp)-1,tempt) ;
//H(z) IR 7S
for(int i=0;i<nHzLen;i++)

{

theta[i]=(2*i+iN+1)*PI/(2*iN)
dHs[i]=-2%*cos(theta[i])*dWe¢

if (m_sFluTypeStatic == “MLEE B

{

double k10=1-dHs[i]+dWc*dWe;

double k11=2% (dWe*dWe-1);

double k12=1+dHs[i]+dWe*dWe;

CString str="";

str.Format (“%s (%t * 2% 2+ Yot * 7.+ %f ) " ,str00,k10,k11,k12) ;

VS TR

str.Format (“%s (%f * 2 %% 2+ Y%t * 7.+ %f )" ,str00,k10,k11,k12) ;
strO0=str;

if(iIN%2&&i==nHzl.en-1)

CString str;

str00 =str;

str00.Format (“%s (%t * 7+ %f)” ,str,1.0+dWec,dWe-1);

f

if(i==nHzLen-1)

{

double Wk=pow(dWe, (double)iN);

CString str;

str=str00 ;

str00.Format (“H(z) = [%f(Z+ 1) ** %d ] / [%s ]” ,dWk ,iN,str) ;
/AT R 1 H (2)
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}

else if (m_sFlirTypeStatic=="* R IE T A )
{
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else if (m_sFltrTypeStatic == “ilf il JE A% . )
{
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else if (m_sFltrTypeStatic == “ilf BLIE AR . )
{
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Design of IIR digital filter
ZHOU Yaohui', WANG Yunbo?,ZHU Weixin',ZHANG Yuzhong', WU Huanzhou'
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Abstract: The design of Butterworth IIR (Infinite Impulse Response) digital filter is introduced,which applies
the bilinear transformation method. The design steps are:convert the given digital filter into analog low-pass
filter according to the technique specifications;design the analog low-pass filter H(s) according to the converted
technique specifica-tions ;transform H(s) into H(z). For the design of high-pass,band-pass or band-stop digital
filter,its technique specifications are converted into the technique specifications of corresponding analog low
-pass filter and the frequency transform is then carried out. By following the design steps mentioned above,
the low-pass filter H(s) is designed and its H(z) is obtained.

Key words: Butterworth filter; bilinear; digital filter; IIR



